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ABSTRACT 

Gamification research has mainly focused on interpersonal competitiveness and 

interpersonal competition in exergames. These concepts describe a disposition towards 

competing with others and the act of competing with others. The consensus is that high-

interpersonal-competitive people enjoy the experience more and perform better when competing 

with others, whereas low‐interpersonal‐competitive people enjoy it less and perform worst. 

However, marketing research shows that intrapersonal competitiveness and intrapersonal 

competition are equally important concepts (Schrock, 2016). These concepts describe a 

disposition towards competing with themselves and the act of competing with themselves.  

The purpose of this project was to explore whether congruency between competitiveness 

and competition predicts perceived playfulness and performance in gamification. Study 1 

determined the quartiles for an intrapersonal and interpersonal-competitiveness measures by 

collecting competitiveness information from many respondents. Respondents who were low (i.e., 

lower quartile) or high (i.e., upper quartile) in intrapersonal competitiveness were invited to 

participate in Study 2; those who were low or high in interpersonal competitiveness were invited 

to participate in Study 3. Study 2 examined intrapersonal competitiveness and intrapersonal 

competition and Study 3 examined interpersonal competitiveness and interpersonal competition.  

Results from Studies 2 and 3 show that general congruency did not predict perceived 

playfulness and performance. Surprisingly, Study 3 found that low-interpersonal-competitive 

participants performed better than high-interpersonal-competitive participants in the 

interpersonal-competition condition. Also, high-interpersonal-competitive participants performed 

better than low-interpersonal-competitive participants in the no-competition condition. Practical 

implications and study limitations are discussed.  
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CHAPTER 1 

INTRODUCTION 

Gamification—or adding game elements to otherwise utilitarian information systems—

has become a popular method of increasing user engagement in recent years (Hamari et al., 

2014; Pedro et al., 2015; Walz & Deterding, 2015). Until recently, information systems were 

regarded by researchers and practitioners as productivity-oriented (or utilitarian) or pleasure-

oriented (or hedonic) (Van der Heijden, 1996). Gamification aims to leverage game elements to 

positively influence psychological and behavioral outcomes (Brown & Cairns, 2004; Deci & 

Ryan, 1985; Lombard & Ditton, 1997). Deterding (2012, p. 14) defined gamification as the “use 

of elements of game design in non-game contexts, products, and services to motivate desired 

behaviors.” Elements of game design are features that create game-like experiences akin to those 

produced by video games, such as intrinsic motivation (Deci & Ryan, 1985), flow 

(Csikszentmihalyi, 1990), and immersion (Slater et al., 1994). Popular practices of gamification 

include incorporating gaming elements such as points as a reward for completing a task or a 

leaderboard to foster engagement through social competition (Camilleri et al., 2011; De-Marcos 

et al., 2014; Hamari et al., 2014; Kapp, 2012; Koivisto & Hamari, 2014). Practitioners have 

applied gamification in domains like education (Li et al., 2012; McDaniel et al., 2012), health 

management (Cafazzo et al., 2012), and crowdsourcing (Liu et al., 2011; Witt et al., 2011).  

 However, a growing literature shows that gamification affects individuals differently 

(Hakulinen et al., 2013; Hamari, 2013; Hamari et al., 2014; Montola et al., 2009). A literature 

review of gamification by Hamari et al. examined 24 studies and found mixed results. All of the 

studies found that most participants responded positively to gamification while some participants 

responded negatively or were indifferent to the gamification treatment. The researchers 
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suggested that individual differences, such as gender, age, personality, and attitude, confounded 

expected gamification outcomes. Other researchers have recognized this issue and have 

suggested that gamification should not be considered one-size-fits-all and that an individualized 

approach should be taken instead (Ferro et al., 2013; Hamari et al., 2014; Tondello et al., 2016). 

Early research in organizational management found that individual outcomes improved 

when individuals scoring high on a personality characteristic matched a situation requiring that 

characteristic (Griffin, 1980; Pierce et al., 1979; Porter et al., 1975). These studies explored the 

concept of general congruency, which postulates that the matching or fit of characteristics of the 

individual and the characteristics of a situation determines satisfaction and performance (Joyce et 

al., 1982). Gamification should benefit by creating an environment that aligns with the 

characteristics of an individual. Thus, if an individual is competitive, then gamification should 

provide a competitive environment.  

The current project explores the fit between competitiveness and competition. It is 

important to note that competitiveness is a personality trait that describes an individual’s 

disposition to compete with others, whereas competition is a situational characteristic. The game 

element of competition is, in fact, the most used game element amongst gamification 

applications (Sepehr, 2014). For example, Song et al. (2010a) explored the relationship between 

self-reported competitiveness and competition condition on motivation to exercise. The study 

was a 2 (trait competitiveness: low vs. high) × 2 (situational characteristic: competition vs. no 

competition) between-subjects design. High-competitive individuals’ exhibited higher 

motivation to exercise in the competition condition than the no-competition condition. On the 

other hand, low-competitive individuals’ exhibited higher motivation to exercise in the no-
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competition condition than the competition condition. This example shows that designers should 

be cautious when using competition to motivate people to exercise.  

Leaderboards create competition in video games and gamification by providing ranking 

information based on performance. Generally, leaderboards display performance information of 

multiple players. These are called interpersonal leaderboards. A less commonly used and 

understood form is intrapersonal leaderboards, containing only a single individual’s performance 

information, such as the score of past rounds presented in ranked order. Vorderer et al. (2003) 

found that both types of competition are essential for experiencing video game enjoyment and 

recognized that individual differences in preference for engagement in competitive situations 

exist. Research in gamification has also suggested that interpersonal competition is enjoyable for 

high-interpersonal-competitive individuals, but not for low-interpersonal-competitive individuals 

(Song et al., 2010a, 2013). However, it is not clear how intrapersonal competitiveness relates to 

intrapersonal competition in the gamification literature. 

Motivation and Research Objectives  

The current study aimed to contribute to the body of gamification literature by 

systematically assessing the interaction between competitiveness (intrapersonal and 

interpersonal) and competition (intrapersonal and interpersonal) on gamification outcomes 

(perception and behavior). It will particularly explore how congruency between various types of 

competitiveness and competition affects perceived playfulness and performance. As the use of 

gamification becomes increasingly popular, both investigators and practitioners would benefit 

from such insight. 
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Contribution 

Hamari and Keronen (2017, p. 134) characterized gamification as “productivity through 

fun.” Specifically, they posited that perceived enjoyment is a pre-requisite for using a gamified 

system productively, and the continued use of gamified systems will stop if users are not 

enjoying themselves. Competition is a vital motivational factor for playing video games, but as 

previously mentioned, individuals who do not enjoy competition do not thrive in such 

conditions. Therefore, it becomes necessary to understand how competitiveness is related to 

competition (Yee, 2006). The majority of the empirical studies in gamification and related 

research areas have mainly focused on interpersonal competitiveness and competition. For 

instance, researchers have explored interpersonal competitiveness in two conditions: 

interpersonal competition and no competition (Anderson-Hanley et al., 2011; Landers et al., 

2018; Snyder et al., 2012; Song et al., 2010a, 2013). Research has also explored interpersonal 

competitiveness in interpersonal competition and cooperation conditions (Novak, Nagle, Keller, 

et al., 2014; Novak, Nagle, & Riener, 2014; Peng & Crouse, 2013; Shaw, Buckley, et al., 2016). 

Finally, research has also explored interpersonal competitiveness in the context of interpersonal 

competition, intrapersonal competition, and cooperation conditions (Nunes et al., 2014; Peng & 

Crouse, 2013; Shaw, Buckley, et al., 2016). However, there are no known studies within 

gamification and related areas that have explored intrapersonal competitiveness and intrapersonal 

competition. 

Gamified-systems researchers have gathered interpersonal competitiveness information 

by using self-report measures such as the Competitiveness Index (CI) (Smither & Houston, 

1992), Revised Competitiveness Index (RCI) (Houston et al., 2002), Sport Orientation 

Questionnaire (Gill & Deeter, 1988), Task and Ego Orientation in Sports Questionnaire 
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(TEOSQ) (Duda et al., 1995), and the Work and Family Orientation Questionnaire (WFOQ) 

(Spence & Helmreich, 1983). These measures determine how interpersonal competitiveness is 

related to various situations, such as interpersonal competition, intrapersonal competition, and 

cooperative conditions. However, there are inconsistencies across these measures, like they may 

also assess other dimensions of competitiveness that may not be considered purely interpersonal 

competitiveness in nature. For example, in addition to interpersonal competitiveness, the CI 

(Smither & Houston, 1992) and the RCI (Houston et al., 2002) both assess trait contentiousness 

with questions such as “I try to avoid arguments.” or “I often remain quiet rather than risk 

hurting another person’s feelings.” The WFOQ assesses several other dimensions, including 

mastery (“Once I undertake a task, I dislike goofing up and not doing the best job I can”), 

personal unconcern (“I worry because my success may cause others to dislike me”), and work 

(“It is very important for me to do my work as well as I can even if it isn’t popular with my co-

workers”) (Helmreich & Spence, 1978).  

The current study used two instruments, each measuring a single construct 1) 

intrapersonal competitiveness and 2) interpersonal competitiveness. Using a dedicated 

instrument for each construct provides a clearer understanding of how each type of 

competitiveness is related to its respective competitive setting. Bridging these gaps in the 

literature contributes to the comprehensive understanding of the relationship between various 

types of competitiveness and competition to help gamification designers and practitioners 

develop gamified systems that all users find enjoyable. 
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CHAPTER 2 

LITERATURE REVIEW 

Gamification 

Nick Pelling, a computer-game programmer, coined the term gamification in 2002 as 

applying game-like design to user interfaces to make the user experience more expeditious and 

fun (Pelling, 2011). Specifically, Pelling wanted to implement gamification into machines such 

as vending machines and automated teller machines to improve transactions by making them 

pleasurable and effortless experiences. Today, the concept of gamification resembles what 

Pelling had envisioned. Although many scholars have attempted to define gamification, there is 

still a lack of consensus on a single definition. The current study will use Deterding’s (2012, p. 

14) definition of gamification as “to use elements of game design in non-game contexts, 

products, and services to motivate desired behaviors.” For terminological and conceptual clarity 

of the current interpretation of gamification, each of the following components is briefly 

described below and then examined further in subsequent sections:  

• Game: Gamification is more closely related to games in comparison to play. Play is 

free form and improvisational while games encapsulate play in a structured form 

(Deterding et al., 2011).  

• Design: Gamification only incorporates elements from games but is not a full “game 

proper” (Deterding et al., 2011).  

• Elements: Parts of a game that are hierarchically interrelated to form the game’s 

overall structural composition. 
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• Non-game contexts, products, and services: Use of elements of games for purposes 

(i.e., improvement of the user experience) other than their expected use (i.e., as part 

of entertainment in games) (Deterding et al., 2011). 

• Motivation: Gamification is a form of motivational design where the aim is to 

provide a game-like experience to increase intrinsic motivation and make users want 

to do an activity by building value in the activity itself. 

• Desired behaviors: Gamification is a means of promoting favorable behavioral 

change.  

Game  

Deterding et al. (2011) identified two features exclusive to gamification that distinguishes 

it from similar concepts. The first feature is that gamification relates more to games than play. A 

description of gamification provided by Deterding et al. linked gamification back to Caillois 

(1961), who suggested that play and game were related to the concepts of paidia and ludus, 

respectively. Caillois recognized play to be synonymous with paidia, which represents freeform 

and voluntary activities. On the other hand, Caillois related game to ludus, a structured, rule-

governed system striving towards outcomes or goals. For example, chess, basketball, and video 

games are examples of ludic activities. Engagement in these activities requires players to follow 

predetermined rules to progress towards a goal. Accordingly, Deterding et al. defined 

gamification as a ludic activity based on these characteristics. The second feature is that 

gamification contains parts of games and not a whole game in and of itself. The following 

section will describe these features further and then illustrate how gamification differs from 

similar concepts using the features mentioned above as focal points. 
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Design  

To distinguish gamification from similar concepts, Deterding et al. (2011) developed a 

two-dimensional classification scheme consisting of playing/gaming on one axis and parts/whole 

on the other (Figure  1). Playing was described as freeform and voluntary, while gaming is 

structured playing. Parts/whole refer to the system’s design, where parts relate to a system that 

contains only parts of games, whereas whole refers to a full-fledged game. In the upper-left 

quadrant are games, which provide a full gaming experience and are characterized by rules and 

progression towards a goal. Serious games are a sub-category of games. The lower-left toys 

provide a whole playful experience and lack specified rules and goals; examples include Lego, 

Barbie, and Hot Wheels. The lower-right is playful design, which consists of components of play 

that provide a playful experience. Like toys, playful design is also not confined by rules and 

structure but aims to promote positive behavior by making utilitarian tasks more enjoyable. A 

famous example of playful design is the Piano Staircase created by The Fun Theory 

(Volkswagen, 2009). The Fun Theory created this project to promote one of the most formidable 

motivational challenges: getting people to exercise. The Fun Theory designed an interactive 

staircase next to an escalator that looked and responded like a piano so that every step 

commuters took on the staircase produced a specific note, just as a real piano would. This 

implementation of playful design generated 66% higher usage of the staircase over the escalator. 

Lastly, in the upper-right quadrant is gameful design (gamification), aiming to elicit a gameful 

experience using game elements in a rule-governed approach. Using a gameful-design approach, 

Fitocracy.com used game elements, including points, badges, and levels, to motivate people to 

exercise (Werbach & Hunter, 2012). The following section provides an overview of game 

elements. 
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Figure 1 

Mapping of Gamification and Similar Concepts 

 

Note. This figure illustrates how gamification relates to similar concepts. From “From Game Design Elements to 

Gamefulness: Defining Gamification,” by S. Deterding, D. Dixon, R. Khaled, and L. Nacke, 2011, Proceedings of 

the 15th International Academic MindTrek Conference: Envisioning Future Media Environments, p. 13 

(https://doi.org/10.1145/2181037.2181040). Copyright 2011 by ACM Digital Library. 

Game Elements 

A lack of consensus on operationalizing game elements can make it challenging to 

interpret gamification outcomes. Deterding et al. (2011) conducted a review of the gamification 

literature and found no consensus in identifying game elements and no universal categorization 

method. They acknowledged that the lack of a comprehensive list of game elements is 

problematic and suggested that game elements should be limited to those characteristics of 
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games (i.e., components found in most games, readily associated with games, and are significant 

to gameplay).  

Werbach and Hunter (2012) attempted to address this issue by developing a simple 

gamification model based on three levels of abstraction, as shown in Table 1. The first column 

lists the levels of game elements: dynamics, mechanics, and components. The second column 

shows samples of game elements for each level, and the third column provides examples of each. 

The levels are interrelated such that each mechanic is associated with one or more dynamic 

levels, and each component is associated with one or more of the higher-level gaming elements 

(i.e., mechanics and dynamics).  

Table 1 

Level Model of Game Elements

Level Game Elements Examples 

Dynamics 
Emotions Curiosity; Competitiveness; Frustration; Happiness 

Relationships Social Interaction; Status; Altruism 

Mechanics 

Challenges Puzzles or other tasks that require effort to solve 

Competition One player or group wins, and the other loses 

Resource Acquisition Obtaining useful or collectible items 

Turns Sequential participation by alternating players 

Components 

Points Numerical representations of game progression 

Badges Visual representations of achievements 

Leaderboards Visual displays of player progression and achievement 

Note. From “For the Win: How Game Thinking Can Revolutionize Your Business” by K. Werbach and D. Hunter, 

2012, pp. 78-82. Wharton Digital Press.  

Game elements levels are organized from abstract to concrete. The first level, dynamics, 

is the desired experience that a gamified system intends to produce. It can be described as the 
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big-picture aspects of a gamified system that must be considered but can never directly enter the 

game. Consider a designer who wishes to promote the use of a learning management system by 

invoking competitiveness among users (see Figure 2 for an illustration of this example). In this 

example, invoking emotion and relationships can not be done directly in the game. To achieve 

this, the designer will want to create a competition where players could win or lose to one 

another. This competition is the mechanics that drive the action forward and generate player 

engagement. To accomplish this, the designer will use component level game elements.  

Components are game elements that end users directly interact with. An example is leaderboards, 

where users can view and compare their progress to others.  

Figure 2 

Level Model From the Perspectives of Designers and End-Users  

 

Note. This figure illustrates each level’s relationship and how it varies from a designer and the end-user perspective. 

From “For the Win: How Game Thinking Can Revolutionize Your Business,” by K. Werbach and D. Hunter, 2012, 

pp. 78–82. Wharton Digital Press.  

Non-Game Context 

Gamification uses game elements for purposes other than sole entertainment by 

improving the user experience (e.g., facilitating joy of use and increased engagement) of 

products and services viewed as utilitarian (Deterding et al., 2011). Gamification in education or 

learning was the most common area, and many of the studies involved the inclusion of 
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leaderboards in learning tools (Cheong et al., 2013; Domínguez et al., 2013; Halan et al., 2010) 

and challenge (Dong et al., 2012; Li et al., 2012). These studies evaluated the effects of 

gamification on enjoyment, attitudes, and learning outcomes. Studies performed in the context of 

intra-organizational systems assessed the impact of game elements at various stages, such as the 

inclusion and exclusion of points, levels, and leaderboards in a company’s internal-social-

networking system (Farzan, DiMicco, Millen, Brownholtz, et al., 2008; Farzan, DiMicco, Millen, 

Dugan, et al., 2008; Thom et al., 2012). Some work context studies used a collection of game 

elements to explore motivation, enjoyment, and work output (Eickhoff et al., 2012; Flatla et al., 

2011). Overall, extant research has shown gamification to motivate users to change their 

behavior in areas considered “non-game.”  

Motivate 

Self-determination theory (SDT; Deci & Ryan, 1985) suggests that different motivation 

types guide human behavior. These motivations exist along a continuum in terms of self-

determination, as shown in Figure 3. Self-determination is a sense of feeling free to do what an 

individual has chosen to do. From low to high, the levels of self-determination are amotivation, 

extrinsic motivation, and intrinsic motivation. Amotivation is the misalignment between 

behavior and outcome. Using school as an example, a student who is amotivated may question 

why they even go to school. Extrinsic motivation refers to performing a behavior with an 

outcome separate from doing the activity itself. A student who is extrinsically motivated to 

attend school may go to school to gain approval or increase their knowledge. Finally, intrinsic 

motivation is performing a behavior with the outcome of enjoyment from doing the activity 

itself. A student who is intrinsically motivated to go to school goes solely to enjoy the school 

experience. 
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SDT proposed that the motivation to perform an activity can be accounted for by how 

well the activity can satisfy three innate psychological needs: autonomy, competence, and 

relatedness. Autonomy is the need to have a choice in one’s behavior. Competence refers to the 

ability to achieve the desired outcome. Lastly, relatedness is the feeling of being connected with 

others. The amount of self-determination is related to the satisfaction of these needs. In other 

words, high levels of these needs equate to high levels of self-determination. 

Everyday activities such as school and exercise provide utilitarian value. For example, 

the school affords the utility of learning and gaining qualifications. Exercise affords the utility of 

a healthier lifestyle or appearance. These are examples of extrinsic motivators. On the other 

hand, games provide hedonic values (e.g., enjoyment, an intrinsic motivator). Gamification 

provides both utilitarian and hedonic values. Specifically, gamification leverages extrinsic 

motivators such as points, badges, and leaderboards to produce intrinsic motivation or feelings of 

autonomy, competency, and a sense of belonging (relatedness) (Muntean, 2011).  
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Figure 3 

Self-Determination Theory: Motivation Along a Continuum of Self-Determination 

  

Note. From “Intrinsic Motivation and Self-Determination in Human Behavior,” by E. Deci and R. Ryan, 1985, 

Plenum Press.  

Desired Behaviors 

The overall aim of gamification is to increase user motivation to reach a target behavior. 

Examples of target behaviors include increasing user activity and retention, promoting personal 

well-being and health, and encouraging other positive behaviors. Foursquare, an early example 

of gamification, was a location-based service on mobile devices that promoted increased user 

activity and retention through a reward system that encouraged users to check into locations 

(Johnson et al., 2014). Similarly, Starbucks increased user retention by rewarding purchases with 

points that equate to free items, and Recyclebank encouraged the positive behavior of recycling 

by providing points that count towards goods and services (Huang & Soman, 2013). Finally, 

Nike+ and Fitbit promoted a healthier lifestyle by rewarding challenges with points and badges. 
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These examples show the broad application of gamification with the common goal of engaging 

users to reach a target behavior.  

Summary 

This section deconstructed Deterding’s (2012) description of gamification and explained 

how gamification is more related to the concept of ludus, which represents a rule-governed, 

structured system, compared to paidia or play, which represents freeform, voluntary behavior. It 

also described that gamification is the use of game elements instead of a full-fledged game 

system. These two characteristics made it possible to distinguish between gamification and 

similar concepts, such as playful design and serious games. Next, Werbach and Hunter (2012) 

developed a model of abstraction to categorize game elements as dynamics, mechanics, or 

components that showed how and where gamification was applied. Finally, motivation and 

desired behaviors in terms of gamification are discussed. 

Gamification and User Characteristics  

Gamification research seeks to understand how game elements are related to 

psychological and behavioral outcomes. For example, how a leaderboard in a classroom would 

affect student enjoyment and participation. Although these findings are important, it is also 

interesting to explore how other variables, such as the user’s characteristics, may interact with 

game elements. In other words, research should go beyond just investigating which game 

element or combination of game elements elicit intrinsic motivation to exploring how the 

characteristics of the user might affect these relationships. The current study contributes to the 

literature by examining how differences in competitiveness interact with competition in 

gamification.  
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Competitiveness and Competition 

Competitiveness is “the enjoyment of interpersonal competition and the desire to win and 

be better than others” (Spence & Helmreich, 1983, p. 41). On the other hand, competition is 

when one person competes against another and succeeds by defeating one (Veldhuijzen Van 

Zanten et al., 2002) or more people (Murayama & Elliot, 2012). In other words, competitiveness 

is a personality trait used to describe an individual’s disposition to engage in competition with 

others, and competition is a situational characteristic used to describe a situation where an 

individual competes against others. These concepts hereinafter are referred to as interpersonal 

competitiveness and interpersonal competition.  

In contrast, the disposition to compete with themselves and competing with themselves 

conceptualizes intrapersonal competitiveness and intrapersonal competition, respectively. These 

concepts hereinafter are referred to as intrapersonal competitiveness and intrapersonal 

competition. Interpersonal competitiveness and competition have garnered a lot of research 

attention; however, little is known about intrapersonal competitiveness and competition. 

Competitiveness. Competitiveness is a personality trait described as a stable and enduring trait 

rather than a transient state (Harris & Houston, 2010). Furthermore, Spence and Helmreich 

(1983) described competitiveness as time stable and rarely subject to changes or discontinuities. 

These characteristics make it an ideal personality trait to explore in gamification; however, 

competitiveness has received little attention in gamification research. Similar to competition 

research in gamification, competitiveness research has primarily focused on interpersonal 

competitiveness.  

The conceptualization of competitiveness is “the enjoyment of interpersonal competition 

and the desire to win and be better than others” (Spence & Helmreich, 1983, p. 41). Thus, many 
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of the metrics used in gamification research to explore competitiveness measure various aspects 

of interpersonal competitiveness such as enjoyment of competition (“I like competition.”), 

competitiveness (“I am a competitive person.”) and win orientation (“I have the most fun when I 

win.”) (Gill & Deeter, 1988; Griffin-Pierson, 1990; Höllig et al., 2018; Houston et al., 2002; 

Smither & Houston, 1992). Additionally, some of the metrics also contained items that assessed 

intrapersonal competitiveness. For instance, the Competitiveness Questionnaire by Griffin-

Pierson contained questions that assessed goal competitiveness (e.g., “I am not disappointed if I 

do not reach a goal that I have set for myself.”).  

Similarly, the Sport Orientation Questionnaire (SOQ) contains two unique subdimensions 

that assessed goal orientation and win orientation in addition to competitiveness. Gill and Deeter 

(1988, p. 195) describe goal orientation as “Desire to reach personal goals in sport,” win 

orientation as “The desire to win in interpersonal competition in sport,” and competitiveness as 

“The desire to enter and strive for success in sport achievement situations.” Shaw, Tourrel, et al. 

(2016) used the SOQ to evaluate aspects of competitiveness in the context of exergames. 

Exergames are the merger of video games with exercise equipment (Sinclair et al., 2007). Shaw, 

Tourrel et al., explored how each subdimension related to motivation and trainer systems 

(competitive and cooperative) in an exergame context and found that it was most enjoyable when 

the trainer system aligned with the player’s personality. The study found strong positive 

correlations between competitiveness and trainer condition but a stronger correlation in the 

competitive condition. The win orientation subscale had similar results. Surprisingly, goal 

orientation was only positively correlated to the cooperative condition. Although the study shows 

that interpersonally competitive individuals are more motivated to compete and win, it does not 

explain how goal orientation—which is geared more towards intrapersonal competitiveness (e.g., 
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personal development)—is related to intrapersonal competition. Understanding how an 

individual’s disposition to compete with others is essential in gamification research but 

understanding how an individual’s disposition to compete with themselves is equally important. 

Competition. Interpersonal competition has become a popular game mechanic in gamification 

because it promotes gamification’s social aspect (Bellotti et al., 2013; Charles et al., 2011; De-

Marcos et al., 2014; Domínguez et al., 2013). Interpersonal leaderboards are instantiations of 

interpersonal competition that facilitate comparisons of a user’s progress and achievements with 

peers through a ranking system based on performance (e.g., points or badges) (Kapp, 2012). 

Hamari et al. (2014) reported that interpersonal leaderboards are among the most common game 

components used in gamification. However, they are not well understood. Codish and Ravid 

(2014) and Codish et al. (2014) have found that personality influences leaderboard effectiveness. 

They showed that interpersonal leaderboards negatively impacted a system’s perceived 

playfulness in extroverts, whereas introverts are not affected.  Codish et al. also found that high-

conscientious personalities found interpersonal leaderboards to be more demotivating than low-

conscientious personalities. Not surprisingly, competitiveness has also influenced interpersonal 

leaderboard effectiveness. Song et al. (2010a) and Song et al. (2013) examined low- and high-

interpersonal-competitive participants in an interpersonal- and no-competition-exergame 

environment. They found that the high-competitive group had a better mood and enjoyed the 

interpersonal-competition condition more than the low-competitive group. The no-competition 

condition showed an opposite relationship where the low-competitive group had a better mood 

and enjoyed it more so than the high-competitive group. These findings suggest that there are 

inherent differences that cause individuals to respond differently to competition. 

 



 

19 

 

 In addition to an interpersonal competition, there is also an intrapersonal competition 

where individuals compete with themselves (e.g., personal development). Murayama and Elliot 

(2012) describe the distinction between these two concepts as the standard of comparison used to 

determine competence. For example, the evaluation of competence in an interpersonal 

competition is determined by how one performs relative to others. On the other hand, 

competence in an intrapersonal competition is evaluated by how someone performs compared to 

their past performance. In terms of intrapersonal competition, a leaderboard would depict their 

current performance relative to their past performance.  

Massung et al. (2013) examined how gamification incentives affect motivational factors 

and strategies in community activism and found that some participants who performed well in 

the interpersonal competition also reported adopting “self-gamification” strategies. They 

challenged themselves by setting goals to outperform their previous record. In other words, they 

engaged in an intrapersonal competition. Intrapersonal competition provides another dimension 

of competition that allows a clearer understanding of how individuals perceive competition 

regarding their disposition to compete with themselves. 

User Perception and Behavior in Gamification 

Understanding the “fit” between a person and situation in terms of competitiveness and 

competition may serve as a valuable means of understanding user perception and behavior in 

gamification. According to person-situation-fit literature, individuals respond positively to 

meaningful situations (James et al., 1978; Joyce et al., 1982; Schneider, 1975, 1981). For 

example, Figure 4 illustrates that improvement in satisfaction and performance may be possible 

by creating a “fit” between an individual’s characteristic (e.g., personality, attitude, beliefs) and 

the characteristics of the situational environment in which the individual performs (e.g., 
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competitive) (Brown et al., 1998; Joyce et al., 1982). A “misfit,” on the other hand, may have 

adverse effects such as dissatisfaction and low performance. Joyce et al. described general 

congruence as a type of person–situation interaction. General congruency predicts that 

satisfaction and performance will improve when individuals scoring high on a particular 

personality dimension are in a situation matched with similar characteristics. For instance, 

individuals who consider themselves high-competitive should find more satisfaction in 

competitive situations than low-competitive individuals. 

Figure 4 

Fit and Mis-Fit in Person–Situation Interactions 

 

Note. Adapted from “Person–Situation interaction: Competing models of fit,” by W. Joyce, J. W. Slocum, and M. A. 

Von Glinow, 1982, Journal of Occupational Behavior, 3. (https://doi.org/10.1002/job.4030030402) Copyright 1982 

by John Wiley & Sons, Ltd. 

There is little understanding of how competitiveness and competition’s congruency affect 

user perception and behavior concerning the current gamification literature. The current study 

contributes to this literature gap by exploring competitiveness and competition in terms of the 

perceived playfulness and performance. As gamification aims to facilitate intrinsic motivation 

towards utilitarian activities through game design, it makes sense to evaluate user perception and 

behavior. 

https://doi.org/10.1002/job.4030030402
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Perceived playfulness is an ideal measure of user perception as it is considered a measure 

of intrinsic motivation that stems from an individual’s interaction with the environment (Lee et 

al., 2005; Moon & Kim, 2001; Ryan et al., 2006). Furthermore, Moon and Kim described 

perceived playfulness as the extent to which an individual is: focused on the interaction, curious 

during the interaction, and finds the interaction enjoyable or exciting. Perceived playfulness 

positively influences the intention to use and prolonged use (Lin et al., 2005; Moon & Kim, 

2001; Van der Heijden, 2004). Understanding perceived playfulness in gamification is necessary 

as gamification is applied in education, work, and intra-organizational systems, which 

fundamentally requires long-term commitment to realize the outcomes (Hamari et al., 2014). 

Study Aim 

The current study aims to examine competitiveness and competition through the lens of 

the person–situation interaction literature. The current study will explore user perception and 

performance when a user’s needs are met or thwarted by the environment. Notably, it will 

examine general congruency between various types of competitiveness (intrapersonal and 

interpersonal) and competition (intrapersonal and interpersonal) in terms of perceived 

playfulness and performance (see Figure 5). The study will investigate how a fit or mis-fit of 

competitiveness and competition affects perceived playfulness and performance in gamification. 
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Figure 5 

Fit and Mis-Fit of Person–Situation Interaction on Gamification Outcomes

 

Research Questions 

1. What is the person–situation interaction between intrapersonal competitiveness and 

intrapersonal competition regarding perceived playfulness and performance in 

gamification? 

a) Does general congruency predict the relationship between intrapersonal 

competitiveness and intrapersonal competition regarding perceived playfulness? 

b) Does general congruency predict the relationship between intrapersonal 

competitiveness and intrapersonal competition regarding performance? 

2. What is the person–situation interaction between interpersonal competitiveness and 

interpersonal competition regarding perceived playfulness and performance in 

gamification? 

a) Does general congruency predict the relationship between interpersonal 

competitiveness and interpersonal competition regarding perceived playfulness? 

b) Does general congruency predict the relationship between interpersonal 

competitiveness and interpersonal competition regarding performance? 
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Hypothesis Development 

Drawing from self-determination theory (SDT) (Deci & Ryan, 1985), a general 

congruency model of fit (Joyce et al., 1982), and other literature reviewed above, the research 

model for the current study is illustrated in Figure 6. The dependent variables are perceived 

playfulness and performance. The independent variables are competitiveness group and 

competition condition. SDT argues that individuals have basic needs, and when these needs align 

with the characteristics of an activity, individuals will find the activity meaningful. They will 

then be intrinsically motivated to partake in the activity (Deci & Ryan, 1985). 

Conversely, when there is a misalignment between individual needs and an activity’s 

characteristics, individuals become dissatisfied with the activity and withdraw or act out (Skinner 

& Pitzer, 2012). Joyce et al. (1982) describe general congruence as a type of person–situation 

interaction such that a high level of each variable (e.g., competitive personality and competitive 

environment) will yield better results than a mismatch. The current study explored the general 

congruency between competitiveness and competition.  
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Figure 6 

Research Model  

Intrapersonal Competitiveness and Intrapersonal Competition 

There has not been any research exploring intrapersonal competitiveness and 

intrapersonal competition in gamification or related areas. Therefore, how these concepts are 

related to gamification is unclear. Recently, however, there has been an empirical study in 

marketing research that has explored this relationship. Schrock (2016) examined person–

environment fit in salespeople and found that fit resulted in improved motivation and 

performance. Schrock assessed performance in terms of the fit between 1) competitiveness: self-

oriented competitiveness (SOC) and other-oriented competitiveness (OOC) and 2) contest 

design: compete with self (CWS) and compete with others (CWO). The researcher coded each 

salesperson as “high SOC” or “high OOC,” depending on the higher self-reported score. So, 

using a 2 (competitiveness: high SOC and high OOC) × 2 (contest design: CWS and CWO), the 

researcher found a significant interaction. That is, salespeople with high SOC performed better in 

the CWS condition. Likewise, salespeople with high OCC performed better in the CWO 

condition. It should also be noted that the researcher also included a baseline condition that was 

treated as a covariate. This condition was the absence of contest. Compared to the baseline 
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condition, the overall sample achieved higher levels of performance during the contest 

conditions. Thus, the study hypothesizes that: 

H1a. General congruency will predict the effects of intrapersonal competitiveness and 

intrapersonal competition on perceived playfulness. Perceived playfulness will be higher when 

there is a fit between intrapersonal competitiveness and intrapersonal competition and lower 

when there is a misfit.  

H1b. General congruency will predict the effects of intrapersonal competitiveness and 

intrapersonal competition on performance. The performance will be higher when there is a fit 

between intrapersonal competitiveness and intrapersonal competition and lower when there is a 

misfit.  

Interpersonal Competitiveness and Interpersonal Competition 

Song et al. (2010a) and (Song et al., 2013) showed that the alignment of interpersonal 

competitiveness and interpersonal competition affects psychological and behavioral outcomes in 

gamification. For this section, competitiveness, competitive orientation, and competition refer to 

interpersonal competitiveness and interpersonal competition. Research has shown that high-

competitive individuals report a better experience during competitive situations than low-

competitive individuals (Novak, Nagle, Keller, et al., 2014; Novak, Nagle, & Riener, 2014; Song 

et al., 2010a, 2013).  

Song et al. (2010a) examined the motivation of individuals in an exergame study by 

comparing different competitiveness orientations (low and high) in two different environments 

(competition vs. no-competition). Baseline heart rate was first collected, then participants played 

Hula Hoop in Nintendo Wii in competition or no-competition condition. Afterward, heart rate 

information was gathered a second time, and then participants completed questionnaires. The 
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heart-rate results indicated that all participants worked harder in the competition condition than 

the no-competition condition, regardless of their competitiveness rating. Interestingly, low-

competitive participants enjoyed the exercise less and evaluated the experience more negatively 

than other low-competitive participants who had exercised without competition. Conversely, 

high-competitive participants enjoyed the exercise more and rated the experience more positively 

than other high-competitive participants who had exercised without competition.  

Anderson-Hanley et al. (2011) collected participants’ competitiveness information and 

then had them cycle in two virtual environments (competition and no-competition). Participants 

initially established a baseline during the no-competition condition and then cycled with a 

competing avatar during the competition condition. A competing avatar increased participant 

cycling intensity overall regardless of competitiveness; however, the increase was more 

pronounced in high-competitive participants than low-competitive participants. Snyder et al. 

(2012) observed the moderating effects of competitiveness on exercise intensity. The researchers 

collected participants’ competitiveness information and then had them ride a virtual-reality-

enhanced stationary bike in two conditions (virtual competitor and live competitor). High-

competitive participants exerted themselves more in the live-competitor condition than the 

virtual-competitive condition. Interestingly, there were no differences in exertion between the 

two conditions for the low-competitive participants. Based on this research, it is hypothesized 

that: 

H2a. General congruency will predict the effects of interpersonal competitiveness and 

interpersonal competition on perceived playfulness. Perceived playfulness will be higher when 

there is a fit between interpersonal competitiveness and interpersonal competition and lower 

when there is a misfit.  
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H2b. General congruency will predict the effects of interpersonal competitiveness and 

interpersonal competition on performance. The performance will be higher when there is a fit 

between interpersonal competitiveness and interpersonal competition and lower when there is a 

misfit.   
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CHAPTER 3 

RESEARCH STUDIES 

The following research explored the relationship between competitiveness and 

competition through three studies. Figure 7 illustrates the overall study design where Study 2 

tested Hypotheses 1a and 1b, and Study 3 tested Hypotheses 2a and 2b. Before Studies 2 and 3, 

Study 1 determined the quartiles for each competitiveness measure by collecting intrapersonal 

and interpersonal competitiveness information from a large group of respondents. Respondents 

who were low (i.e., lower quartile) or high (i.e., upper quartile) in intrapersonal competitiveness 

were invited to participate in Study 2; those who were low or high in interpersonal 

competitiveness were invited to participate in Study 3. Those who participated in Study 2 did not 

participate in Study 3, and vice versa.  

Figure 7 

Experimental Design  

 

 

Figure 8 illustrates the project’s timeline. The screening survey was open from March 

2019–October 2020. The 214 responses collected between March–May 2019 were analyzed in 
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Study 1 to determine the lower and upper quartiles. Participants from the initial sample of 214 

who met the inclusion criteria were invited to participate in either Study 2 or 3, starting in 

September 2019. Only a relatively small proportion of all participants who completed the 

screening survey fell into the lower and upper quartiles established in Study 1. Therefore, 

screening continued beyond May 2019 so that additional participants could be identified and 

invited to participate in Studies 2 and 3. Screening continued until the number of participants 

recruited met the sample size requirements determined via an a priori power analysis. Data 

collection for Studies 2 and 3 ended in October 2020, at which point screening ended too. 

Figure 8 

Project Timeline 

 

Study 1–Determining Competitiveness Quartiles  

Study 1 aimed to establish the lower and upper quartiles for the intrapersonal and 

interpersonal competitiveness measures.  

March

2019
October 2020

Study 1: 
 Determining Quartiles for each

Competitiveness Measure

May

2019

September

2019

Study 2: 
 Intrapersonal Competitiveness and Intrapersonal Competition

 

Study 3: 
 Interpersonal Competitiveness and Interpersonal Competition

 

Screening Survey
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Method 

Participants. Two hundred and fourteen participants (63 males, 149 females, 2 rather not 

say; M = 20.90 years, SD = 4.80) were recruited from Wichita State University. The participants 

were undergraduate students enrolled in psychology courses, aged 18 years or older, who spoke 

English as their first language, and reported normal color vision. Participants volunteered for the 

study through Sona Systems, the university’s participant pool system, in exchange for course 

credit.  

Materials. 

 Intrapersonal Competitiveness Questionnaire (INTRACQ). The INTRACQ is a 5-item 

self-report measure of intrapersonal competitiveness adapted from Schrock (2016) (see 

Appendix A). Schrock described self-oriented or intrapersonal competitiveness as beating one’s 

prior accomplishments, standards, or personal bests independent of interpersonal comparisons. 

Some examples are “Achieving a new personal record (personal best) is something that is 

important to me,” and “I try hard to surpass my own best prior performance.” Responses are 

indicated using a 7-point Likert-type scale that ranges from 1 (strongly disagree) to 7 (strongly 

agree). Scores on the five items are summed to give a total INTRACQ score ranging from 5–35. 

The INTRACQ has a high internal consistency level, as determined by a Cronbach’s alpha of .95 

(Schrock, 2016).  

Interpersonal Competitiveness Questionnaire (INTERCQ). The INTERCQ is a 5-item 

self-report measure of interpersonal competitiveness from Helmreich and Spence (1978) (see 

Appendix B). Spence and Helmreich (1983) described other-oriented or interpersonal 

competitiveness as the desire to win and be better than others. Some examples are “I enjoy 

working in situations involving competition with others” and “It is important to me to perform 
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better than others on a task.” Responses are indicated using a 7-point Likert-type scale that 

ranges from 1 (strongly disagree) to 7 (strongly agree). Scores on the five items are summed to 

give a total INTERCQ score ranging from 5–35. The INTERCQ has a high internal consistency 

level, as determined by a Cronbach’s alpha of .83 (Helmreich & Spence, 1978).  

Demographic Questionnaire. This instrument assessed demographic information (e.g., 

school ID number, age, and gender). Participants could enter their email address if they were 

interested in being invited back to participate in later studies.  

Procedure. An online survey was developed using Qualtrics 

(https://www.qualtrics.com/). The software displayed a consent form for the study, presented 

questions accessing competitiveness, and collected demographics information. Sona Systems 

(https://www.sona-systems.com/) was used to recruit participants. Participants accessed the 

online survey via a link posted on Sona Systems. Upon clicking the link, participants viewed the 

consent form; those who agreed to participate had the option of downloading a copy of the 

consent form. They then completed the INTRACQ and INTERCQ, followed by the demographic 

questions. Data collection took place between March–May 2019.  

Data Analysis 

An extreme-groups approach was used to identify low- and high-competitiveness 

participants. The extreme-groups approach is a particular case of oversampling, where only the 

outer portions of the distribution are sampled (Preacher, 2015). The outer portions of the 

INTRACQ and INTERCQ distributions were identified as the lower and upper quartiles of the 

INTRACQ and INTERCQ distributions.  

https://www.qualtrics.com/
https://www.sona-systems.com/
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Results 

INTRACQ. The mean score on the INTRACQ was 28.09 (SD = 5.02, range = 6–35). 

Cronbach’s alpha was .91. The lower and upper quartiles were 6–25 and 32–35, respectively. 

The distribution was negatively skewed at −.88 and platykurtic at 1.57, and the Shapiro–Wilk test 

found the distribution to be a significant departure from normality, p < .001. However, 

Tabachnick and Fidell (2012) recommended examining the shape of the distribution instead of 

using inference tests when the sample size is large. Fowler (1992) showed that power is not 

affected by non-normality when each extreme quartile contains 27% of the distribution. The 

lower and upper quartile of the INTRACQ contained 28.04% and 26.17% of the distribution, 

respectively.  

INTERCQ. The mean score on the INTERCQ was 24.90 (SD = 5.08, range = 5–35). 

Cronbach’s alpha was .75. The lower and upper quartiles were 5–22 and 29–35, respectively.  

The distribution was negatively skewed at −.53 and platykurtic at .56, and the Shapiro–Wilk test 

found the distribution to be a significant departure from normality, p = .001. The lower and 

upper quartile of the INTERCQ contained 30.84% and 26.17% of the distribution, respectively. 

Discussion 

The goal of Study 1 was to identify the lower and upper quartiles for the INTRACQ and 

INTERCQ. According to Nunnally (1978), acceptable reliability in basic research should be .70 

or higher. The Cronbach’s alpha for each measure was greater than .70, indicating that they were 

at an acceptable internal consistency level. Though the present study’s internal consistency is 

acceptable, it should be noted that the present study was limited by convenience sampling, 

limiting the generalizability of the study. 
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Following the 214 respondents’ analysis from March–May 2019, the screening survey 

was continued through October 2020. A total of 849 undergraduate students responded to the 

survey between March 2019–October 2020. Data from five respondents were removed due to 

incomplete responses.  

Based on the full sample (N = 844) (233 males, 600 females, 11 rather not say; M = 21.10 

years, SD = 5.29), the mean score on the INTRACQ was 28.41 (SD = 5.07, range = 5–35). Of the 

844 respondents who completed the survey, 211 scored between 5–25 and were therefore 

considered low in intrapersonal competitiveness. Of the 844 respondents, 248 scored between 

32–35 and were therefore considered high in intrapersonal competitiveness. Cronbach’s alpha 

was .90 for the INTRACQ measure. 

Based on the full sample (N = 844), the mean score on the INTERCQ was 24.50 (SD = 

5.60, range = 5–35). Of the 844 participants, 282 participants were scored between 5–22 and 

were therefore considered low in interpersonal competitiveness. Of the 844 respondents, 219 

scored between 29–35 and were therefore considered high in interpersonal competitiveness. 

Cronbach’s alpha was .79 for the INTERCQ measure. 

Study 2–Intrapersonal Competitiveness and Intrapersonal Competition 

The purpose of Study 2 was to explore whether general congruency between 

intrapersonal competitiveness and intrapersonal competition predicts perceived playfulness and 

performance using a gamified visual search task. Study 2 used an adapted version of a visual 

search task (VST) used by Miranda and Palmer (2014). In this paradigm, the researchers used a 

visual search paradigm to examine various gaming elements’ effects on perceptual systems and 

motivation. The researchers found that the addition of points and sound effects produced 

favorable outcomes. For example, the addition of a point system elicited intrinsic motivation.  
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Due to this finding, Study 2 contained two conditions of the VST as a within-subjects 

factor: intrapersonal competition and no competition. The intrapersonal competition condition 

contained an intrapersonal leaderboard, among other game elements, whereas the no-competition 

condition lacked the leaderboard and most game elements. Study 2 will test hypothesis 1 by 

examining general congruency’s ability to predict low- and high-intrapersonal-competitive 

participants’ perceived playfulness and performance in intrapersonal-competition and no-

competition environments. Hypothesis 1 asserts that general congruency will predict a) perceived 

playfulness and b) performance such that each will be higher when there is a fit between 

intrapersonal competitiveness and intrapersonal competition and lower when there is a misfit.  

Method 

Sample Size and Power.  An a priori power analysis using G*Power 3.1 software was 

conducted to determine the appropriate number of participants to maintain the statistical power 

of .80 (Faul et al., 2007). The effect size value was based on performance differences between 

low- and high-trait-competitiveness individuals in virtual exergame with or without a competitor, 

f = 0.66 (Anderson-Hanley et al., 2011) and enjoyment differences between low- and high-

competitive individuals in the context of competition or no competition, f = 0.33 (Song et al., 

2010a, 2013). In G*Power, the MANOVA: Repeated measures, within-between interaction 

formula was selected. The within-groups factor was competition (i.e., no competition vs. 

intrapersonal competition), and the between-groups factor was competitiveness (i.e., low or high 

rating on INTRACQ) (see Appendix C). The input parameters were a large effect size f value of 

.495 (i.e., 0.33 + [0.66−0.33]/2), α of .05, and power (1−β) of .8 (Cohen, 1992). The 

recommended total sample size was N = 35. Based on the need to employ a counterbalancing 

scheme for the within-groups factor, the sample size was rounded to the next highest even 
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number (i.e., N = 36) to ensure balanced assignment to the two possible orders. Therefore, based 

on the power analysis, the goal was to recruit 18 low-competitive and 18 high-competitive 

participants for Study 2. 

Participants.  The lower and upper quartiles established in Study 1 for the INTRACQ 

were used to identify which of the screening-survey respondents met the inclusion criteria for 

Study 2. Using their scores on the INTRACQ, each screening-survey respondent was classified 

as falling into the (a) lower quartile, (b) upper quartile, or (c) other. Note that respondents were 

also classified based on their scores on the INTERCQ (Study 3).  

Respondents who fell into the lower or upper quartile for the INTRACQ and also fell into 

either the lower or upper quartile on the INTERCQ were evaluated further using the algorithm 

below to determine the appropriate study to be recruited for. For example, consider a respondent 

who scored 20 on the INTRACQ (i.e., low-intrapersonal competitiveness) and 30 on the 

INTERCQ (i.e., high-interpersonal competitiveness). To determine whether that respondent 

should be invited to participate in Study 2 (intrapersonal competitiveness) or Study 3 

(interpersonal competitiveness), their scores’ differences from the INTRACQ and INTERCQ 

cutoffs were assessed. The measure associated with the largest absolute difference from the 

cutoff was used to decide whether to recruit the respondent for Study 2 or Study 3. Referring to 

the sample respondent, their score of 20 on the INTRACQ was subtracted from the upper cutoff 

of the lowest quartile, 25, resulting in an absolute difference of 5 (i.e., |+5|). Their score of 30 on 

the INTERCQ was subtracted from the lower cutoff of the upper quartile, 29, resulting in an 

absolute difference of 1 (i.e., |−1|). Since the absolute difference on the INTRACQ (i.e., 5) was 

greater than the absolute difference on the INTERCQ (i.e., 1), the respondent was invited to 

participate in Study 2, which focused on intrapersonal competitiveness.  
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In the event of a tie in absolute differences, the study the respondent was invited to 

participate in was determined by flipping a coin. Using this procedure, 36 participants were 

recruited for Study 2; 18 were low on intrapersonal competitiveness, and 18 were high on 

intrapersonal competitiveness.    

Low-Intrapersonal-Competitiveness Group. Eighteen participants (4 males, 14 females; 

M = 19.89 years, SD = 2.11) were recruited from Wichita State University via the screening 

survey. Three participants were drawn from the original sample of 214 respondents used to 

determine the quartile cutoffs; the 15 remaining participants were drawn from those who 

responded to the screening survey between May 2019–October 2020. The participants were 

undergraduate students enrolled in psychology courses, aged 18 years or older, who spoke 

English as their first language, and reported normal color vision. Participants volunteered for the 

study through Sona Systems, the university’s participant pool system, in exchange for course 

credit.   

High-Intrapersonal-Competitiveness Group. Eighteen participants (5 males, 11 females, 

2 rather not say; M = 22.40 years, SD = 6.73) were recruited from Wichita State University via 

the screening survey. Four participants were drawn from the original 214 respondents used to 

determine the quartile cutoffs; the 14 remaining participants were drawn from those who 

responded to the screening survey between May 2019–October 2020. The participants were 

undergraduate students enrolled in psychology courses, aged 18 years or older, who spoke 

English as their first language, and reported normal color vision. Participants volunteered for the 

study through Sona Systems, the university’s participant pool system, in exchange for course 

credit.  



 

37 

 

Design. The design followed a mixed-factorial design where competition condition 

(intrapersonal competition and no competition) was the within-subjects factor, and intrapersonal 

competitiveness rating (low and high) was the between-subjects factor (see Figure 9). The 

independent variables were competitiveness group and competition condition. The dependent 

variables were perceived playfulness and performance.  

Figure 9 

Study 2 Design

 

Apparatus. Stimuli were presented, and responses were gathered on 2.4-GHz Mac Mini 

computers driving 17” Dell 1740FPV flat-panel screens at 1,280 × 1,024-pixel resolution with a 

60 Hz screen refresh rate. The study was performed through MATLAB R2017b using the 

Psychophysics Toolbox (Brainard, 1997; Pelli, 1997). 

Materials.  

Demographic Questionnaire. This instrument assessed demographic information (e.g., 

school ID, age, and gender.  

Intrapersonal Competitiveness Questionnaire (INTRACQ). The INTRACQ is a self-

report measure of intrapersonal competitiveness. Refer to Study 1 for more information. 

Visual Search Task. The visual search task (VST) consisted of an adapted version of the 

Miranda and Palmer (2014) gamified VST. Miranda and Palmer used a visual search paradigm to 



 

38 

 

examine various gaming elements’ effects on perceptual systems and motivation. The 

researchers found that the addition of points and sound effects produced favorable outcomes. For 

example, the addition of a point system elicited intrinsic motivation. Specifically, participants 

had a more pleasurable experience when given specific information about their performance 

(e.g., point information). During the Miranda and Palmer study’s training phase, participants 

located a red or green target circle and identified the orientation of the line inside. Each trial 

included either a red or green circle, but never both. The search display was a target circle (1.5º × 

1.5º of visual angle) among five distractor circles organized in a circular pattern (6.7º radius). 

Participants were rewarded with performance-based points and sounds effects for correct 

responses. In other words, participants received more points the faster, and more accurately they 

responded. Participants received comprehensive performance information, which included their 

score and streak count. 

Additionally, the high score was displayed (i.e., the highest score ever obtained by any 

player on that particular computer). Performance information from the current trial, such as 

correct/incorrect, number of initial trial points received, point multiplier, and streak bonus was 

also displayed. Figure 10 illustrates an example of a search display from the study.  
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Figure 10 

Sample Search Display  

Note. (A) the total score of 21,209 points, (B) streak of 2, (C) current high score on the computer is 72,311 points, 

(D) search array, (E) correct response, and (F) ×2 multiplier bonus. From “Intrinsic motivation and attentional 

capture from game-like features in a visual search task,” A. Miranda and E. Palmer, 2014, Behavior Research 

Methods, 46(1), p. 3. Copyright 2014 by Springer Nature. 

Figure 11 shows the sequence of events during each trial. The trial sequence consisted of 

several displays: fixation dot, warning dot, search array onset, search array offset, and feedback. 

(A) The fixation dot display consisted of a white dot (0.3º × 0.3º of visual angle) presented near 

the screen’s center on a black background. (B) After 266 ms, a larger “warning” white dot (0.7º 

× 0.7º of visual angle) overlapped the fixation dot. (C) The search display was shown for 660 ms 

and (D) then disappeared if no response was made before 660 ms. There was no limit on the 

amount of time the participant had to respond. After the participant had responded, they were 

presented with visual and auditory feedback. (E) Following a response, participants received an 

initial visual and corresponding auditory feedback that lasted 300 ms (see Appendix D for more 

information on sound effects). Given a correct response, participants would be shown correct 
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with the correct auditory tone and the number of initial trial points awarded. Conversely, given 

an incorrect response trial, participants were shown incorrect accompanied by the incorrect 

auditory tone and have to wait 5,000 ms before beginning the next trial.  

Initial trial points were calculated as 𝑀𝑎𝑥[0, (1000 − 𝑅𝑇) ∗ 2]. RT represents the 

response time. For instance, a 500 ms response would result in 1,000 points. On the other hand, a 

1,000 ms RT would render zero points. Trials with RTs faster than 100 ms resulted in the 

message “TOO FAST!” in red text displayed on a black background during a 5,000 ms delay to 

discourage anticipatory responses. (F) Given the correct response and RT less than 1,000 ms, 

participants may have been presented with follow-up and extended feedback. The presentation of 

the follow-up feedback portion was predetermined and was only present on 50% of trials. A low-

reward trial presented the follow-up visual feedback “Good” and “×2”, accompanied by low-

reward-auditory feedback. In contrast, a high-reward trial presented the follow-up visual 

feedback “EXCELLENT!” and “×10”, accompanied by the high-reward auditory feedback. The 

follow-up feedback portion (i.e., reward multiplier alert, updated score, and reward sound 

effects) lasted 900 ms. (G) The extended feedback portion is streak notifications and proceeds 

the follow-up feedback. Participants were given a streak bonus for every five correct trials and 

notified via the message STREAK BONUS! and streak auditory feedback. This portion lasted for 

1,000 ms.  
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Figure 11 

Sample Search Display Sequence

 

Note. Search display sequence. From “Intrinsic motivation and attentional capture from game-like features in a 

visual search task,” A. Miranda and E. Palmer, 2014, Behavior Research Methods, 46(1), p. 5. Copyright 2014 by 

Springer Nature. 

The target color, location, value (no, low, or high reward) during each trial was 

predetermined. The target had an equal probability of appearing at any of the six possible 

locations throughout the phase. The target color (red or green) had an equal chance to appear in 

each trial. The presentation order and orientation of the line (vertical or horizontal) within the 

target was random. Initial trial points could be obtained on each trial if the participant responded 

correctly in less than 1,000 ms. However, the follow-up multiplier was only awarded on half of 

the trials such that 50% of trials have no reward, 25% is the low-reward, and 25% is high-

reward. To reduce the likelihood of participants realizing the color-reward associations, the 
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researchers used a probabilistic reward structure. Trials in the high-reward condition received the 

×10 multiplier 80% of the time and the ×2 multiplier 20% of the time. Trials in the low-reward 

condition received the ×10 multiplier 20% of the time and the ×2 multiplier 80% of the time. 

Manipulation Check. A manipulation check verified that the manipulation worked (see 

Appendix E). In other words, does the intrapersonal-competition condition instill intrapersonal 

competition more so than the no-competition condition? The manipulation check consisted of a 

single statement assessing their awareness of intrapersonal competition in each condition. The 

statement asked participants to “Indicate the extent to which you were competing with yourself 

by marking an X below” on a numerical rating scale of 1 (not at all) to 5 (extremely). Performing 

manipulation checks supports the experiment’s internal validity by verifying that the 

manipulations have taken (Boudreau et al., 2001; Perdue & Summers, 1986).  

Perceived Playfulness Questionnaire (PPQ). The PPQ is a 5-item self-report measure of 

perceived playfulness adapted from Moon and Kim (2001) (see Appendix E). Some examples 

are “when playing this game, I did not realize the passing time” and “when playing this game, I 

was not aware of any other noise besides the sound effects from my headphones.” Responses are 

indicated using a 7-point Likert-type scale that ranges from 1 (strongly disagree) to 7 (strongly 

agree). The questionnaire’s Cronbach’s alpha was .96 (Moon & Kim, 2001). 

Procedure. Participants were seated at computer stations, and verbally asked to read and 

sign a paper version consent form. After they provided consent by signature, the facilitator 

directed their attention to the computer monitor, where they were asked to fill out their 

demographic information. They were also advised that they would be shown instructions and 

alert the facilitator if they had any questions (see Appendix F). Once the participant understood 

the task, they began with the practice phase. During the practice phase, participants performed 
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the Miranda and Palmer (2014) VST adapted to fit the current study design. Figure 12 shows the 

adaptations. Participants completed two practice rounds consisting of 40 trials each (i.e., 80 

practice trials). It should be noted that the target did not have an equal probability of appearing at 

any of the six possible locations during each round because the number of trials in each round 

(40) was not a multiple of six. 

Figure 12 

Practice Phase Search Display

 

Note. The current study added (A) participant initials, (B) current round, and (C) current round score to the Miranda 

and Palmer (2014) search display. 

After completing the second practice round, participants began the test phase of the VST, 

which comprised two blocks: an intrapersonal-competition block and a no-competition block. 

Each block contained eight rounds of 40 trials, each totaling 320 trials. The order in which 

participants completed the two blocks was counterbalanced across participants using the Sealed 

Envelope Simple randomization service (https://www.sealedenvelope.com/); (see Appendix G). 

The settings included the treatment groups: intrapersonal competition and no competition, Block 

sizes: 2, 4, and 6, List length: 36, and Stratification factors: low-competitiveness and high-

competitiveness (see Appendix H). The search displays for each condition were different (see 

https://www.sealedenvelope.com/
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Figure 13). The no-competition search display consisted of the current round and the initial trial 

feedback (correct or incorrect). The intrapersonal competition search display contained the same 

elements with the participant initials, general performance information of current score, and 

streak. Other game elements included follow-up (low/high reward multiplier) and extended 

feedback (streak bonus).  

Figure 13 

Adapted Visual Search Task Displays

 

Note. No competition (left) and intrapersonal competition (right). 

Each condition also contained a unique round summary display (RSD) that followed each 

round (see Figure 14). The no-competition condition only let the participant know that they have 

completed a round. In comparison, the intrapersonal-competition condition contained an 

intrapersonal leaderboard. The leaderboard showed the history of round performance ranked in 

descending order based on score. For example, the leaderboard in Figure 14 shows round one’s 

information, which the participant scored better than they did in the previous two rounds 
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(practice one and practice two). The purpose of the practice phase is to populate the leaderboard 

with other entries so that it is possible to make comparisons after the first round of the game. 

Figure 14 

Round Summary Displays

 

Note. No competition (left) and intrapersonal competition (right). 

Figure 15 illustrates the intrapersonal-competition condition RSD. Attention was drawn 

to the participant’s position on the leaderboard by making their information (rank, player, best 

score, round) cyan compared to white. After the eighth round, participants completed a paper 

version of the manipulation check and the perceived playfulness questionnaire. Afterward, they 

repeated the same set of procedures for the second condition. The entire session took 

approximately 60 minutes to complete. 

The dependent variable of performance reflected how well or poorly a participant did in a 

game. The performance was calculated by subtracting the final scores from the eighth (last) 

round from the first round. For example, if a participant scored 5,000 points on the first round 

and 10,000 in the eighth round, their performance would be 5,000 points. 
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Figure 15 

Intrapersonal Competition Round Summary Display

 

Note. (A) short description of the leaderboard, (B) indication of round completion, (C) rank, (D) current player’s 

initials, (E) best score in each round, and (F) rounds. P1 = Practice Round 1.   

Data Analysis 

Preliminary Examination of the Data. A preliminary examination of the data provides 

the means, standard deviations, skewness, and kurtosis statistics for both the dependent variables 

of perceived playfulness and performance. 

Manipulation Check. Normality was first tested using the Shapiro-Wilk test for 

normality (Shapiro & Wilk, 1972). Due to non-normality, a Wilcoxon signed-rank test was used 

to analyze this data. The Wilcoxon signed-rank test is a non-parametric test that does not require 

the assumption of symmetry to be satisfied because it is a test for the median rather than the 
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mean. If the z-test statistic’s absolute value is greater than 1.96, then the test is significant at p 

< .05 (Field, 2018). 

Order Effects. Although the conditions’ counterbalancing should mitigate an order 

effect, the analysis will include a method to check for an order effect. Order effects arise when 

the treatment levels’ order results in training effects, fatigue, and carryover (Cohen, 2013).  

The condition order was added as a covariate to the main MANOVA analysis. A significant main 

effect of condition order will indicate the presence of an order effect. 

MANOVA Assumptions. 

Absence of Outliers. Univariate outliers test was conducted by performing a z test for 

extreme values. Mahalanobis’ distance was used to detect multivariate outliers (Mahalanobis, 

1936). Tabachnick and Fidell (2012) noted that multivariate outliers should be sought separately 

within each group when performing analyses with grouped data such as a MANOVA. The two 

dependent variables of competitiveness group and competition condition were combined to 

create the groups shown in Figure 9. 

Multivariate Normality. Each dependent variable was examined for univariate normality. 

Field (2018) noted that this was a practical method because univariate normality is necessary for 

multivariate normality, but it does not guarantee it. Univariate normality was first evaluated 

using skewness, kurtosis, histograms, and Q-Q plots. Furthermore, normality was tested using 

the Shapiro–Wilk test for normality (Shapiro & Wilk, 1972). 

Linearity. The linear relationship between pairs of dependent variables for each related 

group of the independent variable was visually inspected using a matrix of scatterplots. 
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Absence of Multicollinearity. Multicollinearity exists when independent variables are 

intercorrelated and compete for the same variability on the dependent variables (Tabachnick & 

Fidell, 2012). A correlation matrix was inspected for r values greater than .90 (Field, 2018). 

Two-Way Mixed MANOVA. A two-way mixed or doubly multivariate analysis of 

variance (MANOVA) was performed to test the hypotheses by determining whether general 

congruency can predict perceived playfulness (H1a) and performance (H1b) such that each will 

be higher when there is a fit between intrapersonal competitiveness and intrapersonal 

competition and lower when there is a misfit. Two-way refers to the number of independent 

variables, and mixed describes the type of independent variables. The independent variables of 

competitiveness group and competition condition are between-subjects and within-subjects 

variables, respectively. Combined with multiple dependent variables of perceived playfulness 

and performance, a MANOVA is advised to test group differences (Field, 2018; Tabachnick & 

Fidell, 2012). The MANOVA was selected to reduce the possibility of Type 1 errors associated 

with doing separate analyses of variance (ANOVAs) for each dependent variable and identify 

any interaction effects between the variables, increasing the study’s rigor.  

The degree of relationship between the independent and dependent variables is assessed 

using effect size for a significant interaction effect. Statistical significance testing determines an 

association’s reliability, and the effect size measures how much association there is. The 

following MANOVA analysis reports effect sizes as partial eta squared (𝜂𝑝
2) values. Guidelines 

for interpreting 𝜂𝑝
2  are as follows: 𝜂𝑝

2 = .01, .06, and .14 are small, medium, and large effect sizes, 

respectively (Stevens, 2009). 

Post Hoc Procedures. A significant interaction effect will be followed-up by a mixed 

ANOVA for each dependent variable. Lastly, mean differences would be explored using t tests. 
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The t-test analyses includes the effect size statistic of Cohen’s d. Guidelines for interpreting d are 

as follows: d = 0.20, 0.50, and 0.80 are small, medium, and large effect sizes, respectively 

(Cohen, 1988). 

Results 

The results begin with the dataset’s descriptive statistics, including mean, standard 

deviation, skewness, and kurtosis. Next are the findings of the manipulation check and order 

effect analysis. Assumptions for the primary MANOVA analysis are presented next, followed by 

the MANOVA and follow-up analyses, if necessary. 

Preliminary Examination of the Data. A preliminary examination of the data shown in 

Table 2 indicated that low- and high-competitive participants exhibited more perceived 

playfulness and performed better in the intrapersonal-competition condition than the no-

competition condition. When examining between-group differences, low-competitive 

participants rated the no-competition condition higher on perceived playfulness and performed 

better than high-competitive participants. Furthermore, high-competitive participants rated the 

intrapersonal-competition condition higher on perceived playfulness and performed better than 

low-competitive participants. Skewness and kurtosis are discussed later when testing 

assumptions. 
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Table 2 

Descriptive Statistics: Mean, Standard Deviations, Skew, and Kurtosis

Dependent 

Variables 

Competition 

Condition 

Competitiveness 

Group 

M SD Skewness Kurtosis 

Perceived     

Playfulness 

No Competition Low 22.78 6.39 −0.71 −0.52 

High 22.28 7.71 −0.45 −0.52 

Intrapersonal 

Competition 

Low 26.44 23.71 −0.72 −0.83 

High 28.39 4.62 −0.06 −1.20 

Performance No Competition Low 12,629.67 28,418.14 0.73 −0.13 

High 10,609.33 25,534.85 1.02 0.71 

Intrapersonal 

Competition 

Low 18,264.00 40,484.77 −0.15 −1.43 

High 18,767.78 27,256.54 0.11 −0.55 

 

Manipulation Check. A Wilcoxon signed-rank test indicated that participants reported a 

significantly higher level of perceived intrapersonal competition in the intrapersonal-competition 

condition (M = 4.50, SD = 0.85) than the no-competition condition (M = 3.28, SD = 1.36), Z = 

−4.36, p = .002. Based on this result, the competition manipulation had the intended effect.  

Order Effect. Recall that each participant completed two versions of the task: the 

intrapersonal-competition condition and the no-competition condition. The order in which 

participants completed the two conditions was counterbalanced within each competitiveness 

group. There was no main effect of condition order, F(2, 32) = 2.08, p = .142, 𝜂𝑝
2  = .115.  

MANOVA Assumptions. Before the MANOVA analysis, the data were examined for 

violations of eight assumptions:  

1) Two or More Interval or Ratio Dependent Variables. The dependent variables of 

perceived playfulness and performance were interval variables, which does not violate the first 

assumption. 
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2) Independent Variables Contain Two or More Categorical Groups. The independent 

variables of competitiveness group and competition condition were categorical, and each 

contained two levels, affirming the second assumption. 

3) Adequate Sample Size. Lund Research Inc (2020) suggested having more cases in 

each related group than dependent variables. The current study contains an adequate number of 

participants to obtain 80% power as determined through a power analysis, satisfying the third 

assumption. 

4) No Univariate or Multivariate Outliers. There were no z scores in excess of ±3.29 (P 

< .001, two-tailed test), which are considered univariate outliers (Tabachnick & Fidell, 2012). 

Each combination was examined using Mahalanobis distance, and no cases were found with an 

outlying score with a p value of less than .001 (Tabachnick & Fidell, 2012).  

5) Multivariate Normality. The distribution of perceived playfulness in the high-

competitiveness group and intrapersonal-competition condition appeared to be skewed based on 

a ± 1.0 cutoff, but the Shapiro-Wilk test found the distribution to be a non-significant departure 

from normality of p = .32. This value is higher than the α = .001, which is recommended for a 

small to moderate sample size (< 50) (Tabachnick & Fidell, 2012). Furthermore, the distribution 

of performance in the high-competitiveness group and no-competition condition was also shown 

to be a non-significant departure from normality of p = .09. Finally, the high-competitiveness 

group’s distribution of performance and intrapersonal-competition condition was shown to be a 

non-significant departure from normality of p = .11. Therefore, no transformations were made.  

6) Linearity. An inspection of the scatter plots’ matrix found no apparent curvilinear 

relation in the data. 
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7) No Multicollinearity. The examination of multicollinearity between the independent 

variables found no correlation greater than .90, which indicates a high correlation. 

8) Homogeneity of the Variance-Covariance Matrices. Homogeneity of variance-

covariance matrices was not tested because each group had equal sample sizes (Tabachnick & 

Fidell, 2012). 

Two-Way Mixed MANOVA. The interaction of competitiveness group and competition 

condition, F(2, 33) = 0.52, p = .59, 𝜂𝑝
2  = .03, was not significant.  

Discussion 

Study 2 focused on whether general congruency predicts perceived playfulness (RQ1a) 

and performance (RQ1b) between intrapersonal competitiveness and intrapersonal competition 

in gamification. Specifically, it was hypothesized that perceived playfulness (H1a) and 

performance (H1b) would be higher when there is a fit between intrapersonal competitiveness 

and intrapersonal competition and lower when there is a misfit. Compared to those low in 

intrapersonal competitiveness, participants high in intrapersonal competitiveness—as assessed 

via a self-report measure—should perform better and enjoy the game more when game elements 

highlighted intrapersonal competition.  

Study 2 found no support for H1a or H1b; therefore, general congruency did not predict 

perceived playfulness and performance. Contrary to each hypothesis, there was no interaction 

between intrapersonal competitiveness and intrapersonal competition. These findings are not 

consistent with the person–situation fit literature. For example, Schrock (2016) found that 

salespeople with high-intrapersonal competitiveness had more considerable performance gains in 

intrapersonal competition than their counterparts. Schrock also used the person–situation fit 

paradigm with competitiveness as the personality trait and competition as the environment type. 
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However, the study explored intrapersonal and interpersonal competitiveness in intrapersonal 

and interpersonal competition. The current study makes comparisons with a no-intrapersonal-

competition condition. Thus, it is impossible to infer how intrapersonal competitiveness in the 

Schrock study is related to the absence of competition. To the best of the researcher’s 

knowledge, Study 2 is one of the first empirical experiments to examine intrapersonal 

competitiveness and intrapersonal competition.  

Study 2 failed to show that general congruency predicts perceived playfulness and 

performance in intrapersonal competitiveness and intrapersonal competition; however, that may 

be due to the limitations of the study discussed in General Discussion. 

Study 3–Interpersonal Competitiveness and Interpersonal Competition 

The purpose of Study 3 was to test hypothesis 2 by examining general congruency’s 

ability to predict low- and high-interpersonal-competitive participants’ perceived playfulness and 

performance in interpersonal-competition and no-competition environments. Hypothesis 2 

asserts that general congruency will predict a) perceived playfulness and b) performance such 

that each will be higher when there is a fit between interpersonal competitiveness and 

interpersonal competition and lower when there is a misfit. Study 3 used the same visual search 

task from Study 2 with adaptations for the current study’s purpose. Study 3 also contained two 

conditions of the VST: interpersonal competition and no competition. The interpersonal 

competition contained an interpersonal leaderboard, among other game elements, and no-

competition condition contained an absence of an interpersonal leaderboard and most game 

elements. 
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Method 

Sample Size and Power. Study 3 used the same power analysis as Study 2.  

Participants. The lower and upper qualities established in Study 1 for the INTERCQ 

were used to identify which of the screening-survey respondents met the inclusion criteria for 

Study 3. Using their scores on the INTERCQ, each screening-survey respondent was classified 

as falling into the (a) lower quartile, (b) upper quartile, or (c) other. Note that respondents were 

also classified based on their scores on the INTRACQ (Study 2). Respondents who fell into the 

lower or upper quartile for the INTERCQ and also fell into either the lower or upper quartile on 

the INTRACQ were evaluated further using the same algorithm used in Study 2 to determine the 

appropriate study to be recruited for. Using this procedure, 36 participants were recruited for 

Study 3; 18 were low on interpersonal competitiveness, and 18 were high on interpersonal 

competitiveness.  

Low-Interpersonal-Competitiveness Group. Eighteen participants (3 males, 14 females, 

1 rather not say; M = 24.11 years, SD = 7.12) were recruited from Wichita State University via 

the screening survey. Two participants were drawn from the original sample of 214 respondents 

used to determine the quartile cutoffs; the 16 remaining participants were drawn from those who 

responded to the screening survey between May 2019–October 2020. The participants were 

undergraduate students enrolled in psychology courses, aged 18 years or older, who spoke 

English as their first language, and reported normal color vision. Participants volunteered for the 

study through Sona Systems, the university’s participant pool system, in exchange for course 

credit.   

High-Interpersonal-Competitiveness Group. Eighteen participants (8 males, 10 females; 

M = 20.94 years, SD = 4.35) were recruited from Wichita State University via the screening 
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survey. One participant was drawn from the original 214 respondents used to determine the 

quartile cutoffs; the 17 remaining participants were drawn from those who responded to the 

screening survey between May 2019–October 2020. The participants were undergraduate 

students enrolled in psychology courses, aged 18 years or older, who spoke English as their first 

language, and reported normal color vision. Participants volunteered for the study through Sona 

Systems, the university’s participant pool system, in exchange for course credit.  

Design. The design followed a mixed-factorial design where competition condition 

(interpersonal competition and no competition) was the within-subjects factor, and interpersonal 

competitiveness rating (low and high) was the between-subjects factor (see Figure 16). The 

independent variables were competitiveness group and competition condition. The dependent 

variables were perceived playfulness and performance. 

Figure 16 

Study 3 Design

 

Apparatus. Study 3 used the same apparatus as Study 2. 

Materials.  

Demographic Questionnaire. Study 3 used the same demographic questionnaire as Study 

2. 
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Interpersonal Competitiveness Questionnaire (INTERCQ). The INTERCQ is a self-

report measure of interpersonal competitiveness. Refer to Study 1 for more information. 

Visual Search Task. Study 3 used the same visual search task as Study 2.  

Manipulation Check. Study 3 used a manipulation check similar to Study 2 to verify that 

the manipulation worked (see Appendix I). In other words, does the interpersonal-competition 

condition instill interpersonal competition more so than the no-competition condition? The 

manipulation check consisted of a single statement assessing their awareness of interpersonal 

competition in each condition. The statement asked participants to “Indicate the extent to which 

you were competing with others by marking an X below” on a numerical rating scale of 1 (not at 

all) to 5 (extremely). 

Perceived Playfulness Questionnaire (PPQ). Study 3 used the same questionnaire as 

Study 2 (see Appendix I) 

Procedure. The study followed the same procedure as Study 2 with two changes. The 

first was the round summary display (RSD), and the second was the post-experiment debriefing. 

In Study 3, the RSD was designed to encourage interpersonal competition. After completing the 

two practice rounds, participants began the test phase of the visual search task (VST). The first 

block of the VST test phase was either interpersonal-competition or no-competition condition. 

The conditions’ order was counterbalanced using the same method described in Study 2 (see 

Appendix G).  

The RSD design in the no-competition condition remained the same as Study 2; the 

interpersonal-competition condition contained an interpersonal leaderboard. Figure 17 shows an 

example of the leaderboard during the first round in the interpersonal-competition condition. The 

current player is highlighted with cyan at position seven while the nine simulated players occupy 
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the other positions. Aside from the actual score that the current participant obtained for the 

current round, the rest of the leaderboard information, such as the current player’s ranking 

position and the competitors’ ranking position and score, was pre-determined. In short, the first 

manipulation was the position of the current player. Second, each competitors’ initials were 

chosen randomly. Third, each competitor’s score was determined based on the current player’s 

score, then sorted in descending order. Each manipulation is detailed below.  

Figure 17 

Example of the Interpersonal Leaderboard in Round One

 

The first manipulation was the ranking positions of the current player in each round. The 

ranking position began at position nine for the first round. In subsequent rounds, the ranking 

position was gradually progressed towards position one to simulate improvement over time, as 

seen in Table 3. Bowey et al. (2015) found that manipulating the leaderboard in such a way 

induced the perception of success and increased players’ intrinsic motivation. A slight jitter of 

ranking positions was implemented to hide the manipulation from participants. The second 

manipulation was the initials of each of the competitors. Seven initials were randomly chosen 
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from an array containing 20 initials. If the initials of the participant matched a competitor’s 

initials, then another initial was chosen. 

Table 3 

Ranking Positions by Rounds

Round Ranking Position 

1 9 

2 10 

3 7 

4 5 

5 6 

6 4 

7 2 

8 1 

 

The third manipulation was the simulated competitors’ scores, which were calculated 

using a method adapted from Orji (2014). Table 4 describes the steps of the third manipulation. 

This method was chosen because it uses the current player’s score to determine the simulated 

competitors’ scores, thus ensuring that the simulated scores were not unrealistically low or high.  

In Orji’s (2014) study, the current player’s score on the leaderboard rarely surpassed 

1,000. Whereas, in Study 3, the current player’s score on the leaderboard often surpassed 

100,000. Thus, Orji’s (2014) method for determining competitors’ ranking scores was adapted to 

account for this difference in magnitude of scores. The adaption multiplied the offset by 100 to 

provide a more considerable disparity between scores. 
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Table 4 

Algorithm for Determining the Competitors’ Ranking Scores

Steps Description Algorithm (if necessary) 

1 Obtain the current player’s score (CPS) - 

2 Obtain the current player’s rank (CPR) - 

3 
Calculate a ratio of score differences (RSD) 

based on the current player’s information 
RSD = CPS/CPR 

4 
Calculate scores of competitors at a higher rank 

than the current player  
CPS + RSD − (random # ≤ US) + (Offset1 × 100) 

5 
Calculate scores of competitors at a lower rank 

than the current player 
CPS − RSD + (random # ≤ US) − (Offset1 × 100) 

6 Sort competitors scores in descending order ‐ 

 
Note. 1 The offset represents the ranking position of a particular competitor relative to the real player. For instance, 

the offset of a competitor with the next lower or higher rank to the current player’s position is 1. 

Alternative methods for calculating the simulated competitors’ scores were considered. 

One alternative was to base the simulated competitors’ scores on real competitors by piloting 

participants and using their high scores in the actual study. Players in the study would compare 

their position and score to those of the piloted participants. Although this method provides a 

reliable indicator of a player’s performance relative to their peers, the pilot participants’ 

performance may not match actual participants. Individual players vary in gaming ability. This 

method may either motivate or demotivate some players because they may find it too easy or too 

hard to climb the leaderboard. For example, the worst players will almost always place at lower 

ranks. This alternative, then, had the potential to affect low- and high-performing players in 

different ways—and was therefore discarded.  

A second alternative was to use a synthetic leaderboard where the current player’s rank 

position is chosen randomly on each round. The advantage of using this method is that players 
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can continually place at the higher ranks regardless of their gaming capability. On the other 

hand, players also have an equal likelihood of placing at lower ranks. Therefore, this 

manipulation may become evident to some players. A third alternative was to generate the 

simulated competitors’ scores using a random number generator. This method would provide a 

large variability in scores, which might motivate—or demotivate—the current player depending 

on the disparity between their score and the simulated competitors’ scores. This manipulation 

may also be apparent to players.  

After the eighth round, participants completed a paper version of the manipulation check 

and the perceived playfulness questionnaire. Afterward, they repeated the same set of procedures 

for the second condition. The performance was calculated with the same method used in Study 2. 

The entire session took approximately 60 minutes to complete. 

Results 

The results begin with the dataset’s descriptive statistics, including mean, standard 

deviation, skewness, and kurtosis. Next are the findings of the manipulation check and order 

effect analysis. Assumptions for the primary MANOVA analysis are presented next, followed by 

the MANOVA and follow-up analyses, if necessary. 

Preliminary Examination of the Data. A preliminary examination of the data shown in 

Table 5 indicated that the high-interpersonal-competitiveness group exhibited higher perceived 

playfulness and performed better than the low-interpersonal-competitiveness group. The one 

exception was the performance in the interpersonal-competition condition where low- 

competitive participants performed better on average than high-competitive participants. 

Skewness and kurtosis are discussed later when testing assumptions. 
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Table 5 

Descriptive Statistics: Mean, Standard Deviations, Skew, and Kurtosis

Dependent 

Variables 

Competition 

Condition 

Competitiveness 

Group 

M SD Skewness Kurtosis 

Perceived     

Playfulness 

No Competition Low 18.61 7.37 0.03 −0.33 

High 23.72 6.94 −0.66 0.54 

Interpersonal 

Competition 

Low 23.39 8.15 −1.17 0.55 

High 28.00 4.45 −0.33 0.18 

Performance No Competition Low 1,733.33 26,671.08 −0.47 0.20 

High 20,714.33 22,092.31 0.27 −0.19 

Interpersonal 

Competition 

Low 31,408.11 27,987.09 0.07 −0.80 

High 13,786.67 22,153.44 0.26 0.20 

 

Manipulation Check. A Wilcoxon signed-rank test indicated that participants reported a 

significantly higher level of perceived interpersonal competition in the interpersonal-competition 

condition (M = 3.78, SD = 1.46) than the no-competition condition), (M = 2.58, SD = 1.52, Z = 

−3.11, p = .002. Based on this result, the competition manipulation had the intended effect.  

Order Effect. Recall that each participant completed two versions of the task: the 

interpersonal-competition condition and the no-competition condition. The order in which 

participants completed the two conditions was counterbalanced within each competitiveness 

group. There was no main effect of condition order, F(2, 32) = .828, p = .446, 𝜂𝑝
2  = .049.  

Debriefing. The debriefing found that nine participants suspected the leaderboard to be 

fake. Due to the unequal sample size, a Welch two-sample t test was used for each dependent 
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variable’s competition condition. It showed that there were no differences in perceived 

playfulness t(10.94) = 0.36, p = .56 and performance t(13.51) = 0.01, p = .92. 

MANOVA Assumptions. Before the MANOVA analysis, the data were examined for 

violations of eight assumptions:  

1) Two or More Interval or Ratio Dependent Variables. The dependent variables of 

perceived playfulness and performance were interval variables, which does not violate the first 

assumption. 

2) Independent Variables Contain Two or More Categorical Groups. The independent 

variables of competitiveness group and competition condition were categorical, and each 

contained two levels, affirming the second assumption. 

3) Adequate Sample Size. Lund Research Inc (2020) suggested having more cases in 

each related group than dependent variables. The current study contains an adequate number of 

participants to obtain 80% power as determined through a power analysis, satisfying the third 

assumption. 

4) No Univariate or Multivariate Outliers. There were no z scores in excess of ±3.29 (p 

< .001, two-tailed test), which are considered univariate outliers (Tabachnick & Fidell, 2012). 

Each combination was examined using Mahalanobis distance, and no cases were found with an 

outlying score with a p value of less than .001 (Tabachnick & Fidell, 2012).  

5) Multivariate Normality. The distribution of perceived playfulness in the interpersonal-

competition condition and low-competitiveness group appeared to be skewed based on a ± 1.0 

cutoff, but the Shapiro-Wilk test found the distribution non-significant departure from normality 

of p = .009. This value is higher than the α = .001, which is recommended for a small to 
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moderate sample size (< 50) (Tabachnick & Fidell, 2012). Therefore, no transformations were 

made.  

6) Linearity. An inspection of the scatter plots’ matrix found no apparent curvilinear 

relation in the data. 

7) No Multicollinearity. The examination of multicollinearity between the independent 

variables found no correlation greater than .90, which indicates a high correlation. 

(8) Homogeneity of the Variance-Covariance Matrices. Homogeneity of variance-

covariance matrices was not tested because each group had equal sample sizes (Tabachnick & 

Fidell, 2012). 

Two-Way Mixed MANOVA. A two-way mixed MANOVA found a significant 

interaction between competitiveness group and competition condition, F(2, 33) = 4.84, p = .014, 

𝜂𝑝
2 = .23, a large effect size. Follow-up univariate ANOVAs found the interaction was significant 

for performance, F(1, 34) = 9.89, p = .003, 𝜂𝑝
2 = .23, a large effect size, but not for perceived 

playfulness, F(1, 34) = 1.70, p = .201, 𝜂𝑝
2 = .05, a small effect size. A series of post hoc 

independent-samples and paired-samples t tests were run to further explore the effect of 

competitiveness group and competition condition on performance. The independent-samples t 

tests allowed between-subjects comparison and paired-samples t tests allowed within-subjects 

comparison. Independent-samples t tests found high-competitive participants (M = 20,714.33, SD 

= 22,092.31) performed significantly better than low-competitive participants (M = 1,733.33, SD 

= 26,671.09) in the no-competition condition; t(34) = −2.33, p = .026, 𝑑 = −0.78, a large effect 

size (see Figure 18). Conversely, the final independent-samples t test found that low-competitive 

participants (M = 31,408.11, SD = 27,987.09) performed significantly better than high-
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competitively participants (M = 13,786.67, SD =22,153.43) in the interpersonal-competition 

condition; t(34) = 2.10, p = .044, 𝑑 = 0.70, a medium to large effect size. 

Figure 18 

Performance: Competitiveness Group by Competition Condition
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Note. Error bars represent 95% CI. 

Paired-samples t tests conducted for each competitiveness group found that the low-

competitiveness group performed significantly better in the interpersonal-competition condition 

(M = 31,408.11, SD = 27,987.09) than the no-competition condition (M = 1,733.33, SD = 

26,671.09); t(17) = 3.21, p = .005, 𝑑 = 1.09, a large effect size (see Figure 19). No significant 

differences in the high-competitiveness group was found, t(17) = −98.00, p = .340, 𝑑 = −0.31, a 

small to medium effect size.  
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Figure 19 

Performance: Low-Competitiveness Group by Competition Condition 
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Note. Error bars represent 95% CI. 

Discussion 

Study 3 was similar to Study 2 but focused on interpersonal (cf. intrapersonal) 

competitiveness and competition. The research questions for Study 3 asked whether general 

congruency predicts (RQ2a) perceived playfulness and (RQ2b) performance between 

interpersonal competitiveness and interpersonal competition in gamification. Study 3 

hypothesized that (H2a) perceived playfulness and (H2b) performance would be higher when 

there is a fit between interpersonal competitiveness and interpersonal competition and lower 

when there is a misfit.  

Study 3 also found no support for H2a or H2b; therefore, general congruency did not 

predict perceived playfulness and performance. This finding is both consistent and inconsistent 

with previous research. It supports a study by Peng and Crouse (2013), which showed that 

interpersonal competitiveness was not a significant covariate for enjoyment across two 

conditions (single player and competition in separate spaces) in an exergame environment. 
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Similarly, Shaw, Buckley, et al. (2016) showed no significant differences between interpersonal 

competitiveness in two conditions (no competition and interpersonal competition) in an 

exergame environment. 

In contrast, Song et al. (2010a), Song et al. (2010b), and Song et al. (2013) found that fit 

of interpersonal-competitiveness group and interpersonal-competition condition in an exergame 

environment resulted in more enjoyment than a misfit. These research studies employed a similar 

design to Study 3 such that it was a 2 (interpersonal-competitiveness group: low vs. high) × 2 

(competition condition: interpersonal competition vs. no competition). Like Study 3, the 

interpersonal-competition condition contained a leaderboard, whereas the no-competition 

condition did not. However, during both conditions, participants tracked their performance in 

each condition through a counter on the screen. The only distinction (besides the framing of 

contest) was the leaderboard’s addition in the interpersonal-competition condition. Similar to 

Study 2, Study 3 found that the interpersonal-competition condition was rated significantly 

higher on perceived playfulness than the no-competition condition collectively, across all 

participants, regardless of competitiveness group. This finding is also further substantiated by the 

large effect size. These findings are further discussed in Chapter 4, as they also pertain to Study 

2.  

Contrary to the predicted relationship between participants’ interpersonal competitiveness 

and the extent to which interpersonal competition was present within the game, the results show 

an opposite relationship in performance. Low-competitive participants performed better than 

high-competitive participants in the interpersonal-competition condition, and high-competitive 

participants performed better than low-competitive participants in the no-competition condition. 

Furthermore, low-competitive participants actually performed better in the interpersonal-
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competition condition than no competition. A possible explanation is that competitiveness 

groups may have perceived the interpersonal leaderboards differently. A low-competitive 

participant reported that they paid no attention to other players on the leaderboard and only used 

the leaderboard to gauge their own progression. Based on the post-task debrief, some participants 

suspected the leaderboard was fake. One participant reported that they realized the leaderboard 

was not real because they kept progressing towards a better ranking, even though they performed 

poorly. Some participants also noticed that the disparity of scores between rounds was not 

consistent. For example, one participant noticed that when they performed poorly, the other 

players displayed on the leaderboard also performed poorly. However, this did not affect how 

they rated the perceived playfulness and performance of the competition condition. Further 

clarification and additional explanations are provided in Chapter 4. 

Careful interpretation of the results should be taken due to several threats to the validity 

of the study. Although the manipulation check was revealed that the competition manipulation 

had the intended effect, participants suspected the leaderboard to be fake, which reduced the 

study’s internal validity. Other limitations are addressed in Chapter 4. 
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CHAPTER 4 

GENERAL DISCUSSION  

The project’s objective was to determine whether general congruency predicts the 

relationship between competitiveness and competition in terms of the perception of playfulness 

and performance in a gamified visual search task. Specifically, whether intrapersonal and 

interpersonal competitiveness are related to the corresponding competitive setting.  

Study 1 used an extreme groups approach to identify low- and high-competitive individuals 

based on their intrapersonal and interpersonal competitiveness ratings. Study 2 examined general 

congruency between intrapersonal competitiveness and competition. Lastly, Study 3 explored 

general congruency between interpersonal competitiveness and competition. Studies 2 and 3 

found that general congruency failed to predict perceived playfulness and performance. 

However, the project revealed findings that inform the future design of gamification 

implementations.  

Perceived Playfulness  

Study 3 is consistent with the findings of Peng and Crouse (2013) and Shaw, Buckley, et 

al. (2016), but inconsistent with the findings of Song et al. (2010a) and Song et al. (2013). A 

possible explanation for both studies’ findings is that the absence of performance information in 

the no-competition condition may have blocked goal-setting and hindered perceived playfulness 

(Locke, 1968). Locke and Bryan (1968) found that knowledge of score only facilitates 

performance through its effects on goal setting. Through an earlier study, Locke and Bryan 

(1966) used a complex computation task to determine that knowledge of score does not affect 

performance. They determined in later studies that it is not merely whether knowledge of score is 

given or not, but the goals set in response to it (Locke, 1967; Locke & Bryan, 1968, 1969). 
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Moreover, Lock and colleagues asserted that the knowledge of score must be given in such a 

form that it can be used to set goals or to compare progress to a standard to affect motivation 

(Locke, 1968). It is not unreasonable to suggest that these findings would also relate to perceived 

playfulness.  

Hamari (2015) suggested that removing gamification may have detrimental effects on 

those users who are still engaged in gamification. The no-competition condition was designed 

with the absence of most feedback, except for whether the response was correct or incorrect, to 

provide a clear contrast to the competition condition. However, it may have inadvertently 

provided a demotivating environment, compared to the treatment condition. Future research 

should explore whether adding a point system or other game elements to the no-competition 

condition would mitigate the issues found in the current project. 

Performance 

Surprisingly, Study 3 found an interesting relationship for performance. Contrary to the 

hypotheses, low-interpersonal-competitive participants performed better than high-interpersonal-

competitive participants in the interpersonal-competition condition, and high-interpersonal-

competitive participants performed better than low-interpersonal-competitive participants in the 

no-competition condition. Also—and surprisingly—low-competitive participants performed 

better in the competition condition than in the no-competition condition. These findings are the 

first of their kind and contradict findings by Landers et al. (2018), Peng and Crouse (2013), and 

Shaw, Buckley, et al. (2016). As previously mentioned, this finding may be due to an unforeseen 

response to the synthetic leaderboard. This phenomenon may be explained by considering each 

competitiveness group’s reaction to the: 1) absence of performance information in the no-

competition condition and 2) synthetic leaderboard in the interpersonal-competition condition.  



 

70 

 

Performance information in the interpersonal-competition condition may have afforded goal 

setting (see goal-setting in the previous section), explaining why low-competitive participants 

performed better in the competition condition.  

However, it does not explain why high-competitive participants performed better in the 

no-competition condition. One possible explanation is that each competitiveness group may 

perceive leaderboards differently. One participant in the low-competitiveness group reported that 

they felt they could disregard other players on the leaderboard and only used the leaderboard to 

gauge their ranking progression compared to their previous rounds. Interpersonal leaderboards 

allow players to gauge their performance by comparing it to that of other players. However, this 

lends credence that low-competitive people may perceive and use interpersonal leaderboard 

differently than high-competitive people. The leaderboard may have demotivated high-

competitive participants and hindered their performance more so than if it were absent (i.e., as in 

the no-competition condition), causing them to abandon previously set goals based on the 

leaderboard.  

On the other hand, it may not have affected low-competitive participants as they should 

be less concerned about competing with others. Additionally, the interpersonal-competition 

condition allows low-competitive participants to foster goal setting compared to the no-

competition condition. The large effect sizes observed for the interaction further supports this 

interpretation. Future research might benefit from eliciting participants’ strategies to understand 

further how each competitiveness group perceives and uses leaderboards. This could be 

accomplished through a post-task questionnaire or interview or via think-aloud protocols.  
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Limitations and Future Direction 

The findings from Studies 2 and 3 should be interpreted cautiously due to the sampling, 

experimental design, and procedure limitations. Participants were disproportionally females 

(Studies 2 and 3 were 69% and 67% females, respectively), making it difficult to draw accurate 

conclusions about males’ competitiveness and competition under similar conditions. This 

limitation is relevant because gamification research has shown gender differences in 

competitiveness and competition (Kickmeier-Rust et al., 2014; McDaniel et al., 2012; Pedro et 

al., 2015). Caution should be taken when interpreting the data. For example, a descriptive 

analysis shows that male participants performed better than female participants in the no-

competition condition in Studies 2 and 3. In contrast, female participants performed better in the 

competition condition. These findings are inconsistent with a study by Pedro et al. (2015) that 

found that game mechanics improved performance for males, but reduced performance for 

females. This study by Pedro et al. contained 44% female participants. 

Furthermore, the descriptive analysis also found little gender differences in perceived 

playfulness. This is inconsistent with a Koivisto and Hamari (2014) study that showed females 

perceive gamification as more playful. This study by Koivisto and Hamari had 50% female 

participants. Future research should aim to account for these differences. 

The method of assessing competitiveness was a limitation of the current project. In 

Studies 2 and 3, participants first completed the competitiveness questionnaires assessing their 

perception of their competitiveness, and then rated their perception of playfulness after each 

condition. Perceived competitiveness was assessed as a personality trait, whereas perceived 

playfulness was assessed as a state. In other words, perceived competitiveness was assessed 

generally and acontextually, whereas perceived playfulness was assessed after participants 
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completed each experimental condition. It would be more appropriate to assess their perception 

of their competitiveness after each condition because they would then assess their 

competitiveness state based on the same experience. One low-interpersonally-competitive 

participant supported this explanation by reporting that they became interpersonally competitive 

when placed in the interpersonal competition condition. People may not always be conscious 

about how they will behave when placed in a competitive situation (Codish et al., 2014; Codish 

& Ravid, 2017; Nunes et al., 2014; Owens, 2017). Competitiveness may become activated when 

placed in a competitive situation.   

The method used to define competitiveness group membership may have been another 

limitation of the current project. The current project used an extreme-groups design to determine 

this. This method is known to increase tests’ power by recruiting people from extreme ends of 

the distribution (Feldt, 1961). However, for both competitiveness measures, the range that 

defined low- and high- competitive individuals varied significantly. For the INTRACQ, the low-

competitiveness group ranged from 6–25, and the high-competitiveness group ranged from 32–

35. This trend was also found for the INTERCQ. Due to the vast differences in range, the 

variability between groups was different. The basis of the extreme-groups design is to make 

comparisons between distinct groups. However, the low-competitiveness group may have 

included individuals—at the upper end of the range—who were not truly low in competitiveness. 

This may have reduced the differences between the two groups, to the extent that they did not 

represent extremes. Also, the extreme-groups design artificially categorizes continuous variables. 

Research has found that the benefits of artificial categorization (e.g., simplifying interpretations 

of the continuous variables and the presentation of results) were not worth the cost in accuracy of 

the estimated relations and produce falsely significant results (Cohen, 1983; MacCallum et al., 
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2002; Maxwell & Delaney, 1993; Vargha et al., 1996). Unequal variability between groups and 

inaccuracy of estimated relations may be mitigated by avoiding artificial categorization. An 

alternative method is to measure competitiveness immediately after the completion of the 

treatment condition (i.e., the competition condition). This may be done subjectively via 

competitiveness questionnaire or objectively by examining ranking positions on the leaderboard 

(see Jia et al., 2017). This should then be followed with an analysis involving correlations and 

regression to avoid issues inherent with artificial categorization.  

A limitation in the experimental design was the no-competition condition across both 

studies. The design intended to provide a stark contrast between the no-competition 

(correct/incorrect) and competition condition (correct/incorrect, points, reward, streak, 

leaderboard). As mentioned previously, the absence of additional performance information may 

have prevented participants from setting goals. Future research should explore the addition of 

performance information in the no-competition condition. Also, collecting strategy information 

may provide a comprehensive understanding of the perception of game elements.  

The interpersonal leaderboard was another limitation in the experimental design. The 

algorithm used to calculate the simulated competitors’ scores, and the artificial progression of the 

current participant’s ranking from round 1 to round 8, was not realistic. Recall that Study 3 used 

an adaption of Orji’s (2014) method to determine competitors’ ranking scores to account for the 

difference in the magnitude of scores between studies. Future research should explicitly compare 

the various methods that were considered to determine whether a more appropriate method could 

be used. 

Another limitation of the experimental design is the method of measuring performance. 

The method consisted of subtracting the last block score from the first block score. For example, 
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a performance improvement would result in a positive score. Conversely, a negative score would 

indicate a worsening in performance. However, this method assumes that performance is linear, 

which this project has shown, is not the case. This method does not take into account that bad 

rounds (i.e., low-scoring rounds) sometimes occur. If a participant’s final (i.e., eighth) round was 

a bad round, their performance score will be artificially depressed and not representative of their 

true performance. Therefore, future research should consider alternative ways to measure 

performance.  

Conclusion 

This project empirically evaluated whether general congruency between competitiveness 

and competition predicts perceived playfulness and performance through three studies. Study 1 

employed validated intrapersonal and interpersonal-competitiveness measures to identify eligible 

participants for Studies 2 and 3, respectively. Study 2 evaluated this relationship in intrapersonal 

competitiveness and competition, whereas Study 3 explored interpersonal competitiveness and 

competition. Contrary to hypotheses developed from the principle of general congruency, 

perceived playfulness and performance were not higher when participants’ competitiveness was 

matched with competition condition. This finding contrasts with previous findings that found a 

fit between the person and the situation should result in more enjoyment (Song et al., 2010a, 

2010b, 2013) and better performance (Schrock, 2016). Along the same vein, Studies 2 and 3 

found that all participants rated the competition conditions as being more playful than the no-

competition conditions. However, this may be due to limitations of the experimental design of 

the study. 

Surprisingly, Study 3 found the opposite of an expected interaction. High-interpersonal-

competitive participants outperformed low-interpersonal-competitive participants in the no-
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competition condition, and low-interpersonal competitive participants outperformed high-

interpersonal competitive participants in the interpersonal-competition condition. Additionally, 

the performance of low-interpersonal-competitive participants was better in the interpersonal-

competition condition than the no-competition condition. These strange interactions may be due 

to limitations of the experimental design of the study. 

Few empirical studies have explored how congruency of trait competitiveness and 

competitive setting may impact gamification outcomes. The extant literature on this relationship 

is sparse and somewhat mixed. For example, some empirical studies found that congruency 

between trait competitiveness and competitive setting can reliably predict outcomes such as 

enjoyment (Song et al., 2010a, 2013), mood (Song et al., 2010a, 2013), and effort (Anderson-

Hanley et al., 2011). In contrast, other studies found no relationship between trait 

competitiveness and enjoyment (Peng & Crouse, 2013; Shaw, Buckley, et al., 2016), calories 

expended (Shaw, Buckley, et al., 2016), or physical exertion (Peng & Crouse, 2013).  

The overall understanding of competitiveness and competition in gamification is further 

fragmented because competitiveness and competition are generally conceptualized as 

unidimensional constructs that emphasize other people. However, some researchers have 

recognized that the disposition to compete with oneself is a real-life phenomenon (Locke, 1968; 

Ruben, 1981; Schrock, 2016). The only empirical investigations in this area are the experimental 

work of Rudow and Hautaluoma (1975), Schrock (2016), and Shaw, Buckley, et al. (2016). 

Rudow and Hautaluoma (1975) found that participants committed fewer arithmetic and coding 

errors when competing with themselves than competing with others. However, the study did not 

measure trait competitiveness. Schrock (2016) showed that salespeople with high-intrapersonal 

competitiveness had the largest performance gains in intrapersonal competition. However, the 
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study lacked a control condition, so it was impossible to infer how intrapersonal competitiveness 

was related to the absence of intrapersonal or interpersonal competition. Shaw, Buckley, et al. 

(2016) performed a study with a control condition with no intrapersonal or interpersonal 

competition influences. They found that the intrapersonal-competition condition was more 

enjoyable than the control condition. However, the study did not measure intrapersonal 

competitiveness.  

This project is one of the first to cover several aspects still underexplored in current 

gamification research (Hamari et al., 2014; Mekler et al., 2017). There are several ways that the 

current project helps fill this substantial gap in the literature. First, this project introduced a novel 

approach by evaluating competitiveness in two vastly different environments: 1) A competition 

condition designed with game elements to match corresponding competitiveness and 2) a no-

competition condition with most game elements removed. This approach contrasts with existing 

studies that compare competition with other types of competition (e.g., intrapersonal- and 

interpersonal-competition) (Schrock, 2016) or collaboration (Novak, Nagle, Keller, et al., 2014; 

Novak, Nagle, & Riener, 2014; Shaw, Buckley, et al., 2016). However, the absence of specific 

performance information in the current project’s no-competition condition may have been 

detrimental to low-competitive participants. 

Second, this project explores a novel comparison of intrapersonal competitiveness and 

competition in Study 2. Extant gamification literature in this area has traditionally examined 

interpersonal competitiveness and competition (Song et al., 2010a, 2010b, 2013). Third, this 

project evaluated competitiveness and competition in visual search compared to exercise 

(Anderson-Hanley et al., 2011; Peng & Crouse, 2013; Song et al., 2010a) and sales (Schrock, 

2016). Further understanding of how these relationships may differ across contexts will benefit 
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everyone. Future research replicating and extending research in this area should benefit from the 

nuances provided in this project to explore alternative pragmatic approaches that address the 

current project’s limitations. Shedding light on these relationships may explain the different 

results seen in similar gamification implementation. Knowing these relationships can help 

practitioners design appropriate solutions to maximize the benefits of gamification. 

The current project was motivated by the interest to know whether general congruency 

between competition and competitiveness predicts perceived playfulness and performance. The 

main practical takeaway is that distinct competitiveness groups exist and are affected differently 

by competition. Further understanding of how these distinct groups respond to current 

implementations of competitive gamification will provide insight on future design of competition 

in gamification by properly aligning competitiveness with competition—therefore tailoring 

gamification at an individual level—thus attracting a larger audience.  
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APPENDIX A 

Intrapersonal Competitiveness Questionnaire 

For each of the following statements, please indicate your degree of agreement: 

Achieving a new personal record (personal best) is something that is important to me. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

I try hard to surpass my own best prior performance. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

A large part of my enjoyment comes from improving on my past performance. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

I always try to achieve new personal records (personal bests) for myself. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

I always strive to surpass my prior accomplishments. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 
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APPENDIX B 

Interpersonal Competitiveness Questionnaire 

For each of the following statements, please indicate your degree of agreement: 

I enjoy working in situations involving competition with others. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

It is important to me to perform better than others on a task. 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

I feel that winning is important in both work and games. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

I try harder when I’m in competition with other people. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

 

It annoys me when other people perform better than I do. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 
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APPENDIX C 

Power Analysis 
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APPENDIX D 

Auditory Stimuli 

Feedback 

Type 

Event Name Duration 

(ms) 

Source 

Initial 
Correct 

Response 
Fisher Price5.wav 300 

www.freesound.org/people

/tombola/sounds/49219/ 

Initial 
Incorrect 

Response 
Fisher Price25.wav 300 

www.freesound.org/people

/tombola/sounds/49209/ 

Follow‐up 
Low 

Reward 
Energy Whip 1.wav 900 

www.freesound.org/people

/Jovica/sounds/2327/ 

Follow‐up 
High 

Reward 
STAB 002 mastered 16‐bit.wav 900 

www.freesound.org/people

/ejfortin/sounds/49694/ 

Extended Streak btn107.wav 500 
www.freesound.org/people

/junggle/sounds/28917/ 
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APPENDIX E 

Study 2: Manipulation Check and Perceived Playfulness Questionnaire 

Block 1 

 

  

G
am

e 
1 

M
y
W

S
U

 I
D

 _
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

 

  In
d

ic
a

te
 t

h
e 

ex
te

n
t 

to
 w

h
ic

h
 y

o
u

 w
er

e 
co

m
p

et
in

g
 w

it
h

 y
o

u
rs

el
f 

b
y 

m
a

rk
in

g
 a

n
 X

 b
el

o
w

: 
 

N
o
t 

a
t 

a
ll

 
S

li
g
h

tl
y

 
S

o
m

e
w

h
a
t 

M
o
d

er
a
te

ly
 

E
x
tr

e
m

e
ly

 

 
 

 
 

 

  C
o

n
si

d
er

in
g

 t
h

e 
g

a
m

e 
yo

u
 ju

st
 p

la
ye

d
, p

le
a

se
 in

d
ic

a
te

 y
ou

r 
d

eg
re

e 
o

f 
a

g
re

em
en

t 
b

y 
m

a
rk

in
g 

a
n

 X
 in

 e
a

ch
 r

o
w

: 

  
S

tr
o
n

g
ly

 

d
is

a
g
r
e
e 

D
is

a
g
r
e
e 

S
o
m

e
w

h
a
t 

d
is

a
g
r
e
e 

N
e
it

h
e
r
 

a
g
r
ee

 o
r
 

d
is

a
g
r
e
e 

S
o
m

ew
h

a
t 

a
g
re

e
 

A
g
re

e
 

S
tr

o
n

g
ly

 

a
g
r
e
e 

W
h
e
n
 p

la
y
in

g
 t

h
is

 g
a
m

e
, 
I 

d
id

 n
o
t 

re
al

iz
e
 t

h
e 

p
a
ss

in
g
 t

im
e 

 
 

 
 

 
 

 

W
h
e
n
 p

la
y
in

g
 t

h
is

 g
a
m

e
, 
I 

w
as

 n
o
t 

aw
ar

e
 o

f 
an

y
 

o
th

e
r 

n
o
is

e 
b
e
si

d
e
s 

th
e 

so
u
n
d
 e

ff
e
ct

s 
fr

o
m

 m
y
 

h
e
ad

p
h
o
n
e
s 

 
 

 
 

 
 

 

P
la

y
in

g
 t

h
e
 g

am
e 

w
as

 e
n
jo

y
a
b
le

 t
o
 m

e
 

 
 

 
 

 
 

 

P
la

y
in

g
 t

h
e
 g

am
e 

w
as

 f
u
n
 t

o
 m

e 

 
 

 
 

 
 

 

P
la

y
in

g
 t

h
e
 g

am
e 

st
im

u
la

te
d
 m

y
 c

u
ri

o
si

ty
 

 
 

 
 

 
 

 

 



 

97 

 

APPENDIX E (continued) 

Study 2: Manipulation Check and Perceived Playfulness Questionnaire 

Block 2 
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APPENDIX F 

Instructions (Set 1) 

 

 

Page 1 
 

Welcome to an experiment by the Applied Cognition & Expertise Lab  
at Wichita State University. 

Please put headphones over your ears now.  
 
 

Press any key to continue 
Page 2 
 

In this experiment, you will play two games. 
After each game, you will complete a short survey. 

 
The entire experiment will last approximately 60 minutes. 

 
The following screens will provide instructions on how to play the game. 

 
Please contact the researcher if the instructions are unclear 

and you would like further clarification! 
 
 

Press any key to continue 
Page 3 

 
During the game, you will be shown a circular array of circles of different colors as shown below. 

In the center of each circle are lines of various orientations. 
 

Your task is to find the red OR green circle and identify the orientation of the line inside of that circle. 
 

The line in the red and green circles will ALWAYS be either horizontal or vertical. 
 
 

In the example shown below, you would locate the green circle and identify the line as horizontal. 
 

 
<Image of search display> 

 
 

Press any key to continue 
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APPENDIX F (CONTINUED) 

Instructions (Set 2) 

 

 

Page 4 
Remember that you are searching for red OR green circles. 

 
Therefore, the circles shown below are the only possible targets. 

 
 

<Image of possible targets> 
 
 

Press any key to continue 
Page 5 

 
During the game, you will be primarily be using two keys on the keyboard to respond. 

 
If you see a horizontal line, then respond using the A key. 

 
If you see a vertical line, then respond using the " key. 

 
 

<Image of response keys on keyboard> 
 

 
Press any key to continue 

Page 6a 
 

Below is an example of what the game display MAY look like. 
 

#1 is a reminder if you forget how to respond. 
 
 

<Image of game display> 
 

 
Press any key to continue 

Page 6b 
 

 #2 are your initials. 
 
 

<Image of game display> 
 

 
Press any key to continue 
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APPENDIX F (CONTINUED) 

Instructions (Set 3) 

 

 

Page 6c 
 

#3 is the current round you are playing and your overall performance for that round. 
 
 

During some portions of the game you will be rewarded points for your performance. 
 

Your overall round performance will be shown here. 
It will include your current score and streaks. 

 
The score is the number of points accumulated thus far. 
Streak is the current number of correct trials in a row. 

 
You may earn bonus points for getting a continuous streak. 

Be careful though! It will reset to zero if you miss one! 
 
 

<Image of game display> 
 

 
Press any key to continue 

Page 6d 
 

#4 is your performance for the current trial. 
 

As mentioned before, you will be rewarded for your performance during some portions of the game. 
 

Your performance for the current trial will be shown here. 
 

The first line indicates whether your response was correct or incorrect. 
 

The second line shows the number of points you were awarded for answering correctly. 
The faster and more accurate your responses, the more points you earn. 

 
The third and fourth line shows the bonus point multiplier. 

You may get this if you do particularly well on the trial. 
 
 

<Image of game display> 
 

 
Press any key to continue 
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APPENDIX F (CONTINUED) 

Instructions (Set 4) 

 

  

Page 7 
'We will first begin with some practice. 

 
 

Press any key to continue 
Page 8 

 
 

Please place the headphones over your ears now. 
 
 

        Also, place your left index finger on the A Key and place your right index finger on the " key. 
 

        Now press the space bar with your thumb when you are ready to begin 
 
 

Press any key to continue 
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APPENDIX G 

Sealed Envelope: Condition Order Counterbalancing List 

Low Competitiveness 

Block identifier Block size Sequence within block Participant # Treatment Competitiveness 

1 6 1 1 No Competition low 

1 6 2 2 Competition low 

1 6 3 3 Competition low 

1 6 4 4 Competition low 

1 6 5 5 No Competition low 

1 6 6 6 No Competition low 

2 2 1 7 No Competition low 

2 2 2 8 Competition low 

3 4 1 9 No Competition low 

3 4 2 10 Competition low 

3 4 3 11 No Competition low 

3 4 4 12 Competition low 

4 6 1 13 No Competition low 

4 6 2 14 Competition low 

4 6 3 15 No Competition low 

4 6 4 16 No Competition low 

4 6 5 17 Competition low 

4 6 6 18 Competition low 
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APPENDIX G (continued) 

Sealed Envelope: Condition Order Counterbalancing List: 

High Competitiveness 

Block identifier Block size Sequence within block Participant # Treatment Competitiveness 

8 2 1 1 No Competition high 

8 2 2 2 Competition high 

9 4 1 3 Competition high 

9 4 2 4 No Competition high 

9 4 3 5 No Competition high 

9 4 4 6 Competition high 

10 2 1 7 No Competition high 

10 2 2 8 Competition high 

11 6 1 9 No Competition high 

11 6 2 10 Competition high 

11 6 3 11 Competition high 

11 6 4 12 No Competition high 

11 6 5 13 Competition high 

11 6 6 14 No Competition high 

12 2 1 15 No Competition high 

12 2 2 16 Competition high 

13 4 1 17 Competition high 

13 4 2 18 No Competition high 
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APPENDIX H 

Sealed Envelope: Settings 
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APPENDIX I 

Study 3: Manipulation Check and Perceived Playfulness Questionnaire 

Block 1 
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APPENDIX I (continued) 

Study 3: Manipulation Check and Perceived Playfulness Questionnaire 

Block 2 
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