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ABSTRACT 

Gamification is a design approach that draws from game design in order to induce 

gameful experiences in different contexts, and has become a trending topic in the 

industry and academia in recent years. Increasing numbers of products and services 

are being designed to include some gameful elements with the goal of inducing 

experiences such as mastery, enjoyment, flow or relatedness, in addition to their core 

functions. The concept can be traced to a larger development of gamification in 

culture and society where games and game play have become a mainstream 

entertainment form and are increasingly permeating all aspects of our daily lives. 

This dissertation focuses on gamification, seen as an intentional design aspect of 

information systems, and the factors that influence the use of gamified systems. The 

dissertation examines the perceived benefits of gamification, and their relationship 

with intention to use gamification services based on empirical data gathered via 

surveys from the users of a gamification service. Furthermore, the dissertation 

reviews empirical research on gamification based on a systematically gathered body 

of literature and draws conclusions on the state of research on the topic. The 

theoretical background of the work is multidisciplinary drawing from the fields of 

information system science and game research. 

The main contributions of the dissertation relate to 1) the utilitarian, hedonic and 

social benefits of gamification and how these contribute to the use of gamification 

services, 2) the demographic differences in the relationships between benefits and 

use intentions, and 3) the findings from an overarching literature review on how and 

where gamification is implemented, how it is studied, and how the results are 

converging with regards to the effectiveness of gamification. 

The findings indicate that gamification systems are used for both their utility, as 

well as for hedonic reasons. Secondly, the findings indicate the significant role of the 

social benefits such as receiving recognition from the social community that 

influence the use of gamification. Thirdly, in regard to user attributes and factors, 

this work shows that demographic factors affect some of the perceived benefits of 

gamification, as well as presents empirical evidence of the so-called novelty effects 

of gamification. Fourthly, the dissertation presents the most comprehensive view of 

gamification literature to date. The current mapping indicates that research efforts 



have been rather focused, and several perspectives still lack attention. However, 

gamification research reports mainly positively oriented results from gamification 

experiments, thus providing support for continuing the research efforts on the 

potential of gamification. 



TIIVISTELMÄ 

Pelillistämisellä viitataan pelisuunnittelusta ammentavien suunnitteluratkaisuiden 

hyödyntämiseen eri konteksteissa tavoitteena pelillisten kokemusten tuottaminen. 

Kyseinen ilmiö on saanut viime vuosina runsaasti huomiota sekä yritysmaailmassa 

että akateemisen tutkimuksen piirissä. Tuotteiden ja palveluiden suunnittelussa 

hyödynnetään enenevässä määrin pelillisiä elementtejä tavoitteena tuottaa 

esimerkiksi hallinnan, onnistumisen, nautinnon, flown tai yhteenkuuluvuuden 

kokemuksia kyseisten tuotteiden ja palveluiden ydinfunktioiden ohella. 

Pelillistämisen käsite liittyy kiinteästi laajempaan kulttuuriseen ja yhteiskunnalliseen 

kehitykseen, jonka myötä pelit ja pelaaminen ovat nousseet keskeiseksi 

viihdemuodoksi ja ovat kasvavassa määrin läsnä kaikilla arkisen elämän alueilla. 

Tämä väitöstutkimus keskittyy pelillistämiseen tietojärjestelmien suunnittelun 

elementtinä sekä tekijöihin, jotka vaikuttavat ihmisten halukkuutteen käyttää 

pelillistettyjä palveluita. Väitöstutkimuksessa tarkastelen pelillistämisen koettuja 

hyötyjä ja niiden suhdetta pelillistettyjen palveluiden käyttöön kyselyillä kerätyn 

empiirisen aineiston pohjalta. Lisäksi analysoin empiiristä pelillistämistutkimusta 

laajan, systemaattisen kirjallisuuskatsauksen pohjalta. Väitöstutkimuksen 

teoreettinen tausta on monitieteinen hyödyntäen erityisesti tietojärjestelmätieteen 

sekä pelitutkimuksen alojen teoreettisia keskusteluja. 

Väitöstutkimuksen keskeisinä tuloksia ovat löydökset liittyen 1) pelillistämisen 

hyöty-, nautinto- sekä sosiaalisten hyötyjen ja pelillistettyjen palveluiden käytön 

suhteeseen, 2) demografisiin eroihin pelillistämisen koettujen hyötyjen sekä käytön 

suhteessa ja 3) siihen, miten empiirisen pelillistämiskirjallisuuden näkökulmasta 

pelillistämistä implementoidaan, miten sitä tutkitaan ja minkälaisia tuloksia kyseinen 

tutkimus on tuottanut pelillistämisen vaikuttavuudesta. 

Tutkimustyön keskeiset tulokset ovat seuraavia. 1) Pelillistettyjä järjestelmiä 

käytetään sekä niiden koetun hyödyllisyyden että niistä nauttimisen takia. 2) 

Sosiaaliset tekijät, kuten yhteisön antama tunnustus, vaikuttavat merkittävästi 

pelillistettyjen palveluiden käyttöön. 3) Pelillistettyjen palveluiden koetuissa 

hyödyissä sekä käyttöaikomuksissa on demografisia eroja ja muun muassa 

uutuudenviehätys vaikuttaa pelillisten sovellusten käyttöaikomuksiin. 4) Katsaus 

pelillisyyttä käsittelevään tutkimuskirjallisuuteen osoittaa tutkimuksen keskittyneen 



tiettyihin konteksteihin ja pelielementteihin. Empiiristen tutkimusten tulokset ovat 

pääasiassa positiivisesti painottuneita, mikä tukee aiheen tutkimuksen jatkamista 

myös tulevaisuudessa. 
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1 INTRODUCTION 

1.1 Opening remarks 

Today, gameful interactions are more than ever a part of the flow of everyday life, 

and have been normalized into our cultural structures and imagery. During the last 

decades, games and play have outgrown or become freed from the cultural and 

normative spaces in which they have previously been confined. Along with these 

developments, the concept of gamification, which is at the core of this dissertation, 

has come to proliferate within industry discussions and in academia. 

During the timeframe of conducting the research work for this dissertation (late 

2012 to the present in early 2017), I have had a front row seat in following and 

contributing to the development of the phenomenon of gamification. When starting 

the research on the topic in late 2012, the term was often met with raised eyebrows 

and a series of questions; is such a topic actually worth academic investigation - what 

does it even mean? Today, in early 2017, the atmosphere of thought is notably 

different. Gamification has become close to a household word in various fields of 

industry, and wide media attention has introduced the concept to larger general 

audiences. During the less than five years timespan of this dissertation research, 

gamification as a phenomenon has evolved from the ideas of academic and industry 

visionaries to becoming the core aspect of countless commercial products and a 

topic of serious scientific investigation. 

At the start of this dissertation research, the academic knowledge on the topic 

was very scant. The now-popular definitions of gamification had just been published 

and some preliminary works were being reported. However, any knowledge based 

on empirical data was close to being nonexistent. Several scholars were starting to 

show interest in the topic, although very few had yet had any opportunity to actually 

investigate gamification empirically. Industry spokespeople were placing a lot of 

promise on the concept and increasing numbers of gamification applications were 

appearing. Nevertheless, the actual research-based knowledge needed to support the 

idea and promises associated with the phenomenon was lacking. 

These were the starting conditions where the project leading to this dissertation 

began. During the years of conducting the work, the amount of literature has 
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multiplied considerably compared to 2012, and our understanding of the 

phenomenon has subsequently developed. The main work for this dissertation has 

been conducted during this time of rapid development, and thus the original articles 

heavily reflect as well as have contributed to the change of atmosphere. These 

opening remarks are provided to accompany the reader on the path along which this 

dissertation has developed. 

1.2 Motivation and research objectives 

In recent decades, digital games have penetrated our everyday lives at an increasing 

pace. They have become a mainstream form of entertainment, one of the main veins 

of consumer culture, and are enjoyed by people from all demographic groups (see 

e.g. Yi, 2004; Williams, Yee & Caplan, 2008; Williams, Consalvo, Caplan & Yee, 

2009). Increasing amounts of people are playing, and spending countless hours 

engaged in the tasks games lay in front of us – in effect, overcoming so-called 

unnecessary obstacles (Suits, 2005). We perfect our skills to master the abilities 

needed to progress in the games, and in the case of good games, we return to them 

and try to outdo our own achievements again and again. Without doubt, the 

capability of games to engage and motivate is extraordinary (Ryan, Rigby & 

Przybylski, 2006). 

In other areas of life, many of us lack similar motivation. We are aware of the 

evident benefits of, for instance, healthy habits and exercise, yet we find it hard to 

put in the effort required (Ainslie, 1975; article 2 of this dissertation). In our day-to-

day activities, we constantly come across similar situations that are riddled with a lack 

of motivation. Finding motivation, especially for something that does not translate 

immediately into concrete or perceivable outcomes is hard; one needs to be able to 

visualize the goal ahead and believe that the efforts will actually help in reaching it. 

Referring to the above-described dilemma and in relation to the developments of 

our post-industrial society, questions of motivation and self-actualization started to 

gain increasing attention in early 2000s, for example in the face of a rapidly 

transforming working life (see e.g. Pink, 2009). Drawing from this growing interest, 

McGonigal (2011) among others declared in the early 2010s that ‘the reality is 

broken’, arguing that the real world and its actions do not offer us optimal challenges 

and possibilities for true engagement (Csíkszentmihályi, 1990). Therefore, we tend 

to get bored and do not put in our best effort into our daily lives (McGonigal, 2011). 

McGonigal and other avid technology-advocates’ perspectives are condensed in the 
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question ‘why aren’t we designing our everyday lives to be more like games?’. At a 

time when games were increasingly growing in popularity, these ideas of using games 

and gameful interactions outside the entertainment-domain were instilled into the 

minds of practitioners and scholars, and continued to develop further. 

Since the 2010s, technology has been increasingly harnessed into motivating 

people and providing support towards various individually and collectively beneficial 

behaviors. This phenomenon is now most succinctly encapsulated as gamification, 

referring to solutions that attempt to support motivation to engage in various, usually 

utility-oriented behaviors by employing design characteristic to games (Deterding, 

Dixon, Khaled, & Nacke, 2011; Huotari & Hamari, 2012; 2017). The aim of 

gamification is to induce experiences that are commonly experienced when playing 

games in contexts where such experiences are not usually encountered (Huotari & 

Hamari, 2012; 2017). These experiences, such as mastery and competence, flow and 

enjoyment, are at the core of what has been sometimes called gamefulness, a term 

used to refer to what we experience when playing games (Deterding et al., 2011; 

McGonigal, 2011; Huotari & Hamari, 2012; 2017). Consequently, by employing 

design for gameful experiences into various contexts, gamification designers seek to 

create similar motivations and engagement for different activities and behaviors in 

contexts ranging from health and well-being to business and organizational 

management. The most common way of employing gamification has come to be the 

implementation of elements such as points, leaderboards, achievements, feedback, 

clear goals and narratives (Hamari, Koivisto, & Sarsa, 2014; manuscript 5 of this 

dissertation) into the systems and services. 

What is essential in gamification is that its objective is often to progress and 

support users in reaching some external, utilitarian goal. With such goals we seek 

efficiency and convenience, in that we wish to reach the goals as easily and as 

effectively as possible (Huotari & Hamari, 2012; 2017). However, games and 

gameplay are driven by very different use orientations. When starting a game, we 

ultimately accept the contingency of the end result, meaning that the process is often 

enjoyable regardless of the outcome (see e.g. Malaby, 2007). We play games because 

we enjoy putting the effort into them and we are entertained by the turns and twists 

of the process. Such hedonically-oriented motivations are in stark contrast to 

utilitarian ones, yet in gamification, both these aspects are combined in a new kind 

of motivational ensemble (see article 1 of this dissertation). 

There have been heated debates among game designers and academics regarding 

the concept of gamification and the practice of harnessing game elements and 

enjoyment for other, especially utilitarian contexts (see Deterding, 2014b; 2015 for 



 

18 

overviews of the debates). However, since the early 2010s the phenomenon has 

grown considerably and drawn the attention of academics and practitioners alike 

(Hamari et al., 2014c). In addition to being promoted by vocal spokespeople (see e.g. 

Schell, 2010; McGonigal, 2011), the approach gained early traction from positive 

prospects that were published in business analyses by Gartner (2011) and IEEE 

(2014), and which predicted that most companies and organizations would 

implement gamification in the near future. 

Consequently, operators in various fields have been attracted by the suggested 

potential since this popularization of the concept. Today, gamification has already 

been implemented in domains as varied as enterprise research planning (Herzig, 

Strahringer & Ameling, 2012; Alcivar & Abad, 2016), intra-organizational 

communication and activity (Farzan et al., 2008a, 2008b; Thom, Millen & DiMicco, 

2012), science (Sørensen et al., 2016), government services (Bista Nepal, Paris & 

Colineau, 2014), public engagement (Tolmie, Chamberlain & Benford, 2014), work 

and crowdsourcing (Eickhoff, Harris, de Vries & Srinivasan, 2012; Ipeirotis & 

Gabrilovich, 2014; see also Morschheuser, Hamari, Koivisto & Maedche, 2017 for a 

review), commerce (Hamari 2013, 2015), exercise (article 2 of this dissertation; article 

4 of this dissertation), health (Jones, Madden & Wengreen, 2014; see also Alahäivälä 

& Oinas-Kukkonen, 2016 for a review), education (e.g. Farzan & Brusilovsky, 2011; 

Denny, 2013; Domínguez et al., 2013; Hakulinen, Auvinen & Korhonen, 2013; 

Simões, Díaz Redondo & Fernández Vilas, 2013; Bonde et al., 2014; Christy & Fox, 

2014; de-Marcos, Domínguez, Saenz-de-Navarrete & Pagés, 2014; Filsecker & 

Hickey, 2014), environmental behavior (Lee, Ceyhan, Jordan-Cooley & Sung, 2013; 

Lounis, Pramatari & Theotokis, 2014), as well as marketing and advertising 

(Cechanowicz, Gutwin, Brownell & Goodfellow, 2013; Terlutter & Capella, 2013), 

to name but a few. 

However, the academic understanding of the phenomenon has been lagging 

behind, despite the increasing interest shown towards gamification (Hamari et al., 

2014c). Many promises have been laden on the concept, despite an evident dearth 

of research-based information and especially of empirical data and evidence on the 

topic. Questions such as why people actually use gamification services, how users 

perceive the use of these services, and whether these services actually lead to the 

desired outcomes have been and to some extent still are, largely unanswered. 

Concurrently, new gamified solutions have been designed and launched at an 

increasing pace. The need for understanding the use of gamification systems in more 

detail has thus become acute, not only for the sake of academic knowledge itself, but 

also for the purposes of practitioners and most importantly for the sake of the users. 
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As gamification is commonly implemented with the goal of supporting utilitarian 

goals, users adopt systems most likely with expectations regarding the outcomes. The 

hype around gamification has definitely catered for the beliefs regarding its 

successfulness, but for users to be able to make informed choices regarding such 

novel technologies and for practitioners to be able to design more functional 

solutions, empirically-based research is required. 

Following these lines of thought, this research project set out to investigate what 

type of perceived benefits influence the use of gamification services. This 

overarching research problem is investigated via more refined research questions 

that summarize the research objectives of the articles. 

 

RQ1: How are different perceived benefits – utilitarian, hedonic, and social – 
associated with the use of gamification? (Articles 1, 2 and 3) 

RQ2: How do the demographic factors of age and gender affect the perceived 
benefits of gamification? (Article 4) 

 

As a complementary and summarizing perspective to the field of gamification 

research, in this dissertation I also take a wide look on the academic literature on the 

topic. 

 

RQ3: How and in which domains is gamification implemented, and what kind of 
results does it provide based on the current empirical research literature on 
gamification? (Manuscript 5) 

1.3 Positioning the work 

Gamification is a complex concept (Huotari & Hamari, 2012; 2017; Deterding et al., 

2011; Vesa, Hamari, Harviainen & Warmelink, 2017), which has evolved based on 

developments in various fields of practice and thought. Advancements in technology 

as well as our increased understanding of human psychology, motivations and 

behavior have all contributed to its conception. Gamified systems aim at supporting 

goals beyond mere entertainment, while also building heavily on elements and 

mechanics commonly employed in game design. Thus, gamification forms a curious 

concept from the perspectives of information systems, which have traditionally been 

categorized either as utility or enjoyment-oriented, as well as game research, where 

harnessing games for instrumental functions has not been a common topic or 
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practice. Due to the multifaceted nature of the concept of gamification, this 

dissertation is grounded on a multidisciplinary background and draws from several 

disciplinary directions. Specifically, in the research conducted for this dissertation I 

mainly draw from the two research fields of information system science and game 

research, both of which are notably multidisciplinary in nature in their own right. 

Information system (IS) science has originally developed as a field to serve the 

information technology-related knowledge needs of organizations and enterprises 

(Hirschheim & Klein, 2012). Initially building on research conducted in computer 

science, management and organization theory, and accounting (Davis & Olson, 

1985), the IS research field has later been acknowledged to have been influenced by 

disciplines such as psychology, anthropology, economics, sociology, political science, 

philosophy and architecture (Hirschheim & Klein, 2012). This dissertation mainly 

builds on the theoretical developments of the IS field in regard to user behavior and 

the acceptance of technology. Especially, when considering these thematic 

perspectives, the field has heavily drawn from e.g. psychology and sociology. The 

theoretical models dominating the technology acceptance research tradition, 

primarily the technology acceptance model (Davis, 1989) and all its refinements and 

extensions (see e.g. van der Heijden, 2004; Venkatesh & Davis, 2000; Venkatesh, 

Thong & Xu, 2012), are effectively extensions of previously developed models in the 

field of psychology (the theory of reasoned action, Fishbein & Ajzen, 1975). 

Moreover, while the theoretical background of this dissertation is heavily 

informed by the IS research field and the disciplines on which it builds, the 

contextual frame for the research and the wider perspective in which the dialogues 

advanced in this study take place, is game research. Games, especially digital games, 

are a fairly new topic for academic research as interest started to grow in the early 

2000s. Characteristically for such a new topic of interest, the research field has built 

upon many disciplinary backgrounds via the backgrounds of the people engaging in 

study of games and the issues that relate to them (Deterding, 2016). The inherent 

complexity of games, however, has been argued to be one of the reasons why games 

actually need to be considered from the viewpoints of various disciplines (Salen & 

Zimmerman, 2004; Deterding, 2016). Furthermore, it has been argued that due to 

the nature of games and the many facets and dimensions they include, a true inter-

disciplinary approach would be needed (Aarseth, 2001), that is, new perspectives 

which emerge from integration of disciplines (Klein, 2010). This multitude of 

perspectives characterizing the field has been considered as both a strength as well 

as a challenge for the field (Mäyrä, 2008a): the disciplinary richness allows for an 

understanding and acknowledgement of the richness of games, but at the same time 
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leads to challenges in establishing common grounds for understanding the topic of 

interest and in accumulating congruent knowledge. While the game studies field has 

been battling over their divisions between social science and cultural studies 

perspectives (Mäyrä, Van Looy & Quandt, 2013; Quandt et al., 2015) and been 

riddled with challenges in defining and establishing itself, the general field of game 

research is diverse, multidisciplinary, and evidently growing (Deterding, 2016; 

Hamari et al., 2014c). It is within this frame of multidisciplinary game research that 

I situate this work. 

How then does gamification as a research topic fit into these two main 

disciplinary backgrounds that this dissertation draws from? As commented above, 

gamification as a concept has developed following various technological 

advancements and developments in psychology, especially those involving our 

understanding of human motivations (see e.g. Rigby, 2014). From the perspective of 

information system science, gamification presents a curious type of information 

system integrating use motivations and aspects from entertainment- and utility-

oriented systems (article 1 of this dissertation; Hamari, 2013; Liu, Santhanam & 

Webster, 2017). The IS field has started to pay increasing attention to the variation 

in system types and use orientations, acknowledging so-called mixed information 

systems, and the meaning of hedonic and social aspects in utility-oriented 

information systems (Gerow, Ayyagari, Thatcher & Roth, 2013; Sun & Zhang, 2006; 

see also manuscript 5 of this dissertation). However, as noted in reviews on 

gamification research, the IS field is not the most common for conducting research 

on gamification (Hamari et al., 2014c; Seaborn & Fels, 2015; Liu et al., 2017; 

manuscript 5 of this dissertation) despite gamification clearly being an IS 

phenomenon when considered at the level of systems and services. However, 

interest in the topic of gamification has also been noted to have grown in the field 

of IS research (Liu et al., 2017). This has been manifested, for example, in the 

increasing number of journal special issues and conference tracks during the past 

few years, and thus more and more gamification research is being published in 

venues identifying as fora for IS research. 

From the perspective of game research, gamification is equally a curious case and 

has been received with varying levels of interest or questioning (see e.g. Hamari, 

2013; Deterding, 2015). Gamification is obviously inseparably connected with games 

as it draws heavily from games and game design. Thus, studying gamification always 

entails some investigation or consideration of games. However, while in the larger 

frame of game research the popularity of gamification as a research topic has grown 

substantially over the last few years, critical views have also been expressed seeking 
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to marginalize the concept. Despite its potential to widen the relevance and attention 

towards games and gaming on a general level (Deterding, 2016; Bogost, 2014), the 

attitudes towards gamification have sometimes been quite negative. Such viewpoints 

have been traced, for instance, to disagreements over epistemic premises in the 

research of games, to a “perceived lack of rigor among industry gamification 

proponents” (Deterding, 2016), and a lack of rigor in empirical studies (Hamari et 

al., 2014c; Morschheuser et al., 2017; manuscript 5 in this dissertation). Whether 

gamification actually has anything to do with “real” games has been questioned (see 

Consalvo & Paul, 2013). Furthermore, the practice of harnessing games and gameful 

thinking into uses other than games as self-purposeful systems has also been 

considered to be unappealing (see Deterding, 2014, and Seaborn & Fels, 2015 for 

discussions). In any case, the increasing interest in gamification within the academia 

(Hamari et al., 2014c; Hamari, Koivisto & Pakkanen, 2014; manuscript 5 in this 

dissertation) as well as within industry has worked towards validating and reasserting 

the relevance of the research topic. 

1.4 Articles forming the dissertation 

This dissertation consists of five journal articles, four of which have been published 

at the time of writing and the fifth article being under review in an international 

journal. The fifth article is thus referred to as a manuscript. The four articles are 

based on survey data gathered from the exercise gamification service Fitocracy. The 

fifth manuscript is a literature review on gamification literature, providing a wider 

perspective of the current state of the research field. 

In more detail, article 1, titled “Why do people use gamification services?”, 

examines the relationships of utilitarian, hedonic and social motivations with attitude 

towards gamification as well as intentions to continue using gamification. Article 2, 

titled ““Working out for likes”: An empirical study on social influence in exercise 

gamification”, studies more specifically the relationship of various social aspects with 

the intention to continue using the gamification service. Article 3, “Measuring flow 

in gamification: Dispositional Flow Scale-2”, firstly adapts the Dispositional Flow 

Scale-2 developed in the context of sports and exercise to the context of 

gamification, and secondly, studies how the concept of flow constitutes in the light 

of the measurement instrument in the given context. Article 4, titled “Demographic 

differences in perceived benefits from gamification”, examines the demographic 

differences in the perceptions of utilitarian, hedonic and social benefits of 
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gamification. Finally, manuscript 5, titled “The Rise of Motivational Information 

Systems: A Review of Gamification Research”, draws the research field together by 

reviewing the current body of literature on gamification - altogether 819 research 

papers. The review reports what is being studied in the field, how it is being studied, 

and provides a future research agenda for gamification research. 
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2 BACKGROUND 

2.1 Towards gamification 

The idea of supporting an activity by seeking to make it more enjoyable is not exactly 

novel or revolutionary, and neither is the use of gameful elements for increasing the 

enjoyment of an activity (see article 1 of this dissertation; Hamari, 2013; Deterding, 

2014a; 2014b; Linehan, Kirman, & Roche, 2014). In the academic context, the use 

of elements from computer games, for instance, to create engagement in learning 

was already being studied in the 1980s (Malone, 1981). Going back even further in 

time, Roy’s (1960) account and analysis of how factory workers battled the numbing 

monotony of their work with playful interactions and communication has sometimes 

been recognized as the first documented example of using games at work (Deterding, 

2014b). In the practical domain, business and management simulation games using 

game-based learning have been in use since the 1950s (Wells, 1990), and the earliest 

uses of games for purposes such as education and training have been tracked back 

as far as wargames in 3000 BC China (Wolfe, 1993; Deterding, 2014b). In the field 

of information technology, concepts such as microcomputer playfulness in work 

contexts, and playful attitudes and experiences have been studied since the 1980s 

and 1990s (Webster & Martocchio 1992; Martocchio & Webster, 1992; Malone, 

1982). There is indeed a long history to game design and play providing valuable 

insights for making activities more engaging and motivating, and gamification can 

be considered to represent the latest iteration in the chain of concepts reintroducing 

the idea – funware, funology, ludic design, persuasive technology, captology, serious 

games, games with a purpose, games-based learning, playful interaction, and now 

gamification (Deterding, 2014a; 2014b; Hamari, 2013; Seaborn & Fels, 2015; article 

1 of this dissertation; see also Hamari et al., 2014b). 

This latest iteration, however, has been recognized as part of a larger 

development. As noted above, the prevalence and relevance of games and gaming in 

culture and society today is unprecedented. This development is strongly related to 

the technological advancements of the last decades, and also the convergence of 

media which they have induced (see Jenkins, 2006; van Dijk, 2012). The effects of 

the convergence of media have been, and continue to be, clearly visible especially in 
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the context of digital games. Within the games industry, new forms of production 

and usage have increasingly emerged and been created following the ubiquity of 

technology, the growing variety of devices and solutions, and the possibility for 

constant connectedness (see e.g. Jenkins, 2006; de Freitas & Griffiths, 2008; Dena, 

2008; Mäyrä, 2008b; Deterding, 2014b). During the last decades, digital games and 

playing have increasingly become a part of everyday life (Mäyrä, 2008b). This 

development has led some scholars to talk of a so-called ludification of culture 

referring to the prevalence of games and play in culture and society (Raessens, 2006; 

Stenros, Montola & Mäyrä, 2007; Bouca, 2012; Deterding et al., 2011; Deterding, 

2014b; Vesa et al., 2017). 

The convergence has thus continued further from games simply becoming a 

mainstream form of media and entertainment, and an increasingly present 

phenomenon in our everyday lives. What it has eventually progressed to is more a 

comprehensive integration of games with the non-entertainment-oriented aspects of 

the everyday. In the form of gamification, games and game design have become 

harnessed for supporting everyday activities at work, in schools, free time, learning, 

for wellbeing, health, productivity etc. 

The term ‘gamification’ has been noted to have appeared in blog texts, talks and 

communications since the early 2000s (Huotari & Hamari, 2012; 2017; Deterding, 

2014b). However, it took nearly a decade for the environment to develop and for 

ideas to mature before the term actually started to gain traction. The path of 

gamification to its current popularity started around 2010 as the concept gained some 

vocal proponents and was picked up by IT consultants and industry advisors (see 

e.g. Schell, 2010; McGonigal, 2011; Gartner, 2011). Since then, the concept started 

to gain more attention in academia and was eventually given academic scrutiny, 

which lead to the first refined definitions of what the phenomenon is about. 

Why and how this latest iteration of using games and game design for purposes 

other than entertainment came to grow into such a phenomenon (see Hamari et al., 

2014c) is a relevant question. As noted earlier, technological advancements have 

been an evident enabler for gamification development. The ubiquitous, pervasive 

technologies have enabled us to track, measure and follow our behavior anywhere 

and anytime (see Mäyrä, 2008b). This technical and social connectedness has enabled 

us to report and share our behavior, both with the system and with our social 

network based in or around the system. All of these technological advancements 

have contributed to the above discussed convergence of media, coupled with the 

technological advancements that have enabled various developments to take place 

in the field of game design. 
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Related to this convergence; a significant factor for the “rise” of gamification has 

been what Rigby (2014) calls the shift of “power away from the corporations and 

organizations and putting it into the hands of each individual consumer” (Rigby, 

2014). Enabled by technological developments, we are increasingly able to choose 

which systems and services we use, as well as where, when and how. What this shift 

has entailed is that service providers have been faced with the need of profoundly 

developing their understanding on the level of the individual of what engages us, and 

what motivates us to stay engaged (Rigby, 2014). Furthermore, at the time of the 

rising Web 2.0 business models in the early 2000s, designers were looking for ways 

to activate and engage their users to participate in creating content and communities 

in and around the services (Kaplan & Haenlein, 2010; Boyd & Ellison, 2007; 

Kietzmann, Hermkens, McCarthy & Silvestre, 2011; Deterding, 2014b). In the field 

of marketing, the attention given to creating added value for products and services 

in general was simultaneously shifting towards the marketing of experiences (Huotari 

& Hamari, 2012; 2017; Tynan & McKechnie, 2009; Arnould & Thompson, 2005; 

see also Hirschman & Holbrook, 1982 for an early account of experiential 

dimensions of consumer behavior), and highlighting the role of the consumer as a 

co-producer or co-creator of value (Huotari & Hamari, 2017; Vargo & Lusch, 2008). 

To answer these newly emerging needs and to find solutions for the challenges 

facing service providers, a source of inspiration was found in games. In many cases, 

games manage to induce positive experiences of enjoyment and excitement, to 

engage us for long periods of time, and to make us return to the same tasks time 

after time. By the 2000s and the start of the rise of the gamification concept, the 

motivational potential of games was already manifested in the lives of many who had 

grown up playing digital games and been engaged by them from an early age. The 

motivating qualities of games were already gaining attention in the academic context, 

perhaps more so for their potential negative consequences, but the need for 

achieving a better understanding of player experiences and motivations was 

nevertheless increasing (Ryan et al., 2006; Yee, 2006; Bartle, 1996; Kallio, Mäyrä & 

Kaipainen, 2011; Hamari & Tuunanen, 2014). 

Motivation and what drives us has long been studied on a general level in the field 

of psychology (see Reeve, 2009). However, the early 2000s especially marked the 

foundations of the positive psychology movement (Seligman & Csíkszentmihályi, 

2000). Positive psychology takes a perspective on what are the factors enabling 

positive human experience, thriving, flourishing and well-being (Seligman & 

Csíkszentmihályi, 2000). One of the theoretical frames commonly applied in the 

positive psychology context is that of self-determination theory (Sheldon & Ryan, 
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2011; Deci & Ryan, 1985, 2000; Ryan & Deci, 2000), which addresses human 

motivation through the lens of basic psychological needs and the fulfillment of these 

needs for the creation of positive experiences, as well as engagement and intrinsically 

motivated, self-determined behavior (Ryan & Deci 2000). Given the prevalence of 

games and play, and also the increasing interest to engage and motivate, the theory 

of self-determination has provided a fitting frame for how to understand and further 

apply the motivational potential of games and game-like interactions (Ryan et al., 

2006; Rigby, 2014). The theory highlights the psychological needs of competence, 

autonomy and relatedness, which when fulfilled in the given context of a behavior, 

increase the chances of experiencing intrinsic motivation towards that behavior 

(Deci & Ryan, 1985, 2000; see also section 2.2 for a further discussion). Intrinsic 

motivation is highly linked with the enjoyment which stems from performing the 

activity and becoming engaged in its performance. Furthermore, games have been 

noted to commonly support the fulfillment of these needs, thus being identified as 

the source of the enjoyable experiences of gaming (Ryan et al., 2006; Rigby, 2014). 

Gamification can be situated as being somewhat a product of these described 

developments. The technological advancements have provided a technical means for 

the rise and ubiquity of games and gaming. Concurrently and partly in consequence, 

the cultural and social environment has become increasingly accepting and 

enthusiastic about games (Raessens, 2006; Deterding, 2014b; Stenros et al., 2007; 

Mäyrä & Ermi, 2014). Finally, the newly emergent interest in positive experiences, 

motivation and well-being (Ryan & Deci, 2001), along with the fact that games have 

been linked to these positive consequences (Ryan et al., 2006; see also McGonigal, 

2011) has supported the emergence of gamification by providing a suitable scientific 

framework and justification for the concept.  

Commercial applications such as Foursquare, a location-based service for logging 

visits to various places, and Nike+, a service for exercise tracking, were solutions 

which provided early signposts for the phenomenon of gamification, and others 

followed soon afterwards (Huotari & Hamari, 2012; 2017; Hamari et al., 2014c). The 

concept then started to gain considerable attention within the industry and also 

within academia (Huotari & Hamari, 2012; 2017; Deterding et al. 2011; Hamari et 

al., 2014c; manuscript 5 of the dissertation). 
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2.2 Defining gamification 

As discussed above, the concept of gamification can be approached from a wide 

cultural and societal perspective, referred to as the gamification or ludification of 

culture and society (Raessens, 2006; Deterding, 2014b; Deterding et al., 2011; 

Stenros et al., 2007; Vesa et al., 2017). On the other hand, the concept can also be 

approached from a narrower perspective focusing on human motivations and 

experiences in gameful interactions. More specifically, the concept may be used to 

discuss information systems that incorporate gameful elements and look to create 

gameful interactions in different contexts. In this dissertation, I mainly refer to this 

narrow focus of gamification, even though much of the argumentation and findings 

could also be applied to discuss the larger frame of the gamification of culture and 

society. However, this narrow focus represents the perspective that is most 

commonly being referred to when discussing gamification. 

Two definitions for the concept of gamification have been widely adopted and 

employed in academic literature: those of Deterding et al. (2011) and Huotari and 

Hamari (2012; 2017). These definitions have served as a groundwork for further 

discussions of the concept by Werbach and Hunter (2012), Seaborn and Fels (2015), 

and Liu, Santhanam and Webster (2017). Table 1 outlines these four most widely 

adopted academic definitions. In addition to these, the concept has also been 

discussed in more practical and industry-oriented contexts. However, here I will 

concentrate only on the academic definitions due to their being the most established 

within the research field. 

As the term gamification started to gain traction, the need for defining it 

academically became acute. One of the first academic definitions which became 

widely adopted came from Deterding et al. (2011) who formulated the concept as 

“the use of game design elements in non-game contexts”. The authors’ backgrounds 

are largely in human-computer interaction and they review the precursors to the 

phenomenon from this background while building their argumentation that 

gamification is a new, sufficiently distinct concept from previous developments, and 

thus deserving to be defined on its own (see also Hamari, 2013 and article 1 of this 

dissertation for discussions). With regards to games, Deterding et al. (2011) make 

the conceptual separation between games and play, “gamefulness” and playfulness 

by building on the continuum of play with the opposite ends of ludus and paidia 

suggested by Caillois (1961). On this continuum, paidia refers to spontaneous, 

unstructured, free-form play, and ludus refers to structured, goal-oriented play 

governed by explicit rules that must be adhered to (Caillois, 1961). Games and 
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gaming are usually characterized as ludus-type rule-bound systems and behaviors 

that have a defined end goal or winning conditions. Thus, in comparison to 

spontaneous, unstructured play and the related playfulness, Deterding et al. (2011) 

articulate the experiential and behavioral quality of games and game play as 

gamefulness (see McGonigal, 2011). Gamefulness is defined as complementary to 

the concept of playfulness and is considered to constitute the defining distinction of 

gamification from previous parallel solutions: for inducing gameful experiences, a 

use of game elements instead of other types of design elements is the most likely 

strategy (Deterding et al., 2011). 

Table 1.  Definitions of gamification. 

Source Definition Disciplinary background 

Deterding et al. 

(2011) 

“the use of game design elements in non-

game contexts” 

Human-computer 

interaction 

Huotari and Hamari 

(2012; 2017) 

“a process of enhancing services with 

(motivational) affordances for gameful 

experiences in order to support users’ overall 

value creation” 

Service marketing/ 

Information system 

science 

Werbach and 

Hunter (2012) 

“the use of game elements and game-design 

techniques in non-game contexts” 

Business studies 

Seaborn and Fels 

(2015) 

”the intentional use of game elements for a 

gameful experience of non-game tasks and 

contexts” 

Human-computer 

interaction 

Liu, Santhanam 

and Webster (2017) 

“the incorporation of game design elements 

into a target system while retaining the target 

system’s instrumental functions” 

Information system 

science 

 

The definition of gamification by Deterding et al. (2011) becomes problematic 

when it comes to the concepts of game elements and non-game contexts. They make 

the separation between full games and the use of individual game elements, and 

highlight the intention of a designer to build a system that uses the elements from 
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games, but does not aim to create a full game1. However, they acknowledge the 

vagueness and challenge of such distinctions, as well as the question, as to what can 

actually be defined as game elements. As solutions, Deterding et al. (2011) emphasize 

that considerations of what is a game and what is a gamified system should go 

beyond the actual artefact to take notice of the contextual factors around it. 

Furthermore, they suggest the game elements to be elements that are characteristic 

to games, even though this does not specifically mend the original gap in the line of 

thought (see Huotari & Hamari, 2012; 2017). The non-game contexts are equally 

challenging. Defining a situation or a behavior as a ‘non-normal’ context for game-

like interactions or related experiences takes a strong normative stance, while 

Deterding et al. (2011) themselves clearly identify the ‘normal’ use of games to be 

highly socially, culturally and historically contingent. Therefore, the seemingly rather 

simple definition provided by Deterding et al. (2011) is quite challenging when 

conceptually unpacked. 

The definition by Huotari and Hamari (2012; 2017) is positioned theoretically in 

the field of service marketing. They define gamification as “a process of enhancing 

a service with affordances for gameful experiences in order to support users’ overall 

value creation” (Huotari & Hamari, 2012; 2017). The definition by Huotari and 

Hamari builds on the service marketing literature and the concepts of value-in-use 

and the co-creation of value. The service marketing perspective is based on the 

theoretical frame of service-dominant logic (Vargo & Lusch, 2008), and considers 

that the value of a service or a good is co-created by the provider and the customer. 

In other words, the value is generated when the customer uses the service or good; 

the role of the provider is to support this process of value creation (Huotari & 

Hamari, 2012; 2017; Vargo & Lusch, 2008). Thus, by affording for gameful 

experiences in the context of a service, the possibility for the creation of benefits and 

added value for the user via these experiences is enabled. 

With regards to games, Huotari and Hamari (2012; 2017) define games as 

“systems – they are composed of several interacting sets of mechanisms and actors 

(systemic condition)” and consider them to require active involvement from at least 

one individual, thus including into the concept of a game the experiential dimension 

                                                   
1 This distinction can be also used to differentiate, for example, between gamification and serious 
games or games with a purpose. All of these systems support reaching various utilitarian goals, 
however, serious games and games with a purpose are designed as full games as opposed to using 
individual affordances derived from games. As discussed by Deterding et al. (2011), such a distinction 
is quite vague and drawing any boundary lines would be a challenging task. For this reason, an umbrella 
term of ‘motivational information systems’ has been suggested (manuscript 5 of this dissertation; 
Hamari, 2015). The term is suggested to apply to all systems that seek to motivate and support reaching 
utilitarian goals via hedonic means, despite the extent of any hedonic design. 
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(see e.g. Ermi & Mäyrä, 2005). In their definition, Huotari and Hamari (2012; 2017) 

focus on this experiential dimension, that is, the ‘gamefulness’. Furthermore, 

building on the service marketing background and the value-in-use perspective, they 

consider a game to emerge only when the use of a system or service leads to a 

gameful experience (Huotari & Hamari, 2012; 2017). Thus, as gamefulness and the 

gameful experiences engendering a game are dependent on the experiences of an 

individual, Huotari and Hamari deem it impossible to define contexts as non-game 

contexts as in the definition offered by Deterding et al. (2011). However, the 

definition by Huotari and Hamari is challenging in its own right as it emphasizes the 

“affordances for gameful experiences” (Huotari & Hamari, 2012; 2017), which does 

not determine the type of the affordances any more specifically than Deterding et al. 

(2011). Furthermore, the notion of gameful experiences in their treatise is vague as 

gameful experiences such as “mastery, autonomy, flow, suspense, and so forth” 

(Huotari & Hamari, 2017) can be induced by many types of interactions, and in 

various contexts and combinations. This is, however, their implicit critique of the 

conceptual works, and the quest for defining gamification: seeking to define the 

concept of gamification is rather futile, as the diversity of potential affordances as 

well as the experiences and how they may be induced is immense.  

Other notable academic definitions come from Werbach and Hunter (2012), 

Seaborn and Fels (2015), and most recently from Liu, Santhanam and Webster 

(2017). All of these definitions build strongly on those published by Deterding et al. 

(2011) and Huotari and Hamari (2012; 2017). Werbach and Hunter’s definition is 

identical to that of Deterding et al. with the exception of adding game design 

techniques to the side of game elements. This addition emphasizes the design focus 

highlighted in a previous definition by Werbach (2014) (Huotari & Hamari, 2017). 

Seaborn and Fels’s definition, in contrast, is built as a compilation of all of the prior 

definitions. It states gamification to be the use of game elements for gameful 

experiences, thus building on Deterding et al. (2011) and Huotari and Hamari (2012; 

2017). Furthermore, Seaborn and Fels consider gamification to be applied for non-

game tasks and contexts following Deterding et al. (2011). Moreover, they add the 

notion of a singular task to the definition instead of speaking only of non-game 

contexts (Seaborn & Fels, 2015). However, the most notable addition in Seaborn 

and Fels’s definition is the emphasis on the intentionality of the gamification. This 

perspective also comes from Deterding et al. (2011), but it is not explicitly part of 

their definition. Deterding et al. highlight the intention of the designer to not create 

a full game, but to employ elements from games in the design. Another important 

aspect which rises from the intentionality discussion, although not highlighted by 
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either Deterding et al. (2011) or Seaborn and Fels (2015), is that the designer 

intentionally supports certain goals, outcomes or behaviors with the use of gameful 

elements. The choice of which goals and outcomes to support is obviously essential 

from the perspective of the actual design, but this also relates to a host of ethical 

aspects. Consequently, the intentionality aspect of the definition by Seaborn and Fels 

(2015) could be expanded and further considered as stressing the need for 

responsibility and transparency when designing systems that aim for or support 

behavior change or some specific, instrumental outcomes. 

The most recent academic definition for gamification comes from Liu, 

Santhanam and Webster (2017). Liu et al. approach gamification from the 

perspective of information system science, which makes the definition especially 

interesting for this dissertation. Despite the definition itself giving the impression 

that gamification is a feature introduced to existing systems, they acknowledge that 

systems can be also designed to incorporate the gamification aspects from the 

beginning (Liu et al., 2017). While their definition is not considerably different from 

the previous ones in terms of the game element and gamefulness, it highlights the 

focus on instrumental functions within gamification systems. With this mention they 

specifically address the addition of gameful elements to systems with instrumental 

purposes, i.e. utilitarian information systems (see e.g. Davis, 1989; van der Heijden, 

2004). While the idea has been implicit in prior conceptual works (e.g. Huotari & 

Hamari, 2012; 2017) and discussed largely in gamification research (see articles 1-4 

and manuscript 5 of this dissertation), previous definitions of gamification have 

concentrated mainly on discussing the addition of game elements to “non-game 

contexts” without explicitly specifying the nature of the contexts or the tasks within 

them. Noteworthy in the definition by Liu et al. is also the stress on retaining these 

instrumental functions despite the implementation of the gamifying elements. As 

discussed by Huotari and Hamari (2012; 2017) and also highlighted in articles 1 and 

4 of this dissertation, the core of gamification systems are their utilitarian, 

instrumentally oriented aspects. Thus, retaining the functions related to these aspects 

is obviously essential when designing gamified systems. 

In this dissertation, gamification is understood mostly along the lines of Huotari 

and Hamari (2012; 2017) considering gamification to be a way of supporting the 

value creation of the user of a system by affording for gameful experiences. This 

definition emphasizes the most the experiential and motivational aspects of 

gamification which are both central in this dissertation work. Conceptualized further, 

gamification is here considered to consist of four central, albeit abstract, elements: 

the affordances, the psychological and behavioral outcomes induced by the 
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affordances, and the context within which the gamification takes place (Hamari et 

al., 2014c; Huotari & Hamari, 2017; Deterding, 2015). Within this conceptualization 

(see figure 1), the affordances refer to elements of the system that are implemented 

with the intention of inducing the gameful experiences. The psychological outcomes 

correspond with the gameful experiences. The behavioral outcomes refer to the 

behavioral goals of the gamified system, that is, the core activity or behavior that the 

gamification is intended to support. While this conceptualization is on a fairly general 

level, it does represent the level of abstraction seen in many of the current 

gamification theorizations. 

 

Figure 1.  The central elements of gamification following Hamari et al. (2014c), Huotari & Hamari 
(2017), and Deterding (2015). 

Especially, the concepts of gamefulness or gameful experiences and affordances 

require further discussion. The definitions of gamification and the discussions 

around them commonly speak of gameful experiences and consider gamification as 

means for inducing such experiences. The discussion on gamefulness has drawn 

heavily, for instance, from the classic work of Caillois (1961) on the study of games 

and especially on the continuum of play. The paidia end of the continuum 

corresponds with play free of any boundaries and entails playfulness (Caillois, 1961), 

which is often characterized by experiences of e.g. curiosity, spontaneity, creativity, 

imaginativeness and exploration (on playfulness, see e.g. Lieberman, 1977; 

Venkatesh, 1999; Webster & Martocchio, 1992). In contrast, the ludus-end of the 

continuum corresponds with play that is bound by rules and structure (Caillois, 

1961). However, there is no comprehensive academic definition or articulation of 

what the playfulness-complementing gamefulness actually means, despite its 

extensive use in the gamification literature (see e.g. Walz & Deterding, 2014). At 

best, gamefulness has been outlined similarly to Huotari and Hamari (2012; 2017), 

as the experiences commonly experienced while playing games, or as a state of mind 

we have when playing games (McGonigal, 2011). 

Context

Psychological

outcomes
Affordances

Behavioral

outcomes



 

34 

Given the richness of games and inevitably also the abundance of experiences 

related to game play, it is probably impossible to arrive at any exhaustive definition 

for gamefulness. Nevertheless, the concept has been unraveled by investigating what 

makes us enjoy games the way we do, and how they induce the experiences that we 

perceive as the gamefulness. A commonly used theoretical frame for understanding 

why we enjoy playing games and why they engage and motivate us is that of self-

determination theory (SDT) and its sub-theories (Ryan et al., 2006; Deci & Ryan, 

1985, 2000). Based on self-determination theory, there are three basic, universal 

psychological needs that drive our behavior: the needs for competence, autonomy 

and relatedness (Deci & Ryan, 2000; Ryan & Deci, 2000). When these needs are 

satisfied, they result in experiences of high levels of satisfaction and enjoyment 

(Rigby, 2014; Deci & Ryan, 2000). Competence refers to feelings of effectiveness 

and successfulness in our lives, and to the sense of mastering a challenge at hand 

(Rigby, 2014). Autonomy refers to the freedom of choosing what challenges to 

undertake and how to seek to overcome them, and relatedness refers to our needs 

of feeling support from others and experiences of recognition and acceptance 

(Rigby, 2014; Deci & Ryan 2000). The SDT further considers human motivation to 

be either intrinsically or extrinsically motivated. When motivated intrinsically, we 

perform activities simply for their own sake, and out of the sheer enjoyment or 

interest towards the activity itself (Rigby, 2014). In contrast, we engage in 

extrinsically motivated behavior for reasons that are external to the activity, in order 

to achieve some outcome or experience via the performance of that activity (Rigby, 

2014). The psychological needs and their satisfaction are connected to the direction 

of the motivation so that the likeliness of us being motivated intrinsically to perform 

a behavior is higher when the behavior satisfies and is aligned with our needs for 

competence, autonomy and relatedness (Deci & Ryan 2000; Ryan & Deci 2000; 

Rigby, 2014).  

All of these motivational needs are well documented as being commonly satisfied 

by playing games (Ryan et al., 2006) – a behavior that is generally considered to be 

highly intrinsically motivated (Rigby & Ryan, 2011). Playing games is usually 

voluntary, conducted at one’s own instigation, and thus a behavior that promotes 

autonomy (Ryan et al., 2006). Furthermore, encountering and overcoming challenges 

that are often adjusted to the optimal level for the player (see e.g. Csíkszentmihályi 

1975, 1990) is essential to gameplay, and is often considered to be a core component 

of games (Ryan et al., 2006). Thus, as the player tackles the challenges provided by a 

game, senses of competence are a commonly resulting experience and are often 

considered to be the key source of enjoyment induced by games (Deterding, 2015). 
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Finally, as games today especially cater for social interaction and connections within 

and around the games, the player’s psychological needs for relatedness may be 

satisfied via the game’s social environment (Ryan et al., 2006). 

The concept of gamefulness has thus been linked to the experiences of fulfillment 

of these basic needs in the context of games, and to the resultant satisfaction and 

enjoyment (Rigby, 2014; Deterding, 2015; McGonigal, 2011). As the engagement 

and motivational power of games is connected to these gameful experiences, the 

potential of gamification consequently lies in the restructuring of tasks and activities 

with affordances for such gameful experiences, in contexts where support and 

motivation for the performance of the behavior is needed or deemed to be beneficial 

(Huotari & Hamari, 2012; 2017; Deterding, 2014a). The restructuring may be done, 

for example, by dividing a larger whole into sub-tasks with clear goals and providing 

direct feedback for accomplishments, thus supporting the needs for competence and 

mastery. Furthermore, by providing, for instance, social interaction and support on 

and around the task, the user’s needs for relatedness may also be catered for. 

The affordances for gameful experiences in the gamification literature commonly 

refer to elements that are frequently encountered in games. By definition, however, 

the concept of affordance refers not to the design elements or objects themselves, 

but to the relation of the environment or an object and the agent with certain 

capabilities perceiving the given environment or object (Gibson, 1977). Depending 

on our abilities and dispositions, we perceive different actionable properties in our 

environment and in the objects around us. Building on this original definition for 

affordances, the concept developed further by Norman (2013) has become widely 

employed in the field of human-computer interaction research. Norman (2013) 

defines affordances as “the perceived and actual properties of the thing, primarily 

those fundamental properties that determine just how the thing could possibly be 

used”. Thus, Norman’s definition directs the concept more towards elements that 

“enable” activities and actions that are specific to the affordance in the environment 

where it occurs (Norman, 2013). However, a user is not compelled to act upon the 

affordances or may not even interpret them in the way intended by the designer 

when the object is a product of design; instead, affordances open the possibility for 

experiences and behaviors if an individual chooses to engage with them (see Huotari 

& Hamari, 2012; 2017). 

In the context of information technology, the affordance concept has been 

adopted (Volkoff & Strong, 2013), e.g. for conceptualizing the motivational 

properties of technologies. These motivational affordances refer to the properties of 

an object that support the motivational needs of an individual (Zhang, 2008). Such 
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affordances can be greatly varied and dependent on the context of the system, but 

they are implemented with the intention of supporting the user towards performing 

certain behaviors or reaching certain goals. However, the user must be oriented 

towards a goal for the affordance to actualize in a behavior (Volkoff & Strong, 2013). 

The concept of motivational affordance is thus well suited for the context of 

gamification and designing to support motivation via gameful interactions (Hamari 

et al., 2014c). Affording for gameful experiences via gameful interactions (be they 

elements commonly found in games or other game-like mechanics), has the potential 

to lead to the satisfaction of motivational needs, if, firstly, the individual perceives 

the affordances, secondly, they are oriented towards them, and thirdly, they act upon 

them. As Rigby (2014) notes, gamification that supports motivational basic needs via 

a gameful design that contains goals aligned with the needs of the individual, has the 

potential of supporting long term behavior and positive outcomes. 
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3 THEORETICAL BACKGROUND AND 
HYPOTHESES 

As new technologies and solutions are developed and launched, the question of 

whether the users will accept and adopt the technology is naturally of essential 

importance. Gamification is often implemented in domains such as healthy behavior 

or education and learning, that evidently require long-term efforts for the results to 

be realized (Hamari et al., 2014c), but at the same time are riddled with 

procrastination (see Ainslie, 1975). As the aim of the gamification is commonly to 

target and increase the engagement and motivation towards the activities and thus 

support reaching the goals, the questions of what aspects of the gamified systems 

and which motivational antecedents are actually associated with the willingness to 

continue using and commit to the service use become all the more relevant. 

When investigating issues related to why people use certain technologies or 

services, we deal with the questions of technology adoption and acceptance. 

Therefore, the research vein of technology acceptance and adoption serves well as a 

frame for investigating the perceived benefits that motivate the further use of a 

gamification system. In article 1, we hypothesized a research model building on the 

technology acceptance literature. The research model theorizes the relationships of 

the utilitarian, hedonic and social factors as the independent variables and the 

attitude towards the system, and the intentions to continue using the service are 

considered as the dependent variables. In article 2, the social factors are examined in 

more detail. In the study, an extended social influence model is developed and its 

relationship with attitudes towards the system and continued use intentions are 

investigated. This study also builds on some aspects of the technology acceptance 

literature and theories on social behavior (e.g. the theory of reasoned action, Fishbein 

& Ajzen, 1975, and theory of planned behavior, Ajzen, 1991). Furthermore, in article 

4, which looks at the demographic differences in the perceived benefits of 

gamification, a similar frame of utilitarian, hedonic and social benefits is used. Article 

3 examines the concept of flow more closely, but the theoretical background on 

which the study builds is discussed as part of the hedonic aspects of technology 

acceptance. In the following sections, I will introduce these theoretical frames and 

outline the research models and hypotheses building on this frame. 
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3.1 Technology acceptance 

A rich and deep vein of research on technology adoption and acceptance has 

developed in the field of information systems science. This vein of literature has 

traditionally made a distinction between services and systems based on their use 

orientations and objectives. Services aiming to fulfill objectives that are external to 

the service use itself have been referred to as utilitarian (Davis, 1989; van der 

Heijden, 2004), while services used for entertainment purposes and for the sake of 

using the service itself have been termed as hedonic (van der Heijden, 2004). 

Within this dichotomy, the utilitarian systems are considered to serve 

instrumental purposes such as efficiency and ease of use (e.g. Davis, 1989; van der 

Heijden, 2004). Their use is thus driven mainly by a need for productivity. From a 

motivational perspective, the use of utilitarian systems is often considered to be 

extrinsically motivated (see Deci & Ryan, 1985; van der Heijden, 2004), and the 

purpose of the systems is to make the goals of the user more easily attainable. The 

usefulness and benefits of such systems, and consequently the willingness to use 

them, thus rise from reaching the external goals more efficiently. 

Conversely, hedonic systems are used for the purposes of entertainment and 

enjoyment of the activity, and the process of using the system itself motivates the 

use. From the viewpoint of motivational theory, when an individual is intrinsically 

motivated, they are considered to perform an activity for the sake of engaging in the 

activity itself rather than for any external goals (van der Heijden, 2004; Ryan & Deci, 

2000). In other words, the enjoyment derived from the behavior is thought to be 

enough to incite its performance and to create an optimal or autotelic experience 

(see e.g. Csíkszentmihályi, 1990). Furthermore, the enjoyment of using the service 

promotes prolonged use (van der Heijden, 2004), regardless of whether the system 

provides any utilitarian benefit. A clear example of hedonic information systems are 

video games. Video games have been considered to represent a pinnacle form of 

hedonic, self-purposeful systems, in that they are mainly used for the sole purposes 

of enjoyment and entertainment. 

When considering gamification from the perspective of this system type 

dichotomy, no clear categorization as either utilitarian or hedonic system can be 

made since there is reason to believe that gamification provides both utilitarian 

benefits such as productivity, and hedonic benefits such as enjoyment (see article 1). 

Building on this idea, the discussions in article 1 and manuscript 5 of this dissertation 

suggest examining and perceiving gamification as a new type of information system. 

Gamification could be considered to aim at motivating the user toward utilitarian 
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goals via hedonic means: i.e. aiming for useful goals through the motivational 

potential of gameful interactions. Given the intriguing position of gamification as 

such a mixed information system, examining it from the perspective of the benefits 

it provides to its users is interesting for reasons of theory development, as well as 

for the practical purposes of gamification design. 

One of the most widely used theoretical models for study of technology 

acceptance is the technology acceptance model (TAM) (Venkatesh, Morris, Davis & 

Davis, 2003; Legris, Ingham & Collerette, 2003; King & He, 2006) (see figure 2). 

Building on the theory of reasoned action (TRA) (Fishbein & Ajzen, 1975) 

developed in the field of psychology, the original TAM sought to explain usage and 

user behavior of information systems with mainly utilitarian use orientations. 

According to this original model, the two key beliefs determining user behavior are 

perceived usefulness and perceived ease of use. The original model has been 

implemented for the study of a variety of technologies over the past few decades, 

and the basic structure explaining the successful acceptance of novel technologies 

has been validated in several studies (see e.g. Davis, 1989; Venkatesh & Davis, 2000; 

Venkatesh, 2000; Davis, Bagozzi, & Warshaw, 1992). Furthermore, numerous 

extensions and redefinitions of the model have been proposed (for a discussion, see 

Bagozzi, 2007). 

 

Figure 2.  The technology acceptance model by Davis (1989)2. 

                                                   
2 The technology acceptance model was first introduced by Davis (1986) in his doctoral dissertation. 
The first model included attitude as a mediating variable between independent variables of perceived 
usefulness and ease of use and the dependent variable of behavioral intention. Furthermore, the first 
modelling of the theory also included design features as antecedents to the above-mentioned 
independent variables. The first published work on the model by Davis, Bagozzi and Warshaw (1989) 
included similar variables. However, in a work also published in 1989, Davis (1989) discussed the then-
open question of the relationship of attitudes and behavior, and omitted the variable from the analysis 
in the given study. The variables of perceived usefulness, perceived ease of use and behavioral 
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Information systems originally served mainly instrumental organizational needs 

(Hirschheim & Klein, 2012), and therefore purposes of productivity and efficiency, 

and considerations of the enjoyability of the systems were deemed rather irrelevant. 

However, the hedonic aspects of ISs have over time become increasingly pertinent 

for both research and the industry. The need for understanding the use of more 

varied types of information systems was eventually acknowledged due to the 

emergence of the hedonic consumer perspective (Hirschman & Holbrook, 1982; Wu 

& Lu, 2013), the technological developments of the time, and the consequent rise of 

information systems for entertainment purposes enabled by the development of the 

consumer markets for information technology. Consequently, since the original 

TAM lacked indicators of intrinsic motivations and values, perceived enjoyment was 

included in the model to adjust it for the investigation of user acceptance of hedonic 

ISs (van der Heijden, 2004) (see figure 3). 

 

Figure 3.  The technology acceptance model for hedonic information systems by van der Heijden 
(2004). 

Moreover, as technological solutions have developed, information technology 

has gained more relevance in the lives of people, and simultaneously, the possibilities 

of how we can use technology have widened. Today, socialness is an inseparable part 

of a large portion of technologies, as well as their usage behaviors. However, the 

original technology acceptance model did not acknowledge social factors as 

contributing to the use intentions of the systems. In fact, these social aspects were 

long neglected within the research field despite the (current) evident insight that 

technology adoption processes and actual usage are more often than not connected 

                                                   
intention have since remained as the core components of the model to which various antecedent, 
mediating or moderating variables have been included. 
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to larger social environments than simply ourselves as individuals (Bagozzi, 2007). 

Much of the early research acknowledging the social factors and social influence 

processes in technology acceptance have viewed them as having uni-directional 

interpersonal influence (Bagozzi, 2007) - leaving much of the actual social processes 

to go unheeded. Today, due to the proliferation of social aspects in technologies as 

well as an increased awareness of the complex social realities within which we make 

our decisions regarding technology use, the literature acknowledging social 

perspectives is more abundant. Part of this development has been attributed to the 

IS research field becoming more aware of theories on human motivation (Zhang, 

2008). Social influence has also become a factor commonly examined as one of the 

predictors for the outcome behavior or behavioral intention of using an IS.  

However, as the original technology acceptance model and many of its re-

specifications did not include social aspects (see e.g. Davis, 1989; Venkatesh & 

Davis, 2000; Venkatesh, 2000; Davis et al., 1992), then much of the research 

examining the role of social aspects has resorted to the theories on which the TAM 

was built. These are namely the theory of reasoned action (TRA) (Fishbein & Ajzen, 

1975), and the theory of planned behavior (TPB) (Ajzen, 1991) which was developed 

based on the TRA. In the basic structures of the TRA and TPB, the behavioral 

intentions to engage in a behavior are investigated by measuring determinants for 

the intentions: attitude toward the behavior and subjective norms (see figure 4). 

Article 2 also builds on these theoretical grounds, mainly the TPB, to explore the 

relationship of the social aspects and the intentions to continue using the gamified 

system. 

 

Figure 4.  The theory of planned behavior (Ajzen, 1991). 
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3.1.1 Hypotheses on the perceived utilitarian, hedonic and social benefits 
of gamification 

Utilitarian aspects 

As noted above, gamification presents an interesting case of information systems 

from the perspective of use orientations and functions. Despite the gameful 

structure and interactions that the systems bring to activities, at the core of gamified 

systems is a practically-oriented, utilitarian goal that the user is seeking to reach. 

Therefore, how well the gamified system can respond to these utilitarian needs can 

be considered as an essential aspect of the system. 

The utilitarian aspects relating to how useful and efficient a technology is 

perceived to be have commonly been operationalized in the technology acceptance 

literature as perceived usefulness. Specifically, perceived usefulness refers to “the 

degree to which a person believes that using a particular system would enhance his 

or her job performance” (Davis, 1989). Prior research has suggested that perceived 

usefulness mostly predicts the use intentions of a system (Davis, Bagozzi & 

Warshaw, 1989; Venkatesh & Davis, 2000) in contexts such as organizational and 

work environments, where the system is used for utilitarian purposes and for 

reaching goals external to the IS itself. In these contexts, other factors such as 

effortlessness or enjoyment of the IS use have been shown to be less relevant for 

their acceptance (Davis et al., 1992; Wu & Lu, 2013). 

Conversely, in contexts with hedonically oriented use objectives, the perceived 

usefulness has been shown to be a less important determinant of the usage intentions 

of a system (van der Heijden, 2004). For instance, in the context of online games, a 

significant, although weak relationship was found between usefulness and attitude, 

while the connection of usefulness and use intentions was found to be insignificant 

(Hsu & Lu, 2004). However, in the context of gamification, the perceived usefulness 

of the system is presumably relevant for the willingness to continue using the system, 

as in gamified systems the utilitarian dimension is essential to the system itself, in 

addition to the hedonic design. Therefore, examining the relationship between 

usefulness and both attitude and use intentions is reasonable. 

In addition to usefulness, the technology acceptance literature has theorized ease 

of use to be one of the main determinants for intentions to use a system (Davis, 

1989; Venkatesh & Davis, 2000; Venkatesh, 2000). Perceived ease of use has been 

defined as “the degree to which a person believes that using a system would be free 

of effort” (Davis, 1989). In IS literature, the perceived ease of use has been 
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considered to improve efficiency of the interaction with the system, and thus 

supporting of the utilitarian functions of the system. In other words, when other 

aspects are equal, the ease of using a system may cause it to be perceived as more 

useful (Venkatesh, 1999). A positive relationship between ease of use and the 

intentions to use a system has indeed been shown to exist in prior research (Davis 

et al., 1989; Venkatesh, 1999, 2000). Furthermore, ease of use has also been 

considered as important for attitude formation (Davis, 1989). 

In the context of hedonically oriented systems, ease of use has been shown to 

positively affect both attitude (Hsu & Lu, 2004; Wang & Scheepers, 2012) and 

continued use intentions (Atkinson & Kydd, 1997; van der Heijden, 2004). In 

hedonically oriented services the focus is on the enjoyability of use and thus on the 

interactions with the system. Therefore, ease of use becomes central in determining 

the user acceptance of hedonic ISs (van der Heijden, 2004). In the context of 

gamification where both utilitarian and hedonic system aspects are present, 

perceptions of the ease of use may promote senses of efficiency as well as 

experiences of an obstacle-free use of the gamified system. These in turn may 

generate a more positive attitude and an increased willingness to continue using the 

service. 

Consequently, the following hypotheses on the relationship of the utilitarian 

aspects of usefulness and ease of use with continued use intentions and attitude were 

proposed in article 1: 

 

H1.1: Usefulness is positively associated with attitude. 

H1.2: Usefulness is positively associated with continued use. 

H2.1: Ease of use is positively associated with attitude. 

H2.2: Ease of use is positively associated with continued use. 

Hedonic aspects 

Gamification has been defined as aiming to induce in the gamified contexts, 

experiences similar to those that games commonly induce. Games are generally 

connected with enjoyable and pleasant experiences and ideas of autotelic, self-

purposeful behavior (Rigby, 2014; McGonigal, 2011). We play games of our own will 

and for the satisfying experiences they often produce. Among these so-called 

gameful experiences are, for example, the hedonic aspects of enjoyment, playfulness 

and flow (e.g. Ryan et al., 2006). As discussed earlier, sensing these experiences is 



 

44 

often considered to be what makes games engaging and intrinsically motivating. 

Harnessing similar experiences by implementing gameful affordances in the contexts 

of the utilitarian functions described above aims at transferring such motivational 

effects into the new environment. 

In the technology acceptance literature, intrinsic motivations have commonly 

been operationalized as perceived enjoyment. Perceived enjoyment refers to the 

extent to which “the activity of using the system is perceived to be enjoyable in its 

own right, apart from any performance consequences that may be anticipated” 

(Davis et al., 1992). As discussed above, perceived enjoyment has been deemed a 

less important antecedent to use intentions than usefulness in the context of 

utilitarian systems. However, when examining the user acceptance of hedonically 

oriented information systems, the predicting relationships have been shown to be 

opposite. In the case of games, game-like systems and other hedonic ISs, perceived 

enjoyment and perceived ease of use have been found to be stronger predictors for 

the user acceptance of a technology than perceived usefulness (see e.g. Atkinson & 

Kydd, 1997; Hamari, 2015; Mäntymäki & Riemer, 2014; Moon & Kim, 2001; van 

der Heijden, 2004; Venkatesh, 1999). 

In addition to enjoyment, playfulness is a concept that is often associated with 

games and play. In the context of information technology use, playfulness has been 

defined as a cognitive spontaneity in the interactions with the system (Martocchio & 

Webster, 1992). Playfulness in the use of IT can be perceived as a situation-specific 

experience that is marked for example by senses of spontaneity, inventiveness, 

imagination, creativity and exploration (Webster & Martocchio, 1992). Inducing 

playful interaction and experiences from system use has been shown to be beneficial, 

for example, in training contexts. Playful interactions may promote creative and 

exploratory behavior, which has been suggested to benefit the learning process and 

lead to better learning results (Perry & Ballou, 1997). Similarly, gamification 

potentially proposes a new, creative way of approaching the task or activity at hand 

by framing it in a new way (see Lieberoth, 2014). In general, the social contextual 

cues that the activity is framed with may have an effect on how it is perceived (Perry 

& Ballou, 1997; Webster & Martocchio, 1992). For instance, whether an activity is 

framed as “work” or “play” may have an influence on the attitude formation toward 

the activity (Sandelands, 1988; Venkatesh, 1999; Webster & Martocchio, 1993; see 

also Lieberoth, 2014). Therefore, the gameful and playful reframing of an activity 

could create experiences of playfulness (on playfulness, see e.g. Lieberman, 1977; 

Venkatesh, 1999; Webster & Martocchio, 1992), such as the described experiences 

of spontaneity, inventiveness, imagination, creativity and exploration. Similarly to the 
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perceived enjoyment, experiencing playfulness while using a gamified system could 

potentially lead to an increased willingness to keep using the system. 

Therefore, the following hypotheses on the relationship of the hedonic aspects 

of enjoyment and playfulness with continued use intentions and attitude were 

proposed in article 1: 

 

H3.1: Enjoyment is positively associated with attitude. 

H3.2: Enjoyment is positively associated with continued use. 

H4.1: Playfulness is positively associated with attitude. 

H4.2: Playfulness is positively associated with continued use. 

 

Furthermore, the hedonic aspect of flow has often been highlighted in the 

context of gamification. The concept of flow has been originally defined by 

Csíkszentmihályi (1990) in his seminal works seeking to understand the flow 

experience and its antecedents by studying athletes, artists and professionals in 

various fields. Based on his findings, two conditions for flow were defined: 1) 

Perceived challenges of the activity match and stretch the capabilities of the 

individual, thus producing an experience of being fully engaged in the task and acting 

on the height of his/her skills (Csíkszentmihályi, 1990; Nakamura & 

Csíkszentmihályi, 2002). 2) The goals of the activity are explicit and reachable, and 

one receives instant feedback for his/her progress on the activity (Nakamura & 

Csíkszentmihályi, 2002). In further conceptualizations of the concept, 

Csíkszentmihályi (1990) defined the following nine dimensions that include 

conditions for reaching flow (1, 3, 4, 6, 9) as well as experiences commonly 

experienced when in flow (2, 5, 7, 8): 1) a balance between the challenge of the task 

and skills of the individual, 2) a merging of action and awareness, i.e. one performs 

the activity almost ‘‘automatically’’, 3) clear perceived goals, 4) unambiguous 

feedback, 5) focusing on the task at hand, 6) a sense of control of the activity, 7) a 

loss of self-consciousness or a reduced awareness of self, 8) time transformation, i.e. 

the sense of time becomes distorted, and 9) an autotelic, intrinsically rewarding 

experience, implying that the activity in itself is a reason for performing it instead of 

any external objectives (Csíkszentmihályi, 1990; Nakamura & Csíkszentmihályi, 

2002).  

Games and gameplay commonly capture many of the flow dimensions described 

above (McGonigal, 2011; Hsu & Lu, 2004; Procci, Singer, Levy & Bowers, 2012; 

Wang, Wu & Wang, 2009). Playing games is self-determined, that is, we ourselves 
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choose to engage in a game. Thus the behavior is usually autotelic and performed 

for its own sake. Game design often aims at guiding the player to learn and master 

the necessary skills for achieving the goals that follow. In other words, games are 

commonly designed to induce optimal challenges where there is a balance between 

the presented challenge and the player’s skills. Furthermore, games provide goals and 

feedback, and the act of playing games is commonly very focused, sometimes even 

up to the point of losing an awareness of one’s surroundings and even of oneself. In 

the context of games, the state of being very focused and losing awareness of one’s 

surroundings are often referred to as immersion (Ermi & Mäyrä, 2005). 

Consequently, games and playing have been examined from the perspective of flow 

experiences (see e.g. Hsu & Lu, 2004; Procci et al., 2012; Wang et al., 2009; Weibel, 

Wissmath, Habegger, Steiner & Groner, 2008).  

As gamification builds on many aspects of games and game design, many of the 

above features and goals of games are commonly also relevant in the design of 

gamification. However, in the context of gamification, flow experiences have not 

been considered to any significant degree. In this dissertation, the study of flow in 

gamification is limited to the examination of how to measure flow in the given 

context. Specifically, in article 3, the properties of an instrument measuring the flow 

experiences from the use of a gamified service are investigated. The instrument 

under scrutiny was developed by Jackson and Eklund (2002), and is based on 

Csíkszentmihályi's (1990) nine dimensions of flow. Consequently, the theoretical 

frame of flow in this dissertation is based on the above-mentioned definition by 

Csíkszentmihályi (1990). 

Social aspects 

We as social beings have a psychological need for experiencing relatedness, that is, 

we have a need to experience belonging and being connected with others (Reeve, 

2009; Deci & Ryan, 2000; Ryan & Deci, 2000). These fundamental psychological 

needs direct our thoughts and behavior to seek situations and interactions in which 

to fulfill such needs. We are motivated to perform activities and engage in behaviors 

that provide a fulfillment for the needs of establishing close connections with others, 

and of being emotionally attached and involved (Reeve, 2009; Ryan & Deci, 2000). 

The needs for social connection also lead us to not act as completely independent 

individuals. Due to seeking and building ties with relevant others we form 

relationships, groups and communities (see e.g. Tuckman, 1965). Through these 

social connections and spheres we both influence and are influenced by others: the 
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views and values of important others affect our views and values, and the influence 

is bidirectional (Cialdini, Green, & Rusch, 1992; Kelman, 1958; Bagozzi, 2007). 

Therefore, the need for relatedness is a powerful source of motivation and the 

connections we build and the interaction we take part in further shape our social 

realities. 

In the context of information technology, socialness has become an increasingly 

important aspect in the past decades. Today, the ubiquity of technology enables and 

affords constant social streams and connections to satisfy our needs for experiencing 

relatedness (see Mäyrä, 2008b). At present, a multitude of systems and services 

evidently solely serve the purpose of being able to be social and to connect with 

others. However, the strength and potential of social motivations have also been 

harnessed in a wide spectrum of systems and services that serve other use objectives, 

both utilitarian and hedonic, making social features an integral part of many of the 

information systems we use on a daily basis. With the power of social features, 

systems and services are looked to be made more engaging, and thus lengthen the 

time span of usage. Affording for the experiences of relatedness through system 

usage can potentially make the user more willing to engage with the system and 

continue using it (Zhang, 2008). 

In the literature on technology acceptance, social aspects have commonly been 

operationalized as subjective norms or social influence, which refer to an individual’s 

perception of how important others regard the target behavior and whether they 

expect one to perform that behavior (Ajzen, 1991; Fishbein & Ajzen, 1975). Prior 

information systems literature has investigated the social influence in a variety of 

contexts, such as organizational knowledge sharing (Bock, Zmud, Kim, & Lee, 2005; 

Lewis, Agarwal, & Sambamurthy, 2003), social networking services (Cheung, Chiu, 

& Lee, 2011; Cheung & Lee, 2010), e-learning (Hernandez, Montaner, Sese & 

Urquizu, 2011), blogs (Hsu & Lin, 2008), and e-commerce (Hamari, 2013). 

In the context of gamification, the social features are a common way to both 

create engagement as well as to harness the marketing potential through the users’ 

social networks. Thus, when a gamification system is embedded with social 

affordances it can be expected that the social influence processes are important 

factors affecting attitudes and use intentions (Ajzen, 1991; Venkatesh & Davis, 2000) 

in the given context. How a user perceives their peers and reference group within 

the service, and how they perceive the service and its use will thus potentially be a 

source of social influence. In line with Bock, Zmud, Kim, and Lee (2005), Lewis, 

Agarwal, and Sambamurthy (2003) and Venkatesh and Davis (2000), in article 1 we 
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hypothesize that the social influence directly affects attitude, as well as those 

behavioral intentions that are mediated by attitude. 

However, approaching social influence only in the simple manner described 

above would undermine the complexity of the social processes that take place when 

we interact with others. As argued by Bagozzi (2007), social influence is not a 

unidirectional relationship. Furthermore, there are different forms and potential 

sources of social influence that may affect a user regarding the use of a technology. 

Therefore, in article 2, the social aspects and their relationship with intentions to use 

the system were scrutinized in more detail. 

When seeking to connect and interact with other people, we often seek to join 

and/or form groups and communities that provide us with the meaningful 

connections we look for. Many information technologies of today enable and 

provide for finding, connecting and sharing with like-minded individuals, and for 

forming groups and communities for these purposes (see e.g. Boyd & Ellison, 2007). 

Groups commonly form around mutual goals, and through different stages of group 

formation usually develop to share mutual norms which are an important antecedent 

for group cohesion (Tuckman, 1965). The process of group cohesion is revealed in 

the tendency of a group of people to stay together and pursue some instrumental 

objectives, and thus, reciprocally benefit from the social community (Carron & 

Brawley, 2000). The group’s social norms are further communicated and diffused in 

interactions between the group members. The groups that an individual is willing to 

be and become part of may then become a source of social influence that one is 

most likely to be subjected to (Kelman, 1974). 

The social community that one is a part of most likely provides feedback to the 

individual on his or her behavior (Hernandez et al., 2011; Lin, 2008), and in the 

process signals to the individual the shared goals and norms and gives feedback on 

reaching or acting in accordance with them. Receiving positive feedback from the 

relevant community may further lead to experiences of satisfaction for the individual 

for acting in the manner supported by the group (Kelman, 1958; Lin, 2008; 

Lindenberg, 2001). Theories on group formation (Tuckman, 1965), relatedness 

regarding emergence of intrinsic motivations (Ryan & Deci, 2000) and social 

influence (Cialdini et al., 1992; Kelman, 1958) suggest that social influence also 

includes the affective experience derived from gaining recognition from acting in 

accordance with socially shared ideals. The fulfilment of needs of relatedness 

essential to intrinsic motivation requires a supportive environment, where the 

individual becomes recognized and accepted (Ryan & Deci, 2000). Furthermore, 
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recognition by the social community emerges from acceptance, which may motivate 

an individual to continue with the supported and encouraged behavior. 

Recognition as a form of acceptance may increase the cohesiveness of the group 

by, for example, increasing the positive attitudes the group members have toward 

each other (Lott & Lott, 1965). Members of cohesive groups, who have positive 

attitudes toward each other, tend to conform to group standards and further produce 

uniform conduct with the other group members (Hogg, 1992). Consequently, 

received recognition from group members may strengthen and increase positive 

attitudes toward other group members (Cialdini & Goldstein, 2004; Hogg, 1992), 

which can further lead to willingness to reciprocate, and to signal appreciation and 

acceptance toward others in the group (Cialdini & Goldstein, 2004). Reciprocity 

refers to returning a favor or a positive action with another (Cialdini & Goldstein, 

2004; Cialdini et al., 1992) and is a social drive that has been argued to exist in all 

human cultures (Burger, Sanchez, Imberi & Grande, 2009; Gouldner, 1960). When 

receiving positive feedback, people often feel obligated by the social norms to return 

the favor and reciprocate. Therefore, reciprocal benefits may arise from group 

interactions, when receiving recognition is reciprocated by providing recognition.  

Finally, in addition to the processes of recognition and reciprocity, the size of the 

relevant community (see e.g. Lin & Bhattacherjee, 2008) is likely to be an important 

factor for social influence, since it is proportional to the amount of influence a 

person can be exposed to. According to the theory of network externalities, the 

network effects (i.e., the value from the network) arise when the benefits from using 

the service are dependent on the number of relevant other users (Katz & Shapiro, 

1985; Lin & Bhattacherjee, 2008).  

Following this theoretical reasoning on the social influence and related social 

behavior, in article 2 an extended social influence model was hypothesized. In the 

context of a gamified system that enables social interaction among its users, we 

suggest that the social influence or the subjective norms (i.e. the perception of how 

important others perceive the behavior - in the case of gamified system use, this 

refers to the users belonging to one’s network within the system) lead to increased 

perceptions of being recognized by the community, which further leads to the 

willingness to reciprocate and give back to the community. 

We hypothesize that the more strongly a person believes others to expect and 

support a certain behavior, the more positively the recognition from performing the 

behavior and thus acting in accordance to those expectations will be perceived by 

the individual (see e.g. Kelman, 1958). Furthermore, the reciprocal interaction can 

promote a form of social usefulness of the system – i.e. receiving benefit from, and 
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in turn contributing to the social community (Lin, 2008; Preece, 2001; Wellman & 

Wortley, 1990). We operationalize the measurement of this construct as reciprocal 

benefits (see e.g. Hsu & Lin, 2008; Lin, 2008) and hypothesize that a positive 

relationship can be expected to exist between receiving recognition and the 

perceived reciprocal benefits derived from the system use. Furthermore, we expect 

the social influence to be likely to affect one’s attitude towards the service in general. 

Similarly, the service is potentially more positively perceived when it produces a 

sense of recognition from others (Preece, 2001) or is perceived as mutually 

beneficial. Such perceived recognition or senses of reciprocal benefits most likely 

exert a positive effect on the user’s general attitude toward using the service. Figure 

5 presents the extended social influence model. 

 

Figure 5.  The extended social influence model theorized in article 2. 

Based on the theorizations presented above, the following hypotheses on the 

relationship of the social aspects of recognition and social influence with continued 

use intentions and attitude were proposed in article 1: 

 

H5.1: Recognition is positively associated with attitude. 

H5.2: Recognition is positively associated with continued use. 

H6.1: Social influence is positively associated with attitude. 

H6.2: Social influence is positively associated with continued use. 

 

Furthermore, building on the theories of social behavior, the following 

hypotheses on the relationship of the social aspects with attitude were proposed in 

article 2: 

 

H1a: Subjective norms positively influence the impact of feedback from 
conforming to subjective norms. 
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H1b: Subjective norms positively influence the attitude toward the technology. 

H2a: Getting recognition positively influences the experience of reciprocal 
benefits within the system. 

H2b: Recognition positively influences attitude toward the system. 

H3: Perceived reciprocal benefits positively influence the attitude toward the 
system. 

H4a: Network exposure positively influences subjective norms. 

H4b: Network exposure positively influences perceived recognition. 

H4c: Network exposure positively influences perceived reciprocal benefit. 

H4d: The influence of network exposure on attitude is fully and positively 
mediated by the extended social influence. 

H4e: The influence of network exposure is partially and positively mediated 
within the causal chain of social factors. 

Attitude 

Attitude has been considered as a determinant of the willingness to use a system in 

the technology acceptance literature. Attitude refers to the overall evaluation of the 

system’s usage, be it either favorable or unfavorable (Ajzen, 1991; Fishbein & Ajzen, 

1975). A strong relationship between attitude and use intentions has been shown in 

several studies in the context of hedonic technologies (e.g. Baker & White, 2010; 

Bock et al., 2005; Lin & Bhattacherjee, 2010; Mäntymäki, Merikivi, Verhagen, 

Feldberg & Rajala, 2014). Thus, there is reason to believe that a similar positive 

relationship would be found in the context of gamification. 

The following hypothesis on the relationship of attitude with intentions to use 

the system were proposed in article 1:  

 

H7: Attitude is positively associated with continued use. 

 

In article 2, the relationship of attitude and the willingness to recommend the 

gamified system to others is also examined. The person’s willingness to recommend 

a system to others has been operationalized as word-of-mouth. In the context of 

continued use intention (Bhattacherjee, 2001), it reflects the satisfaction of the user 

with the system in question, and his or her willingness to recommend the service to 
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other people (Cheung & Thadani, 2012; Kim & Son, 2009; Srinivasan, Anderson, & 

Ponnavolu, 2002).  

Furthermore, as the objective of gamification solutions is usually to motivate a 

goal external to the system use itself, in article 2 the intentions to continue exercising 

in addition to the intentions to continue using the system were examined. As the 

system under study supports exercise, there is naturally reason to believe that a user’s 

intentions to continue using the system would also indicate increased intentions to 

continue exercising. 

Consequently, in article 2 the following hypotheses regarding attitude, continued 

use intentions, continued exercise intentions and word-of-mouth were proposed: 

 

H5: Attitude positively influences continued use intention. 

H6: Attitude positively influences intentions to recommend the service (i.e., 
WOM). 

H7: Intentions to continue using the system positively influence intentions to 
continue exercising. 

Research models in articles 1 and 2 

To summarize the relationships hypothesized in articles 1 and 2, figures 6 and 7 

present the research models of the two studies. 
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Figure 6.  The research model in article 1. 

 

Figure 7.  The research model in article 2. 
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3.2 Demographic factors in technology acceptance and use 

Building also on the frame of technology acceptance, article 4 brings more contextual 

factors to play in understanding the perceived benefits of gamification. Studies in 

gamification have highlighted that how gamification is perceived is highly dependent 

on the activity being gamified, the context within which the activity is performed, 

and the users and their individual characteristics (Hamari et al., 2014c). Therefore, 

the article 4 examined demographic aspects and their relationship with the perceived 

benefits of gamification. 

When dealing with technology acceptance and adoption, demographic factors 

such as age, gender, and education are understandably pertinent issues (Venkatesh, 

Morris, & Ackerman, 2000). For instance, the differences in perceptions, 

motivations and information processing in technology adoption processes and use 

intentions may have significant consequences in organizational contexts, where large 

sums are invested into IT (Morris, Venkatesh, & Ackerman, 2005; Sun & Zhang, 

2006; Venkatesh et al., 2000). However, for example, neither age nor gender have 

received much attention as moderators for these processes within the IS research 

field (Gefen & Straub, 1997; Sun & Zhang, 2006). 

Similarly, research on games and gamers has not addressed the question of player 

demographics and characteristics in particular depth (Greenberg, Sherry, Lachlan, 

Lucas, & Holmstrom, 2010; Griffiths, Davies, & Chappell, 2003; Williams et al., 

2008). Although the stereotypical idea of gaming being an entertainment form 

dominated by young males still manages to stay alive, the demographic diversity of 

gamers is being increasingly acknowledged (Greenberg et al., 2010; Griffiths et al., 

2003; Griffiths, Davies & Chappell, 2004; Hartmann & Klimmt, 2006; Williams et 

al., 2008; Yee, 2006). 

Gamification and related developments such as serious games and games for 

education (Landers, 2014) have brought games and gameful interactions increasingly 

to the everyday, and have potentially contributed to the widening demographics of 

gaming. However, there is little knowledge or data on user demographics for 

gamification services, or on whether the discrepancies in age and gender found in 

the use of gamified services can also be found in other digital gaming contexts. The 

two contexts of gamification and digital gaming differ evidently in their form and 

use objectives: gamification commonly seeks to advance utilitarian goals outside the 

game, whereas playing games is considered as purely autotelic or intrinsically 

motivated. 
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Both the literature on technology acceptance and on games and gamers have 

mainly examined the demographic factors of age and gender when addressing user 

or player characteristics. Therefore, in article 4 these demographic variables were 

also taken under inspection. 

Age 

Research on the effects of age in technology adoption and use has shown that 

younger technology users value usefulness more than older users when making 

decisions about using the technology (Venkatesh et al., 2003). In contrast, social 

influence has been shown to affect mature users more than young users in their 

technology adoption processes (Morris & Venkatesh, 2000; Venkatesh et al., 2003; 

Wang et al., 2009). For example, higher affiliation needs have been suggested to be 

a cause for these effects (Morris & Venkatesh, 2000; Sun & Zhang, 2006; Venkatesh 

et al., 2003), however, the effect has also been noted to diminish in the long term, 

for example, in organizational contexts (Morris & Venkatesh, 2000). Furthermore, 

older generations have been shown to experience lower self-efficacy and more 

computer anxiety than younger people, and thus to have a lower perception of their 

skills when using information technologies (Chung, Park, Wang, Fulk, & 

McLaughlin, 2010; Czaja et al., 2006; Ellis & Allaire, 1999; Harrison & Rainer, 1992). 

This notion is potentially related to findings that more mature technology users 

emphasize ease of use more when assessing the usefulness of a given system (Arning 

& Ziefle, 2007). Interestingly, findings have also been published that indicate the 

contrary, that is, age having no effect on perceptions of ease of use or usefulness of, 

for example, online communities (Chung et al., 2010). In any case, the trade-off 

between perceived ease of use and the perceived benefits of the device or service 

evidently becomes more relevant, as learning to use new devices and services 

becomes more time-consuming (Melenhorst, Rogers, & Caylor, 2001). 

Many of the age-related differences in technology use potentially boil down to 

the fact that younger users have been exposed to digital technologies at a younger 

age (Morris & Venkatesh, 2000), and this has understandably contributed to the 

phenomenon, which has often been labeled as the ‘digital divide’ between 

generations (Ijsselsteijn, Nap, de Kort, & Poels, 2007; Morris & Venkatesh, 2000; 

Pfeil, Arjan, & Zaphiris, 2009). The same generational gap has evidently existed to 

an extent in digital gaming (Greenberg et al., 2010; Griffiths et al., 2003, 2004; 

Hartmann & Klimmt, 2006; Williams et al., 2008; Yee, 2006), however, recent studies 

indicate that it has been diminishing (see e.g. Information Solutions Group, 2011). 
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Gender 

Gender has posed another interesting factor to examine in technology adoption and 

acceptance, as genders have been noted to differ, for example, in their decision 

making processes (Venkatesh & Morris, 2000) in terms of, for instance, information 

processing (Sun & Zhang, 2006; Venkatesh & Morris, 2000). In the technology 

acceptance literature studies have reported findings showing men to be more 

affected by the usefulness of the technology (Venkatesh & Morris, 2000). This has 

been considered to be a result of the male orientation towards more instrumental 

behavior (Spence & Helmreich, 1980; Venkatesh et al., 2000), and in general, men 

exhibit a higher task- and achievement-orientation (Hoffman, 1972; Minton & 

Schneider, 1980). In contrast, women are generally considered to be more 

interpersonally-oriented than men (Minton & Schneider, 1980; Spence & Helmreich, 

1980), which could suggest that women are more concerned with social relations, 

and, for example, more prone to social influence (Venkatesh et al., 2000). 

Accordingly, women’s IT adoption decisions have been reported to be affected more 

by social factors, such as subjective norm, especially during initial adoption 

(Venkatesh & Morris, 2000; Venkatesh et al., 2000). Similarly, for example in the 

context of social networking services, women have been indicated to be more 

socially motivated users of the services, while men concentrate more on pragmatic 

uses (Haferkamp, Eimler, Papadakis, & Kruck, 2012; Muscanell & Guadagno, 2012). 

However, contrary results have also been published in some contexts (Wang et al., 

2009). 

In the context of the technology acceptance literature, some studies have 

suggested that women are less likely to enjoy and use information technology (Ahuja 

& Thatcher, 2005). Explanations ranging from women’s lower perceptions of self-

efficacy and computer aptitude to higher perceptions of computer anxiety (Ahuja & 

Thatcher, 2005; Venkatesh & Morris, 2000; Whitley, 1997) have been offered. 

Furthermore, the effects of culture and cultural representations of technology and 

related issues have been suggested as a source for these findings. The fact that 

information technology has previously been a largely male-dominated field (Gefen 

& Straub, 1997) has been considered to affect these perceptions. Contrastingly, a 

study (Bain & Rice, 2009) conducted to gauge young female and male students’ 

attitudes and perceptions regarding technology found no statistically significant 

evidence of differences by gender in their attitudes or perceptions. The female 

students showed an equal interest in technology as their male counterparts, and were 

actually using information technology more than their male peers. However, in line 
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with the above-mentioned aspects of cultural representations, the female students’ 

perceived confidence in using the technology was found to be lower than for males 

(Bain & Rice, 2009). 

Related to the perceptions of self-efficacy and computer aptitude, ease of use has 

been reported to have a greater influence on women’s technology use and adoption 

processes, especially in organizational contexts (Venkatesh & Morris, 2000). 

However, Nysveen, Pedersen, and Thorbjørnsen (2005) have pointed out that these 

findings are potentially tied to the context where the study has been conducted. Their 

study on mobile chat services found no similar relationships between ease of use and 

gender, and they explain the results with the context of the study, and the fact that 

different mobile services are already largely used by both genders (Nysveen et al., 

2005). 

In the context of digital games, gender differences have been noted to exist in 

previous research (Greenberg et al., 2010; Hartmann & Klimmt, 2006; Lucas & 

Sherry, 2004; Williams et al., 2008). Motivational aspects have been suggested as one 

potential source for these differences. Researchers have considered, for example, 

gender roles and identities (Eagly, 1987; Lucas & Sherry, 2004; Poels, De Cock, & 

Malliet, 2012; Williams et al., 2009), self-efficacy or competence (Carr, 2005; 

Hartmann & Klimmt, 2006), and have examined the motivational effects of 

contentual (sexualized) representations of (female) gender (Beasley & Collins 

Standley, 2002; Dietz, 1998; Kafai, 1998), violent themes and competitiveness (Dietz, 

1998; Lucas & Sherry, 2004), and a lack of meaningful social content (Hartmann & 

Klimmt, 2006). The game and gaming context and environment seem to be related 

to the gender distribution of the players. In some game environments – e.g. massively 

multiplayer online (MMO) games – older players and women have been noted to 

spend more time playing than younger players and men (Williams et al., 2008, 2009), 

although opposite findings have also been published (Greenberg et al., 2010). Similar 

to the findings in the context of information technology adoption, females have been 

noted to be more socially oriented in gaming contexts, while males are more 

achievement-oriented (Williams et al., 2008, 2009) and express more competitiveness 

than females (Hartmann & Klimmt, 2006). However, the social orientation of 

females in gaming has also been questioned by the presence of opposite results 

(Funk & Buchman, 1996; Jansz, Avis, & Vosmeer, 2010; Lucas & Sherry, 2004). 

What these contradicting findings do indicate is that both technology use in 

general and in games and gaming, involve complex processes that are tied to various 

social and cultural structures. Furthermore, the findings reflect the individual and 

personal variations of the users. Thus, attention is direly needed as to what kind of 
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needs and perceived benefits drive the acceptance and use of different technologies 

for different characteristics. 

Time using the service 

In addition to the demographic factors of age and gender, time spent using the 

service was also examined. How long one has been involved with a service and the 

related social community are likely to affect the perceptions of the benefits received. 

For example, in a gamification context, Farzan et al. (2008b) found that the effects 

of motivational system elements may diminish with time. The discussion of the 

novelty effects of gamification suggests that at first users might feel excited about 

the new gameful features, but that their interest declines with time. 
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4 METHODOLOGICAL FOUNDATIONS 

Methodologically, the research conducted for this dissertation relies heavily on 

empirical data and on a quantitative approach, which entails some implications in 

terms of ontology and epistemology. While the quantitative methods largely build 

on positivist ontological perspectives, the ontological stance and philosophical 

perspective from which this dissertation is conducted lie more in the field of critical 

realism (Bhaskar, 2008).  

The critical realist perspective makes a distinction between the real, actual and 

empirical domains of reality. The real refers to the mechanisms and structures, 

physical, social and conceptual, of the world that exist independent of our knowledge 

or perception of them. These mechanisms generate events that may or may not 

occur, which is known as the domain of the actual. These events may then be 

observed or experienced, constituting the domain of the empirical (Bhaskar, 2008; 

Mingers, Mutch, & Willcocks, 2013; Volkoff & Strong, 2013). Furthermore, critical 

realism emphasizes causality as an indicator of existence (Mingers et al., 2013). In 

comparison to a classical positivistic view, which is based on the idea of empiricism 

that only what can be observed exists, the realist perspective entails that the world 

and the objects and events within it exist independent of our perception of them, 

and through the empirical, these can become objects of our knowledge (Mingers et 

al., 2013). In other words, causality does not require observation, however, our 

knowledge of this causality is dependent on us observing it. 

These ontological notions lead to the epistemological conception that what we 

perceive of the world is dependent of our interpretations of what we see and 

experience (Volkoff & Strong, 2013): our perceptions and knowledge of this reality 

are thus bound to be fallible (Volkoff & Strong, 2013; Mingers et al., 2013). 

Furthermore, as our observations are the subject of our interpretations, our prior 

knowledge, shaped by the social environment we exist in, thus affects the 

observations we make. Regarding production of (scientific) knowledge, what critical 

realism entails is that knowledge is a social process drawing on antecedent social 

products (Bhaskar, 2008; Mingers et al., 2013): “the practice of science is a social 

process drawing on existing theories, results, anomalies, and conjectures (the 

transitive objects of knowledge) to generate improved knowledge of science’s 
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intransitive objects”, that is, the independently existing reality (Mingers et al., 2013). 

According to Bhaskar (2008), knowledge depends on something knowledge-like to 

precede it, and scientific knowledge can only be produced by operating with 

scientific or pre-scientific antecedents, such as concepts, models and theories. 

Therefore, from an epistemic point of view, knowledge is always historically and 

socially located, and thus, relative (Mingers et al., 2013). Thus, the acceptance of the 

ideas of critical realism entails more or less the rejection of the ideal of complete 

objectivity which is central to classical positivist ontology, and acknowledging the 

subjective grounds of scientific knowledge. However, via the scientific methods, by 

building on the cumulated knowledge, testing of hypotheses and replication of these 

tests our knowledge and understanding can approach the domain of the real. 

In this dissertation, the critical realist perspective is visible in the methodological 

choices made. The research work of the dissertation builds on the hypotheses 

regarding the phenomena at hand. These hypotheses propose a rationale of the 

underlying mechanisms, that is, the domain of the real, behind the observable 

phenomena, or the domain of the empirical. These hypotheses are then tested with 

empirical methods in order to eliminate false or alternative hypotheses. However, 

due to the nature of the domain of the real as well as the subjectivity and limitations 

in our ability to perceive and observe the real (i.e. the fallibility of knowledge), there 

is always a level of uncertainty in our interpretations of the underlying mechanisms 

(Mingers et al., 2013). 

The profound empirical orientation and foundation of this work is visible in the 

fact that all of the articles are either based on first-hand empirical data or investigate 

empirical research second-handedly. The four included articles report studies where 

theoretically formed hypotheses have been tested using empirical data sets, and the 

fifth manuscript explores how empirical research on gamification has been 

conducted on a wider scale. 

4.1 Data 

Two types of data sets were used in the articles forming this dissertation: quantitative 

survey data gathered from the users of a major gamification service and a 

systematically collected body of prior literature on gamification until 6/2015. The 

first data gathered by quantitative surveys was analyzed in articles 1-4. Surveys were 

chosen as the data gathering method in order to explore the general tendencies 

regarding the perceived benefits from the use of gamification. While the survey 
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method, especially when conducted online, is subject to various limitations such as 

selection and response biases (see section 6.5 for a discussion of these limitations), 

it also holds great strengths in terms of scale and reachability. The second data set 

used for this dissertation was academic literature published under the flag of 

gamification. This body of prior literature forms the data of the literature review 

presented in manuscript 5. 

4.1.1 Survey data 

4.1.1.1 The Fitocracy service and gathering of the survey data 

The empirical data was gathered via an online survey from the users of Fitocracy, 

which is one of the world’s largest exercise gamification services (Fitocracy, 2017). 

The service was launched in 2011 and has been operating since this time. This 

specific service was chosen for data gathering as it represents a rather archetypical 

gamification solution featuring many of the elements that are among the most 

frequently implemented gameful affordances (Hamari et al., 2014c). Furthermore, at 

the time of data gathering, the service had a large and active user base, which 

facilitated reaching potential respondents. 

Fitocracy as a system enables exercise-tracking, affords for social networking and 

interaction, and seeks to support all these activities via the gamification. Several 

gameful affordances have been implemented in the service. Firstly, when registering 

to the service, a user creates a profile allowing for personalization and customization. 

After registering, the user can start logging exercise activities. The service is self-

reported; in other words, the details of the specific instance of exercise must be filled 

in by the user themselves. With the profile, the user has a value indicating their level 

in the system. The level is based on the accumulated number points gathered by the 

user. Each instance of logged exercise awards the user a number of points, which is 

based on a pre-set point value specific to the type of exercise, and further affected 

by, for example, the reported intensity or challenge of the performance. The 

accumulation of these points then leads to increasing one’s level. Moreover, the user 

can gain achievements within the service in the form of badges. Badges are awarded, 

for example, for completing certain exercises or repeating them a given number of 

times or within a certain timeframe. 

In addition to the performance-related affordances, the Fitocracy service includes 

elements related to social interaction that are commonly implemented within social 
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network services (SNSs) (Baker & White, 2010; Boyd & Ellison, 2007; Lin & Lu, 

2011). Profile building and personalization are both popular features found on SNSs. 

Through having their own profile, the user can connect with other users by following 

their profile pages. The user can then follow the activity feed of their friends, i.e. the 

profiles one has chosen to follow. Similar to popular SNSs, the user can post status 

updates in addition to logging the exercise information. All status and exercise 

updates can also be “liked” or commented on by other users. Furthermore, users 

can create and join groups focusing on some general or exercise-related topic. Within 

these groups, users may connect and, for example, discuss a common topic of 

interest. Achievement badges are also rewarded for social activities, such as posting 

comments and receiving ‘‘likes’’ within the service. Users are also able to challenge 

each other to so-called duels, in which they compete with one another on completing 

a certain exercise activity within given parameters, such as time or intensity. 

The survey data was gathered between 10/2012 and 2/2013. At the time of data 

gathering, the service could be accessed via a browser or an iPhone application. An 

application for the Android operating system was released as the data gathering 

neared completion. 

In order to reach the respondents, a link to the online survey was posted on the 

discussion forums of the service. A permission for posting the survey link to the 

Fitocracy forums was acquired from the then-chief technology officer of the service. 

The survey was further promoted by posts to a few groups within the service 

clustered around a special interest or topic. Access to the groups as well as the 

forums requires registration, so the respondents had to have been registered users 

of the service to find the link to the survey. A description of the research and its 

purposes was provided with the link. As an incentive for participating in the survey, 

an Amazon gift card of $50 was raffled among the respondents.  

4.1.1.2 Descriptive details of the survey data 

The survey data gathered from the Fitocracy service was used in 4 of the articles 

included in this dissertation. However, in articles 1-3 the sample was 200 responses, 

while in article 4 a sample of 195 responses was used. Furthermore, in article 4, more 

descriptive details of the data were provided due to the study being concerned with 

demographics. The descriptive statistics of the data are reported in table 2.  
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Table 2.  Descriptive statistics of the data set of articles 1-3 (N=200, unless otherwise specified). 

  

Frequency Percent Age mean and median, by gender (N=195) 

Gender Age mean 

  
 

 

Female 102 51 Female 28.67 

 
 

 

Male 98 49 Male 30.58 

 
 

Age (mean = 29.5, median = 27.5) Age median 

  
 

 

less than 20 9 4.5 Female 26 

 
 

 

20–24 51 25.5 Male 30 

 
 

 25–29 54 27  Frequency Percent  

 30–34 41 20.5 Length of experience  

 35–39 22 11 less than 1 month 24 12  

 40–44 16 8 1–3 months 38 19  

 45–49 3 1.5 3–6 months 29 14.5  

 50 or more 4 2 6–9 months 26 13  

Age, by gender (N=195)  

(mean = 29.62, median = 28) 

9–12 months 33 16.5  

–19 Female 4  12–15 months 38 19  

 Male 5  15–18 months 7 3.5  

 Total 9 4.6 more than 18 months 5 2.5  

20–29 Female 58  Exercise sessions per week  

(mean = 5.3, median = 5.0) 

 

 Male 43  1–4 83 41.5  
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 Total 101 51.8 5–9 106 53.0  

30–39 Female 25  10–14 6 3.0  

 Male 37  15 or more 5 2.5  

 Total 62 31.8 Exercise hours per week 

(mean = 7.2, median = 6.0) 

 

40–49 Female 10  1–4 51 25.5  

 Male 9  5–9 99 49.5  

 Total 19 9.7 10–14 40 20.0  

50–59 Female 1  15 or more 10 5.0  

 

Male 3 

 

Country of residence (N=195) 
 

 

Total 4 2.1 United States 106 54.4 
 

    

United Kingdom 18 9.2  

    

Canada 16 8.2 
 

    

Others 55 28.2 
 

 

From compiling the descriptive information, the following conclusions can be 

made regarding the group of respondents. Firstly, the gender division within the 

respondents is equal. Secondly, the age distribution is wide with respondents in all 

categories. However, 20-29-year-olds are clearly more represented than any other 

age group. This is, however, likely to be descriptive of the general user base of the 

service; young adults who are interested in exercise and well-being. Interestingly, 

among the 20-29-year-olds, females form a larger group of respondents, while in the 

30-39-year-olds, male respondents are more numerous. The distribution of the 

respondents in terms of time using the service was also very even; only a few users 

had been using the service since around the time of its launch and thus reported to 

have gained experience with the service for over 18 months. The respondents also 

reported details on their weekly amounts of exercise. 
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A noteworthy aspect of the data is that over 62 % of the respondents reported to 

reside in North America; 54.4 % in United States and 8.2 % in Canada. The United 

Kingdom was reported as the country of residence by 9.2 %. The rest of the 

respondents reported 20 countries, each with less than 10 respondents, which have 

been categorized under ‘Others’ in table 2. Consequently, the dataset is heavily based 

on American respondents, which is expected as the service in question is based in 

the United States. Whether the potential cultural differences have had a notable 

effect on the results is beyond the scope of this study, but this highlights a prominent 

future research angle that gamification research should take into account. 

4.1.1.3 The measurement instruments, validity and reliability of survey data 

The survey instrument employed psychometric theory for the reason that the 

measured variables were subjective variables such as attitudes and motivations. 

Psychometric theory is focused on the measurement of latent psychological 

variables, which are not directly observable (Nunnally, 1978). A key aspect of 

psychometric theory is the development of instruments and scales for the 

measurement of these rather elusive variables. Consequently, psychometric 

measurement is concerned especially with the validity and reliability of the data 

(Nunnally, 1978). Validity refers to the degree the instrument is able to measure the 

intended phenomenon, while reliability refers to the consistency of a measure when 

used for measurement of a given phenomenon (Hair, Anderson, Babin & Black, 

2010). Psychometric measurement targets these aspects via multi-item measurement 

of the variables. A clear benefit of multi-item measurement is that complex 

theoretical concepts can be better captured by multiple measures regarding the 

concept, thus also reducing the measurement error of the concept (Hair et al., 2010). 

Subsequently, the analysis of the properties of the instrument (Nunnally, 1978), that 

is, specifically the construct and discriminant validity and reliability, is an essential 

aspect of psychometric measurement and controlling for measurement error. 

In the survey conducted for the current research work, all of the included 

constructs were adapted from previously published sources. Only minimal changes 

were made to the original construct items when adapting them to the context of 

exercise and the specific service under study. All of the psychometric variables were 

measured with a 7-point Likert scale (strongly disagree - strongly agree). The number 

of items per construct varied from 4 to 9 items. Table 3 outlines the construct 

sources and the number of included items in each study. Before all analyses of the 
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survey data, the independent variables and interaction terms were tested for 

multicollinearity - no multicollinearity between the variables was seen to exist. 

Table 3.  Constructs and their sources as well as number of items included in the studies. 

Construct Included 

in article # 

Abbreviation Included / 

Total items 

Adapted from 

Attitude 1, 2 ATT 4 / 4 Ajzen, 1991 

Continuance intentions 

for system use 

1, 2 CU/CUI 4 / 4 Bhattacherjee, 2001 

Continuance intentions 

for exercise 

2, 4 CE/CEI 3 / 4 (Article 2) 

4 / 4 (Article 4) 

Bhattacherjee, 2001; 

Venkatesh & Davis, 2000 

Enjoyment 1, 4 ENJ 4/4 Davis, 1989; van der 

Heijden, 2004 

Playfulness 1, 4 PLAY 7/9 (Article 1) 

8/9 (Article 4) 

Venkatesh, 2000; Webster & 

Martocchio, 1992 

Ease of use 1, 4 EOU 4/4 Davis, 1989; Venkatesh, 

2000; Venkatesh & Davis, 

2000 

Usefulness 1, 4 USE 5/5 Davis, 1989; Venkatesh, 

2000; Venkatesh & Davis, 

2000 

Network exposure 2, 4 NE/NEXP 4 / 4 Lin & Bhattacherjee, 2008 

Reciprocal benefits 2, 4 RB/RECIPB 4 / 4 Hsu & Lin, 2008; Lin, 2008; 

Preece, 2001 

Recognition 1, 2, 4 REC/ 

RECOG 

4 / 4 Cheung et al., 2011; 

Hernandez et al., 2011; Hsu 

& Lin, 2008; Lin & 

Bhattacherjee, 2010; Lin, 

2008 
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Subjective norms/Social 

influence 

1, 2, 4 SI/SOI/ 

SUBJN 

4 / 4 Ajzen, 1991; Fishbein, 1979; 

Fishbein & Ajzen, 1975; 

Hernandez et al., 2011; Hsu 

& Lin, 2008; Venkatesh et al., 

2003 

Word-of-mouth intentions 2 WOM 4 / 4 Kim & Son, 2009 

Time transformation 3 T 4 / 4 Jackson & Eklund, 2002 

Challenge-Skill Balance 3 CSB 4 / 4  

Merging Action & 

Awareness 

3 MAA 4 / 4  

Clear goals 3 G 4 / 4  

Feedback 3 F 4 / 4  

Concentration 3 C 4 / 4  

Control 3 CTRL 4 / 4  

Loss of self-

consciousness 

3 LSC 4 / 4  

Autotelic experience 3 A 4 / 4  

 

In article 3, we used the Dispositional Flow Scale-2 (Jackson & Eklund, 2002), 

which measures flow as dispositional rather than as a state. In other words, the 

instrument was used to examine the tendency to experience the different dimensions 

related with flow when engaging in computer-supported gamified exercise, rather 

than a reactive flow experience in one given instance of exercise (Jackson & Eklund, 

2002). As the respondents were instructed to answer based on all of the instances of 

exercising while using the given gamified system, the measurement represents an 

aggregate of the intensity of the experiences across these instances. In article 3, we 

used the same survey data and same metrics for validity and reliability as in articles 

1, 2 and 4, but as the focus of the paper was on the actual testing of the psychometric 
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properties of a certain instrument and several iterations of the testing were 

conducted, the details of that study are not summarized here. 

In articles 1, 2 and 4, the convergent validity and reliability were mainly assessed 

based on average variance extracted (AVE), composite reliability (CR), and 

Cronbach’s alpha (Alpha). All of these metrics exceeded the thresholds suggested in 

current, relevant literature: AVE should exceed 0.5, CR should exceed 0.6 and 

Cronbach’s alpha should higher than 0.7 (Fornell & Larcker, 1981; Nunnally, 1978). 

Furthermore, we examined the item loadings with their corresponding construct. As 

a consequence, items loading below a level of 0.650 were removed (one item in study 

2 and one item in study 4). 

In articles 1, 2 and 4, the discriminant validity was assessed, firstly, through the 

comparison of the square root of the AVE of each construct to all of the correlations 

between it and other constructs (see Fornell & Larcker, 1981). In order for the 

instrument to have adequate discriminant validity, all of the square roots of the 

AVEs should be greater than any of the correlations between the corresponding 

construct and another construct (Chin, 1998; Jöreskog & Sörbom, 1996). Secondly, 

we assessed the discriminant validity by confirming that each item had the highest 

loading with its corresponding construct. See tables 4, 5 and 6 for the details of 

convergent and discriminant validity of the data in articles 1, 2 and 4, respectively. 

Table 4.  Convergent and discriminant validity in article 1. Square roots of AVEs are reported in bold 
in the diagonal. 

 

AVE CR Alpha ATT CUI ENJ EOU PLAY USE REC SI 

ATT 0.795 0.939 0.914 0.892 

       

CUI 0.735 0.917 0.880 0.658 0.857 

      

ENJ 0.779 0.934 0.905 0.672 0.677 0.883 

     

EOU 0.752 0.923 0.887 0.473 0.521 0.620 0.867 

    

PLAY 0.568 0.901 0.870 0.444 0.429 0.410 0.294 0.754 

   

USE 0.713 0.925 0.899 0.791 0.655 0.737 0.500 0.447 0.844 

  

REC 0.804 0.943 0.919 0.587 0.397 0.566 0.371 0.267 0.464 0.897 

 

SI 0.735 0.917 0.879 0.666 0.490 0.568 0.393 0.434 0.636 0.461 0.857 
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Table 5.  Convergent and discriminant validity in article 2. Square roots of AVEs are reported in bold 
in the diagonal. 

 

AVE CR Alpha ATT CU CE NEXP RECIPB RECOG SUBJN WOM 

ATT 0.795 0.939 0.914 0.892 

       

CU 0.734 0.917 0.880 0.657 0.857 

      

CE 0.654 0.847 0.719 0.462 0.664 0.809 

     

NEXP 0.855 0.959 0.944 0.372 0.228 0.268 0.925 

    

RECIPB 0.700 0.903 0.857 0.713 0.492 0.431 0.472 0.837 

   

RECOG 0.804 0.943 0.919 0.587 0.390 0.332 0.483 0.644 0.897 

  

SUBJN 0.735 0.917 0.879 0.666 0.494 0.442 0.408 0.582 0.461 0.857 

 

WOM 0.756 0.925 0.893 0.754 0.617 0.385 0.428 0.651 0.654 0.660 0.869 

Table 6.  Convergent and discriminant validity in article 4. Square roots of AVEs are reported in bold 
in the diagonal. 

 

AVE CR Alpha NE EOU SOI RB REC PLAY ENJ USE CEI 

NE 0.855 0.959 0.944 0.925 

        

EOU 0.752 0.923 0.887 0.244 0.867 

       

SOI 0.735 0.917 0.879 0.383 0.375 0.856 

      

RB 0.700 0.903 0.857 0.448 0.425 0.570 0.837 

     

REC 0.804 0.943 0.919 0.464 0.363 0.446 0.636 0.896 

    

PLAY 0.529 0.899 0.870 0.226 0.250 0.392 0.356 0.233 0.727 

   

ENJ 0.779 0.934 0.905 0.334 0.596 0.558 0.633 0.561 0.384 0.882 

  

USE 0.713 0.925 0.899 0.222 0.460 0.621 0.655 0.437 0.419 0.714 0.844 

 

CEI 0.548 0.827 0.722 0.236 0.252 0.414 0.420 0.322 0.368 0.441 0.469 0.740 



 

70 

4.1.2 Review data 

The data of manuscript 5 consists of the reviewed literature. For the review, literature 

searches were conducted in the Scopus database (www.scopus.com) and in the 

Association for Information Systems (AIS) Electronic Library (AISeL) 

(aisel.aisnet.org). Scopus and AISeL index all of the other identified relevant 

databases, such as ACM, IEEE, Springer, the DBLP Computer Science 

Bibliography, and a wide variety of publisher repositories. Therefore, conducting the 

searches only within these databases was considered the most favorable option for 

rigor and clarity of the review (see Paré, Trudel, Jaana & Kitsiou, 2015). Furthermore, 

in the literature search phase, the decision was made not to include complementary 

forward-backward searches on the initial search results. While this procedure could 

have resulted in a few additional papers, a comprehensive forward-backward search 

on the abundance of literature gained with the original searches would have entailed 

an overbearing amount of work. 

The search for literature in the Scopus database was conducted using the 

following search query: TITLE-ABS-KEY ( gamif* ). The search was further limited 

to include conference papers, articles, articles in press, reviews, and book chapters, 

in order to exclude most of the non-academic publications. In the AISeL database, 

the search query ‘abstract:gamif* OR subject:gamif* OR title:gamif*’ was used. The 

search term gamif* was chosen as it takes into account all of the possible forms 

derived from the root, i.e. the noun gamification, and the verb gamify in all of its forms. 

The choice of search query excluded terms such as gameification that has sometimes 

appeared in academic contexts, but has not gained popularity. 

The searches were conducted in 6/2015 and resulted in 807 hits from the Scopus 

database and 35 hits from the AISeL database. Among these we identified 2 

duplicates, 18 overlapping hits between the databases, and 3 false hits, that is, papers 

containing the letter combination ‘gamif’ in the metadata, but referring to something 

other than gamification. The full versions of the remaining papers addressing 

gamification in their metadata were then retrieved. Of these, 16 studies were either 

not available in full, or the full versions were not received from the authors despite 

contact attempts. Furthermore, 16 papers were identified to be written in a language 

other than English and therefore excluded from further analyses. Consequently, the 

body of literature to be analyzed in the review was 787 papers. 

Before the analyses, the 787 papers were categorized as either full papers (N=527) 

or not full papers (N=260). The full papers were then further identified as empirical 

studies (N=294) or non-empirical studies (N=233). From these categories, duplicate 
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papers reporting the same study found in another publication were removed. 

Moreover, studies that either explicitly stated that the studied system contained no 

gamification, that gamification was a part of future plans to develop the featured 

solution, or the paper contained a mention of the term solely as a keyword were 

excluded. Thus, the final body of analyzed literature consisted of 273 empirical 

studies and 228 non-empirical studies. Figure 8 presents a flowchart of the literature 

search process. 

 

Figure 8.  Flowchart describing the literature search process of the literature review in manuscript 5. 

Literature searches:

Scopus 807 hits

AISel 35 hits

Total: 842 hits

Search for full versions

of papers:

819 papers

Further analysis of 

papers:

787 papers

Not full papers:

Short papers; Workshop 

papers; Posters;  

Magazine articles, 

journal paper articles, 

newsletters, 

commentaries; 

Extended abstracts; 

Research-in-progress; 

Demonstrations, 

tutorials; Technical 

reports, industry track 

papers; Panel or track 

proposals/descriptions; 

PhD papers; Editorials; 

Business reports; 

Books; Other not full

260 papers

Duplicates: 2 

papers

False hits: 3 

papers

Full version 

not available / 

received:

16 papers

Non-empirical papers: 

(Preliminary) description 

of a study/system, no 

empiricism; 

Conceptual/frameworks/

think pieces; Review 

papers; 

Simulations/modelings; 

Definition papers; 

Heuristics/evaluations of 

systems

233 papers

Papers with empirical 

data:

Empirical papers with 

adequately clear 

methods and data; Data 

and/or methods not well 

explicated

294 papers

Not in English: 

16 papers

Empirical papers: 286

Duplicate

studies:

8 papers

Full papers:

527 papers

Duplicate

studies:

5 papers

Non-empirical papers: 
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Empirical papers, fully 

analyzed: 273

Papers with no 

gamification, 

gamification as 

future plans, 

gamification

only as 
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13 papers

Overlapping

hits: 

18 papers
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4.2 Analysis methods 

Most of the research in this dissertation has been conducted using quantitative 

research methods. Articles 1, 2 and 3 are conducted using structural equation 

modelling (SEM), more specifically component-based modelling (PLS-SEM) in 

articles 1 and 2, and covariance-based modelling in article 3. In the fourth article of 

this dissertation, the analyses are conducted using multiple regression analysis. The 

articles 1-4 are all based on the survey data. In manuscript 5, systematic review 

methods were used for analyses of the literature. 

SEM methodology 

Structural equation modelling (SEM) was chosen as an analysis method as it enables 

the analysis of multiple variables and their relationships at once, and thus permits 

the modelling and testing of complex phenomena (Hair, Hult, Ringle & Sarstedt, 

2014). SEM refers to a set of methods that combine psychometric theory (Nunnally, 

1978) and econometric modelling in order to investigate models containing 

relationships between several independent and dependent latent variables (Fornell & 

Larcker, 1981; Hair et al., 2010). More specifically, psychometric theory (see section 

4.1.1.3) is employed in SEM as the multi-item measurement reduces the 

measurement error of complex theoretical concepts. Furthermore, the fact that the 

measurement error is accounted for improves the statistical estimations. The 

modelling part of SEM builds on (confirmatory) factor analysis and multiple 

regression analysis. In SEM, several interdependent multiple regressions can be 

estimated simultaneously (Hair et al., 2010). 

Different methods exist for employing structural equation modelling. In the 

research conducted for this dissertation, the method of partial least squares modeling 

(PLS-SEM) has been used in articles 1 and 2. In article 3, covariance-based SEM 

(CB-SEM) has been used. PLS-SEM or variance-based SEM is a component-based 

estimation method and oriented towards making predictions (Hair et al., 2014). As 

articles 1 and 2 focused on predicting the use intentions of the studied system based 

on various use motivations, PLS-SEM was considered to be a suitable approach. 

PLS-SEM focuses on maximizing the variance explained instead of the statistical 

accuracy of the estimates (Hair et al., 2014). The PLS-SEM analyses were conducted 

using SmartPLS 2.0 M3 (Ringle, Wende, & Will, 2005).  

The CB-SEM used in article 3 is oriented towards model generation from data, 

the testing of alternative models, and the confirmation of theories (Hair, Ringle, & 
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Sarstedt, 2011). The method is focused on the accuracy of the model estimates and 

the statistical fit of the model (Hair et al., 2010). In article 3, the fit of the current 

data set to previously developed models was tested. Furthermore, we tested to what 

factorial structures the data converges to, i.e. we generated a model from the data, 

and then confirmed the fit of this model. Thus, the CB-SEM was a more suitable 

method compared to PLS-SEM for conducting the analyses of article 3. 

In article 3, exploratory factor analyses (Tabachnick & Fidell, 2013) were 

conducted to determine the factorial structures the data converges to. The goal of 

factor analysis is defining the underlying structure among the variables that are 

included in the analysis, by combining highly interrelated variables into so-called 

factors. A factor based on the convergence of certain inter-correlated variables can 

make conceptual sense when examined from a theoretical background (Hair et al., 

2010). The exploratory factor analyses were carried out using SPSS 21. 

In CB-SEM, confirmatory factor analysis is used for examination of how well the 

data fits an expected structure (Hair et al., 2010), that is, a structure based on theory 

or one which is hypothesized. In confirmatory factor analyses the fit of the data with 

the model is analyzed using indices for goodness-of-fit. Indices used in article 3 of 

this dissertation are reported in table 7. The confirmatory factor analyses and thus 

the CB-SEM analyses have been conducted using AMOS 21. 

Regression analyses 

In article 4, the analyses of demographic differences in perceived benefits by age, 

gender, and time spent using the service were performed via standard multiple 

regression analyses (Tabachnick & Fidell, 2013; Hair et al., 2010). Simply put, 

multiple regression analysis enables analysis of the relationship between a dependent 

variable and several independent variables (Hair et al., 2010).  

All of the regression analyses of article 4 were conducted using SPSS 21. For the 

analyses, sum variables of the construct items were calculated in SPSS. Furthermore, 

the ratio-scale variable of age was used and the ordinal scale of time using the service 

was used for time using the service. The independent variables were centered prior 

to performing the analyses, and the interaction terms were created from the centered 

variables (Tabachnick & Fidell, 2013). 
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Table 7.  Goodness-of-fit index thresholds used for testing the model fit. 

Indicator Excellent Acceptable Source 

 Model fit measure 

CFI > 0.95 > 0.90 Hair et al., 2010; Hu & Bentler, 1999 

NNFI > 0.95 > 0.90  

RMSEA good < 0.5, passable 0.5 - 1  

 Validity & Reliability 

Square root of 

the AVEs 

Square root of the AVE of each construct < all 

correlations between it and other constructs 

Fornell & Larcker, 1981, Chin, 1998; 

Hair et al., 2010 

Item loadings Items are most highly loaded with the intended 

construct 

 

 

CR > AVE > MSV > ASV  

AVE > 0.5  

CR > 0.7  

Indices: CFI = Comparative Fit Index, NNFI = Non-Normed Fit Index, RMSEA = Root Mean Square Error 

of Approximation, CR = Composite Reliability, AVE = Average Variance Extracted, MSV = Maximum 

Shared Variance, ASV = Average Shared Variance 

Review methodology 

The review methodology followed the guidelines by Webster & Watson (2002) for 

conducting systematic literature reviews. The reviewed literature was first coded 

author-centrically; the data regarding each pre-defined point of analysis was retrieved 

from each of the papers and recorded into an author-centric analysis table. After 

each paper was scrutinized for the analysis, the perspective was pivoted and further 

analyses were conducted concept-centrically. In this phase, frequency tables were 

crafted for each point of analysis. These concept-centric tables served as the basis 

for the conclusions of the review. 
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5 FINDINGS 

5.1 Findings of article 1 

The analyses conducted in article 1 on the motivational antecedents of attitudes 

towards the use of gamification and of intentions to continue using the system 

indicate that attitudes are mostly influenced by utilitarian and social motivations, 

while use intentions are influenced by utilitarian as well as hedonic motivations. More 

specifically, a statistically significant positive direct relationship was found between 

usefulness and attitude, recognition and attitude, as well as social influence and 

attitude. Furthermore, usefulness was also found to have an indirect association with 

continued use intentions mediated by attitude. Interestingly, the social factors did 

not show even an indirect association with the continued use of the gamification. 

The continued use intentions were directly, statistically significantly influenced by 

ease of use and enjoyment, which also had an indirect association with continued 

use mediated by attitude. A curious finding is that experiences of playfulness had no 

direct relationship with either attitude towards the gamification or continued use 

intentions, however, a weak statistically significant, indirect relationship between 

playfulness and use intentions mediated by attitude was found. Altogether, the 

research model accounted for 71.6 % of the variance for attitude towards the 

gamification system as well as 56.4 % of the variance of the continued use intentions 

of the system. Table 8 summarizes the direct and indirect effects of the research 

model. 

In the research model, all of the independent variables were hypothesized to be 

positively associated with the dependent variables. Based on the results, the 

hypotheses H2.1, H3.1, H4.1, H5.2 and H6.2 were rejected. Furthermore, 

hypotheses H1.2 and H4.2 were only indirectly supported. Table 9 outlines the 

hypothesis results. 
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Table 8.  Direct and indirect effects in article 1. 

 

Direct effects Total effects (direct effect + mediated effect 

via attitude) 

 

Attitude Continued use Continued use 

Attitude n/a 0.309** 0.309** 

Usefulness 0.513*** 0.122 0.280*** 

Ease of use 0.031 0.126* 0.136* 

Enjoyment 0.015 0.327*** 0.331*** 

Playfulness 0.056 0.104 0.122* 

Recognition 0.226*** -0.085 -0.015 

Social influence 0.190*** -0.035 0.024 

* < p = 0.1, ** < p =0.05, *** < p = 0.01 

Table 9.  Hypothesis results of article 1. 

H# Hypothesis Supported? 

H1.1 Usefulness is positively associated with attitude. Yes 

H1.2 Usefulness is positively associated with continued use. Indirectly 

H2.1 Ease of use is positively associated with attitude. No 

H2.2 Ease of use is positively associated with continued use. Yes 

H3.1 Enjoyment is positively associated with attitude. No 

H3.2 Enjoyment is positively associated with continued use. Yes 

H4.1 Playfulness is positively associated with attitude. No 

H4.2 Playfulness is positively associated with continued use. Indirectly 
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H5.1 Recognition is positively associated with attitude. Yes 

H5.2 Recognition is positively associated with continued use. No 

H6.1 Social influence is positively associated with attitude. Yes 

H6.2 Social influence is positively associated with continued use. No 

H7 Attitude is positively associated with continued use. Yes 

5.2 Findings of article 2 

In article 2, the social aspects and their relationship with use of the gamification 

system were further investigated. All of the relationships modelled in the study were 

found to be statistically significant and positive. Of the dependent variables, the 

model accounted for 43.1 % of the variance in continued use intentions of the 

service, 56.8 % of the variance in word-of-mouth intentions, and 44.1 % of the 

variance in intentions to continue exercising. Furthermore, the model accounted for 

61.9 % of the variance in the attitudes towards the system.  

In addition to the hypothesized direct relationships, the indirect effects mediated 

by the extended social influence model suggested in the study were also investigated. 

As suggested in hypothesis H4d, the relationship between network exposure and 

attitude would be fully mediated by the extended social influence model. This 

mediation was tested by modelling a direct effect between network exposure and 

attitude. The direct effect showed a statistically significant positive relationship, 

which changed to an insignificant, almost non-existent effect when entered into a 

model that also contained mediation via the extended social influence. This analysis 

indicates that the extended social influence does indeed fully and positively mediate 

the effects of the network exposure on attitude. Moreover, to further argue for the 

extended social influence model, we hypothesized the relationship between network 

exposure and the social aspects of recognition and reciprocal benefits to be partially 

mediated via the subjective norm (H4e). The direct effect of network exposure on 

both social aspects was statistically significant and positive (see table 10). However, 

when modelling the indirect effect of network exposure and the social aspects 

mediated via subjective norm, the total effect on both relationships increases. This 

suggests that the effects of the network exposure on the social aspects are indeed 
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partially mediated by the extended social influence model. Consequently, all of the 

hypothesized relationships were supported by the data (see table 11). 

Table 10.  Direct and indirect effects in article 2. 
 

SUBJN RECOG RECIPB ATT WOM CU CE 

NEXP 0.408*** 0.354*** 

0.483***a 

(direct, 

SUBJN)b 

0.210*** 

0.472*** 

(direct, 

SUBJN, 

RECOG) 

0.414*** 

(SUBJN, 

RECOG, 

RECIPB) 

0.312*** 

(SUBJN, 

RECOG, 

RECIPB, ATT) 

0.272*** 

(SUBJN, 

RECOG, 

RECIPB, ATT) 

0.181*** 

(SUBJN, 

RECOG, 

RECIPB, ATT, 

CU) 

SUBJN - 0.316*** 0.172*** 

(RECOG) 

0.358*** 

0.479*** 

(RECOG, 

RECIPB) 

0.361*** 

(RECOG, 

RECIPB, ATT) 

0.314*** 

(RECOG, 

RECIPB, ATT) 

0.209*** 

(RECOG, 

RECIPB, ATT, 

CU) 

RECOG - - 0.543*** 0.165** 

0.381*** 

(RECIPB) 

0.287*** 

(RECIPB, ATT) 

0.251*** 

(RECIPB, ATT) 

0.166*** 

(RECIPB, ATT, 

CU) 

RECIPB - - - 0.398*** 0.300*** 

(ATT) 

0.261*** 

(ATT) 

0.174*** 

(ATT, CU) 

ATT - - - - 0.754*** 0.657*** 0.436*** 

(CU) 

a When two coefficient values are reported, the first value refers to the direct effect and the second to the total 

effect. 

b In parentheses are the different coefficients of which the total effects consist. 

Significance levels reported as * < 0.1, ** < 0.05, *** < 0.01. 

Table 11.  Results of article 2. 

H# Hypothesis Supported? 

H1a Subjective norms positively influence the impact of feedback from conforming to 

subjective norms. 

Yes 

H1b Subjective norms positively influence the attitude toward the technology. Yes 

H2a Getting recognition positively influences the experience of reciprocal benefits within the 

system. 

Yes 
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H2b Recognition positively influences attitude toward the system. Yes 

H3 Perceived reciprocal benefits positively influence the attitude toward the system. Yes 

H4a Network exposure positively influences subjective norms. Yes 

H4b Network exposure positively influences perceived recognition. Yes 

H4c Network exposure positively influences perceived reciprocal benefit. Yes 

H4d The influence of network exposure on attitude is fully and positively mediated by the 

extended social influence. 

Yes 

H4e The influence of network exposure is partially and positively mediated within the causal 

chain of social factors. 

Yes 

H5 Attitude positively influences continued use intention. Yes 

H6 Attitude positively influences intentions to recommend the service (i.e., WOM). Yes 

H7 Intentions to continue using the system positively influence intentions to continue 

exercising. 

Yes 

5.3 Findings of article 3 

Investigating the flow concept and its measurement in gamification was 

concentrated on exploring the factorial structures of the DFS-2 instrument and 

finding a structure with an adequate model fit. The data set was first tested using the 

original DFS-2 model (Jackson & Eklund, 2002) and secondly using the re-

specification of the DFS-2 by Procci et al. (2012). Following current suggestions for 

model fit indices, neither one of the models produced a satisfactory model fit. 

Therefore, we conducted an exploratory factor analysis to determine what kind of a 

factorial structure the data would converge on. Using principal component analysis 

with varimax rotation, a factorial structure explaining 71.7 % of the variance was 

found. In this factorial structure, the items of challenge-skill balance (CSB), clear 

goals (G), autotelic experience (A) and control (CTRL) loaded mainly on the same 

factor (see table 12). 

 



 

80 

Table 12.  Exploratory factor analysis. 

 

1 2 3 4 5 6 

f01CSB 0.416 

     

f10CSB 0.562 0.406 

    

f19CSB 0.697 

     

f28CSB 0.562 0.434 

    

f03G 

 

0.600 

    

f12G 0.492 0.473 

    

f21G 0.550 0.449 

    

f30G 

  

0.669 

   

f06CTRL 0.474 

 

0.488 

   

f15CTRL 0.427 0.510 

    

f24CTRL 0.526 0.500 

    

f33CTRL 0.546 0.488 

    

f09A 0.629 

     

f18A 0.691 

     

f27A 0.801 

     

f36A 0.778 

     

f05C 

 

0.713 

    

f14C 

 

0.807 

    

f23C 

 

0.711 

    

f32C 

 

0.743 
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f04F 

  

0.837 

   

f13F 

  

0.834 

   

f22F 

  

0.649 

   

f31F 

  

0.734 

   

f07LSC 

   

0.910 

  

f16LSC 

   

0.922 

  

f25LSC 

   

0.898 

  

f34LSC 

   

0.918 

  

f08T 

    

0.877 

 

f17T 

    

0.887 

 

f26T 

    

0.779 

 

f35T 

    

0.907 

 

f02MAA 

     

0.725 

f11MAA 

     

0.713 

f20MAA 

     

0.707 

f29MAA 

     

0.819 

Variance extracted 16.2 14.5 12.1 10.5 9.6 8.7 

Bolded: larger than some item in the core construct 

Item codes referring to the original corresponding constructs: T = Time transformation, CSB = 

Challenge-Skill Balance, MAA = Merging Action & Awareness, G = clear Goals, F = Feedback, C = 

Concentration, CTRL = Control, LSC = Loss of Self Consciousness, A = Autotelic experience 

 

The confirmatory factor analysis of this structure did not, however, provide a 

satisfactory fit, for which reason a specification by omitting items was conducted. 

An acceptable model fit was found for a structure from which all items that had a 
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poorer loading than the items of the core construct of each factor in the previous 

exploratory factor analysis were omitted. The structure with omitted items presented 

an acceptable convergent and discriminant validity and the fit indices were adequate: 

χ2 = 461.259, CFI = 0.955, NNFI = 0.948, RMSEA = 0.067, and CI90 0.048–0.066. 

However, this factorial structure omitted the three highly inter-correlated constructs 

of challenge-skill balance, clear goals, and control almost entirely. 

While the EFA by omitting items did provide a clean factorial structure, a solution 

without excluding items was sought. Based on the theoretical discussion of flow, the 

highly inter-correlated constructs, that is challenge-skill balance (CSB), clear goals 

(G), control (CTRL) and autotelic experience (A) are often regarded as conditions 

of flow (Csíkszentmihályi, 1990; Nakamura & Csíkszentmihályi, 2002) and can be 

qualitatively perceived as part of our experiences of mastery. The other constructs 

of the instrument, such as loss of self-consciousness or track of time can be 

considered more as outcomes from reaching flow. Following this line of thought, a 

higher-order construct was formed for the four highly correlated constructs (see 

figure 9). The construct was named mastery (or conditions of flow) similarly to 

Procci et al. (2012). Using the fit thresholds employed by Jackson and Eklund (2002) 

in their original study, an adequate fit was found for this structure: χ2 = 1120.066, 

CFI = 0,907, NNFI = 0.900, RMSEA = 0.069, CI90 0.063–0.075. Furthermore, the 

mastery second-order construct was acceptable in terms of discriminant validity. 

 

Figure 9.  The model using the second-order construct of mastery. 

Concentration

5 14 23 32

Control

6 15 24 33

Loss of self-

conciousness

7 16 25 34

Time

8 17 26 35

Autotelic

experience

9 18 27 36

Mastery

Challenge / 

Skill balance

1 10 19 28

Merging

action -

awareness

2 11 20 29

Clear goals

3 12 21 30

Feedback

4 13 22 31

Association ItemConstruct
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Furthermore, we analyzed the means of the responses regarding the original 

dimensions of flow to determine whether the response ratings as such would support 

the notion of ‘conditions’ and ‘outcomes’ of flow, as well as to generally examine 

which dimensions of flow were perceived as most prominent in the context of 

gamification (see table 13). Indeed, autotelic experience i.e. intrinsic motivations and 

the self-purposefulness of the behavior, and having clear goals and feedback were 

reported most by the respondents. Conversely, the dimensions of time 

transformation and merging of action and awareness were clearly reported to occur 

less. 

Table 13.  Means and standard deviations of the components of flow (in descending order). 

 A G F CTRL CSB C LSC MAA T 

Mean 5.810 5.715 5.685 5.495 5.298 5.063 4.831 4.259 3.535 

SD 1.018 1.025 1.112 1.106 1.013 1.174 1.631 1.168 1.492 

T = Time transformation, CSB = Challenge-Skill Balance, MAA = Merging Action & Awareness, G = 

clear Goals, F = Feedback, C = Concentration, CTRL = Control, LSC = Loss of Self Consciousness, 

A = Autotelic experience 

5.4 Findings of article 4 

The results of article 4 on the demographic differences in the benefits from 

gamification indicate that gender and time using the service more often have a 

statistically significant main effect with the benefits of gamification than age (see 

table 14). 

In the analyzed data, females reported to perceive more social benefits, 

specifically reciprocity and recognition, and more playfulness from the use of 

gamification than males. Furthermore, the female respondents reported higher 

network exposure and ease of use, as well as higher intentions of continuing exercise 

with the gamification. Moreover, time using the service positively influenced 

network exposure, but negatively influenced social influence from the service use, 

experiences of playfulness and enjoyment using the service, and the perceived 

usefulness of the service. The only statistically significant main effect of age was 

found to relate to the ease of use of the gamification. 
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Table 14.  The results of the standard multiple regression analyses. The table summarizes the 
standardized β-coefficients. Coefficients with statistically significant p-values are in bold. 
Statistical significances are reported as * p < 0.1, ** p < 0.05, and *** p < 0.01. 

 

Facilitators Social Hedonic Utilitarian Use 

 

NE EOU SOI RB REC PLAY ENJ USE CEI 

Age .043 -.135* -.099 -.019 -.060 .078 -.074 -.088 .048 

Gender1 -.146** -.120* -.074 -.156** -.257*** -.136* -.072 -.065 -.179** 

Time .173** -.020 -.158** -.076 -.092 -.119* -.167** -.167** -.081 

Age x 

Gender 

-.030 .033 .037 .003 .051 .028 .055 .099 .009 

Age x Time .145** .065 .015 .008 .117* -.127* -.059 -.055 -.069 

Gender x 

Time 

-.006 .031 -.002 .001 -.086 .058 .037 .113 .106 

Age x 

Gender x 

Time 

-.047 .114 .010 -.015 .065 -.067 .096 .040 -.161** 

Network exposure (NE), Ease of use (EOU), Social influence (SOI), Reciprocal benefit (RB), Recognition 

(REC), Playfulness (PLAY), Enjoyment (ENJ), Usefulness (USE), Continued exercise intention (CEI) 

1 Females were coded with the lower variable value. 

 

In addition to the main effects, the effects of the interaction terms of the 

independent variables on the perceived benefits were examined. Statistically 

significant effects were detected between the two-way interaction of age and time, 

and the dependent variables of network exposure, recognition and playfulness. 

These results suggest that as the age of users gets higher and the time they have spent 

using the service gets higher, the more they report to experience network effects and 

recognition from the use of the gamification, However, simultaneously, they 

experience less playfulness from the service as indicated by the negative effect 

between the interaction term and playfulness. 

Another statistically significant interaction effect was detected between the three-

way interaction between age, gender and time, and the dependent variable of 
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continued exercise intentions. This finding is, however, very challenging to interpret 

due to the complexity of the interaction term.  

5.5 Findings of manuscript 5 

In manuscript 5, a body of literature containing 787 papers mentioning gamification 

in their metadata was analysed. From the initial 819 papers, 787 papers were 

identified to be written in English as well as to be available as a full text. In 

manuscript 5, the bibliometric details and types of studies have been analyzed for 

the full body of literature. Domains of the studies were analyzed from all of the 

papers identified as full research papers. Finally, data gathering methods, data types 

used in analyses, analysis methods, affordances and outcomes were scrutinized from 

the body of empirical literature. Additionally, controlled experimental studies were 

identified from the empirical research papers, and the sample sizes as well as the 

results of these studies were analyzed. Consequently, the number and form of 

analyses conducted in manuscript 5 is vast. Therefore, only the most detailed 

analyses (on 273 empirical studies) are reported here. The results of the analyses 

conducted on the 66 controlled experimental studies are also reported in part below. 

In the review, the domains in which empirical research on gamification has been 

conducted were scrutinized. Table 15 outlines the domains and their frequencies. 

Based on the analysis, a clear majority (46.7 %) of the reviewed empirical studies on 

gamification, have been conducted in the domain of education and learning. The 

second largest domain is health and exercise, even though only 14.4 % of the 

empirical papers fall into this category. Different forms of crowdsourcing are the 

third most common domain (9.1 % of studies) and social networking and other 

social behaviors form the fourth most common domain (5.1 %). These 4 largest 

domains compose over 75 % of all the empirical studies, even though 21 different 

domain categories were identified. It is evident from table 15 that the variety of 

domains is vast, but the research is still very focused on certain areas. 

Furthermore, the affordances implemented in the empirical studies were also 

analyzed in the review. Table 16 outlines the 47 different affordances that were 

reported in the empirical studies. The affordances were subsequently grouped based 

on their type, into achievement/progression-oriented (10 affordances), social-

oriented (7), immersion-oriented (4), real world-related (8) and miscellaneous (18) 

elements. The identifications of the affordances were formed based on how the 

authors referred to the elements in their paper, without further analysis on 
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similarities or differences between the elements featured in different studies. Even 

though this manner of identifying the affordances is imprecise and potentially great 

differences between the affordances in same group could be found, due to the 

amount of the reviewed papers, a more detailed analysis of the implemented 

affordances would have been challenging and considerably more time-consuming. 

Table 15.  Domains in empirical studies (N=273). 

Domain Frequency % 

Education/Learning 129 46.7 

Health/Exercise 40 14.5 

Crowdsourcing (includes information gathering, knowledge sharing and citizen science) 25 9.1 

Social behavior/networking/sharing 14 5.1 

Software development/design * 11 4.0 

Business/Management 10 3.6 

Ecological/environmental behavior 9 3.3 

eCommerce/eServices 8 2.9 

Software engineering ** 7 2.5 

Marketing/Consumer behavior 4 1.4 

Citizen/public engagement/activity 3 1.1 

Entertainment (includes gaming, watching TV, media capturing) 3 1.1 

Innovation 3 1.1 

Transportation/Mobility 3 1.1 

Culture/Tourism 2 0.7 

Architecture 1 0.4 

Communication 1 0.4 

Emergency planning 1 0.4 

Politics 1 0.4 

Welfare/city/human/public services 1 0.4 

Work 1 0.4 

Total 276*** 

 

* Studies related to design and development of gamification services 

** Software engineering as a field of work/industry 

*** One study contains 4 different cases in different domains. All of the 4 domains are included in the categorizations. 
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Based on the analysis of the affordances reported in the empirical studies, the 

most common way of implementing gamification is the inclusion of some form of 

points and scoring (in 138 papers out of 273). In addition to points and scores, 

among the most common affordances were various challenges, tasks and goals (91), 

badges and achievements (85), leaderboards and rankings (82), and levels (59). These 

five most common affordances to appear in gamification studies all represent what 

is commonly understood in game design as goal metrics that provide performance 

feedback to the player (Zagal, Mateas, Fernandez-Vara, Hochhalter & Lichti, 2005). 

According to the review, gamification is thus mostly implemented as a means of 

tracking the achievements and progression of the user and providing related 

feedback. 

The analysis of the affordances also indicates that in addition to achievement and 

progression-oriented affordances, social elements are also a common form of 

gamifying. Among the reviewed literature, 49 of the 273 empirical studies included 

social networking features, 47 included some form of cooperation or teams, and 25 

studies specifically articulated to have the element of competition as an affordance. 

Furthermore, the category of immersion-related affordances in noteworthy with 29 

out of the 273 studies implementing either avatars, characters or some form of virtual 

identities, and 22 studies including some form of narrative, storytelling, or theme. 

Table 16.  Affordances studied in the empirical research papers (N=273). 

 

Frequency 

 

Frequency 

Achievement/progression Non-digital elements 

Points, score, experience points 138 Real world/financial reward 16 

Challenges, quests, missions, tasks, 

clear goals 

91 Check-ins, location data 16 

Badges, achievements, medals, trophies 85 Motion tracking 10 

Leaderboards, rankings 82 Physical cards 4 

Levels 59 Physical playboard 2 

Performance stats (includes visualization 

of agreement in crowdsourcing), 

performance feedback 

46 Real world interactive objects 1 

Progress, status bars, skill trees 32 Physical objects as game resources 1 

Quizzes, questions 32 Physical dice 1 
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Timer, speed 23 Miscellaneous 

Increasing difficulty 11 Full game (also board games), also 

commercial gamification systems 

not described 

17 

Social Assistance, virtual helpers 15 

Social networking features 49 Virtual currency 10 

Cooperation, teams 47 Reminders (to create engagement), 

cues, notifications, annotations 

9 

Competition 25 Retries, health, health points 7 

Peer-rating, also betting to review work of 

others 

17 Role play 6 

Customization, personalization 7 Onboarding (safe environment to 

practice the rules), benefits for 

beginners 

3 

Multiplayer 3 Adaptive difficulty 3 

Collective voting 1 Game rounds 2 

Immersion Warnings 1 

Avatar, character, virtual identity 29 Penalties 1 

Narrative, narration, storytelling, 

dialogues, theme 

22 Game slogans 1 

Virtual world, 3D world, game world 14 Funny movies 1 

In-game rewards 13 Virtual pets 1 
  

Trading 1 
  

Making suggestions 1 
  

Virtual objects as augmented reality 1 

 

The 273 empirical papers were analyzed regarding the outcomes of gamification, 

and the psychological and behavioral outcomes studied. The most commonly 

investigated psychological outcomes are overall perceptions of using the 

gamification system (in 54 papers out of 273). As a large part of the studies tested a 

prototype or a developed system, it is understandable that such user experiences of 

the systems would be of interest in the empirical studies. The common psychological 

outcomes being studied include affective aspects such as perceived enjoyment (34) 
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and cognitive aspects such the perceived usefulness or effectiveness of the system 

(23). Motivation is equally commonly investigated in relation to gamification (25). 

Of the behavioral outcomes, the empirical studies focused mainly on 

engagement/interaction with the gamification system, as well as on various 

performance indicators. A general participation in the system and its usage was 

measured as a behavioral outcome in 39 of the 273 empirical studies. Also, intentions 

or a willingness to continue using the system was commonly studied (13). Regarding 

performance, 34 studies investigated the speed or time of the activity as a behavioral 

outcome, 27 studies measured the amounts of contributions or content produced in 

the system, and 26 studies examined course or assignment grades or other indicators 

of academic performance. Furthermore, the amount of points gathered in the system 

(17), a measurement of the quality of the contributions (16), learning or skill 

progression (12) or the number of badges earned (12) were among the commonly 

studied behavioral outcomes. 

What is notable regarding the psychological and behavioral outcomes studied in 

the empirical works on gamification is that while many aspects have been 

investigated in a number of studies, there is very little consistency across the 

measurement instruments which are employed. 

In the literature review, only the results from controlled experimental studies 

were analyzed (66 papers out of 273). This decision was made in order to limit the 

analysis to studies where hypotheses were tested, and thus clear indications of the 

results were provided. Table 17 outlines the domains in which the controlled 

experimental studies were conducted, as well as categorizes them based on the 

reported results as either fully positive, mixed with mostly positive results, null results 

or equally positive and negative results, mixed with mostly negative results, and fully 

negative results. 

Among the controlled experimental studies, the domains of education and 

learning (28 out of 66 papers), health and exercise (13), and crowdsourcing (11) were 

most common, similar to the overall body of reviewed empirical literature. Most of 

the controlled experimental studies reported mixed but mostly positive results (31). 

Fully positive results were reported in as many as 19 studies, while fully negative 

results were reported in only 2 studies. While this finding indicates that based on 

experimental studies, gamification research mostly comes to positive conclusions, 

some caution should still be exercised when interpreting the results. The amount of 

studies with mixed and null or equally positive and negative results is still 

proportionately bigger than those with fully positive results, suggesting that there are 
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issues that need to be taken into account when considering the effectiveness of 

gamification. 

Table 17.  Results of the controlled experimental quantitative studies by domain. 

Domain Positive Mixed 

with 

positive 

Null or 

equally 

positive and 

negative 

Mixed 

with 

negative 

Negative Sum 

Education/Learning 10 9 7 1 1 28 

Health/Exercise 4 7 2 

  

13 

Crowdsourcing (includes 

information gathering, knowledge 

sharing and citizen science) 

1 7 2 1 

 

11 

Ecological/environmental 

behavior 

1 2 

   

3 

Social behavior/social 

networking/social sharing 

2 1 

   

3 

Marketing/Consumer behavior 

 

2 

   

2 

Business/Management 

 

1 

   

1 

eCommerce/eServices 

  

1 

  

1 

Innovation 

 

1 

   

1 

Software development/design 

    

1 1 

Transportation/Mobility 

 

1 

   

1 

Work 1 

    

1 

Total 19 31 12 2 2 66 
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6 DISCUSSION 

6.1 Utilitarian, hedonic and social motivations in the use of 
gamification 

In this dissertation, gamification has been investigated within the frame of 

technology acceptance literature, with the goal of understanding the perceived 

benefits from the use of gamification services and how these influence the further 

use of the systems. As discussed earlier, the technology acceptance literature has 

been characterized by a dichotomous conception of use orientations and functions 

of information systems, that is, the utilitarian systems used for efficiency and 

practicality and hedonic systems used for enjoyment purposes. Therefore, 

gamification poses an interesting phenomenon for examination within this frame, 

specifically as a system that aims to support utilitarian goals via hedonic experiences. 

The proliferation of such multipurpose, multifunctional information systems has 

been previously noted (see e.g. Gerow et al., 2013), and few information systems can 

anymore be designed without considering aspects such as their ease or pleasantness 

of use to at least some degree. The increasingly growing interest in gamification and 

parallel developments (Hamari et al., 2014c) has further reasserted this perspective. 

Yet, the understanding of how such specifically multifaceted systems are received 

and perceived, and how these perceptions influence the use of the system has been 

scant. This dissertation set out to shed light on this question in the context of 

gamification. Table 18 summarizes the main findings regarding the utilitarian, 

hedonic and social benefits by article. 
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Table 18.  A summary of the main findings and theoretical contributions regarding the perceived 
utilitarian, hedonic and social benefits from gamification. Results are presented from 
articles 1-4 where the perceived benefits were examined. 

Article Utilitarian Hedonic Social 

1 - The perceived usefulness of the 

gamification system is a strong 

determinant of attitude towards the 

system, but only via mediation 

associated with intentions to use it 

further. Thus, usefulness is 

potentially more consciously 

considered with regards to the 

system use. As theories on 

attitude formation suggest, beliefs 

regarding the outcomes of the 

behavior form our attitudes about 

it. In the case of gamification, the 

attitude would potentially rise from 

the expectations and validation of 

the usefulness of the system in 

question. 

- Ease of use is found to be a 

determinant of use intentions but 

not of attitude, suggesting that 

ease of use functions more as 

use-facilitating, obstacle-reducing, 

and thus a potentially less 

cognitive aspect affecting use 

directly instead of being 

associated with attitudes. 

- Enjoyment of the system use 

is strongly associated with 

intentions to use the system in 

the future. This suggests that 

such hedonic experiences are 

less cognitively processed 

benefits, and reacted upon on 

a more emotional, affective 

level leading to continued use 

intentions. 

- Playfulness does not seem 

to be experienced in the given 

context of gamification. This is 

potentially due to the 

structured nature of 

gamification via goals and 

boundaries for behavior. 

- The social aspects of 

social influence and 

recognition are positively 

associated with attitude but 

not with use intentions. 

Potentially this is due to the 

fact that the system use in 

the given gamification 

context is voluntary and thus 

the social influence has 

more impact over how the 

system and its use is 

perceived, than on one’s 

actual use intentions 

directly. 

2 

  

- The extended social 

influence model is supported 

by the data indicating that in 

the context of gamification, 

the perceived social 
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influence, recognition from 

other users, and reciprocal 

benefits all lead to a more 

positive attitude towards the 

system.  

- Recognition as such does 

not contribute to positive 

attitude towards the service, 

but when the user also 

experiences reciprocal 

benefit from the service, in 

addition to recognition, 

these lead to increased 

positive attitude. Therefore, 

the nature of relationships 

within the social community 

are also relevant. 

3 

 

- Autotelic experience, clear 

goals, feedback, control and 

balance between skills and 

challenge are reported to be 

experienced most in the given 

context of gamification. These 

dimensions have been 

defined in prior literature as 

the conditions for reaching 

flow. Furthermore, these 

dimensions correspond to the 

common perceptions in 

literature of gamification and 

its mechanisms. 

 

4 - The perceived usefulness of the 

gamification system was found to 

decline the longer the system was 

used. This finding supports the 

- The perceived enjoyment 

and playfulness were found to 

decline the longer the system 

was used. Similar to the 

- Females reported to 

receive more social benefits 

from the use of the 

gamification system than 
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suggested novelty effects of new 

technologies such as gamification. 

- More mature users were found to 

perceive less ease of use*, 

supporting the findings from prior 

research. 

utilitarian benefits, this is 

further support for the novelty 

effects of gamification. 

males, reporting higher 

recognition and reciprocal 

benefits as well as larger 

network effects*. These 

findings are in line with prior 

studies suggesting females 

to be more socially oriented 

in use of technology. 

- Time using the service has 

a positive relationship with 

the extent of one’s network, 

but a negative relationship 

with social influence. The 

time in the service obviously 

exposes one to a larger 

community of users, while 

with time and more 

experience from the service, 

the relevance of other’s 

opinions and influence may 

diminish. 

* In article 4, ease of use and network effects were grouped as facilitating factors. However, here those 

variables are reported as part of utilitarian and social factors, respectively. 

Theoretical implications 

One of the main findings of the research conducted for this dissertation is that both 

utilitarian and hedonic benefits are essential for the use of gamification systems 

(RQ1). This suggests that gamification systems are indeed being adopted into use for 

their useful qualities as well as their enjoyment aspects. However, a noteworthy 

finding made in article 1 was the different routes by which these two motivations 

were found to influence the perceptions of continued use of the respondents. As 

noted above, based on the analyses the hedonic factor of enjoyment was the 

strongest determinant for the intentions to continue using the gamification system, 

while the utilitarian factor of usefulness was strongly associated with attitudes 

towards the gamification service, and only via mediation influenced the actual use 
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intentions. This finding may suggest that enjoyment functions on a less conscious 

and more emotional, affective level in determining use behavior, while usefulness is 

more consciously realized and calculated (see Zaichkowsky, 1994 on affective vs. 

cognitive involvement), and therefore, the perceptions of the utility of the system 

are firstly manifested in the attitude, and only through that in the intentions to use 

the system. When considering the process of attitude formation, the connection of 

perceived usefulness and attitude is an intuitive one. According to theories on 

attitude formation (Ajzen, 1991), we form beliefs regarding, for example, behaviors 

by linking them with certain outcomes or other attributes, such as their cost 

efficiency. The attributes we link with behaviors are already valued negatively or 

positively in our minds, and thus the associated behavior becomes evaluated 

accordingly and we form our attitude towards the behavior automatically, based on 

these evaluations. Consequently, behaviors associated with desirable outcomes are 

mostly favored, while those with undesirable consequences are less likely to be 

favored (Ajzen, 1991). Therefore, as the gamification system is most likely to be 

adopted for use with hopes of supporting a given behavior, the fact that it has been 

perceived useful, that is, it is supporting the positively valued outcome, is then 

reflected in the attitude. 

Interestingly, similar to enjoyment, ease of use was found to have a positive 

relationship with use intentions, but no direct relationship with attitude. In 

technology acceptance literature, ease of use is commonly considered a determinant 

of future use similar to usefulness, as it is theorized to make the use of utilitarian 

systems more effortless and less taxing on the user (Davis, 1989; Davis et al., 1992; 

Venkatesh, 2000). Following this train of thought, similar to perceived enjoyment, 

ease of use can be conceived as a factor that reduces negative affective experiences 

such as the frustration caused by a complex user interface (see also van der Heijden, 

2004). In other words, while enjoyment measures the gain of positive affective 

experiences, then ease of use can be considered to measure the lack of negative 

affective experiences arising from the user interface of the system. Thus, the similar 

patterns of enjoyment and ease of use as determinants of use intentions could 

indicate their less cognitive and more affective nature in the context of the system 

use, and consequently, not as an essential role from the perspective of attitude 

formation towards the gamification system. 

A surprising finding was that playfulness does not seem to play an essential role 

for the use of gamification, at least in the studied context. This was indicated by the 

non-significant relationship of playfulness with both attitude and use intentions. One 

way of interpreting this finding is examining gamification in the frame of games and 
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play. As already discussed in section 2.2, Caillois (1961) suggested situating forms of 

play on a continuum of paidia and ludus, paidia indicating spontaneous, 

unstructured, free-form play, and ludus indicating structured play governed by 

explicit rules that must be adhered to - that is, what we commonly understand as 

games. As gamification is typically about providing activities with structure and goals, 

and feedback for reaching those goals, gamification seems to be situated more at the 

ludus-end of the continuum. This interpretation is also supported by the findings 

regarding playfulness. Furthermore, experiencing playfulness is potentially also 

dependent on the affordances implemented in the system. The gamification system 

from which the data for this dissertation was gathered, represents a rather 

stereotypical gamification solution with, for example, points, badges and levels. In 

the given context, these elements are not perhaps oriented towards inducing playful, 

explorative and spontaneous behavior, but rather provide structure for the activities 

through goals and boundaries for achievements. 

Concerning hedonic benefits on a larger scale, the relevance of the precursor 

dimensions of flow (Csíkszentmihályi, 1990; Nakamura & Csíkszentmihályi, 2002) 

for gamification was highlighted in this dissertation work. Based on the data and 

analyses in article 3, the aspects of autotelic experience, clear goals, feedback, control, 

and balance between skills and challenge are among the most experienced flow-

dimensions in the given gamification context. The dimensions of clear goals, 

feedback, control and challenge-skill-balance have been defined as conditions 

required to reach flow (Csíkszentmihályi, 1990; Nakamura & Csíkszentmihályi, 

2002), while the dimensions of a loss of self-consciousness, time, concentration, and 

a merging action-awareness have been considered as outcomes from reaching flow. 

The fact that the flow-inducing aspects were more common among the data is most 

likely due to gamification design building on many aspects of game design where 

designing for optimal flow-inducing experiences is common practice. Furthermore, 

audio-visual elements that could potentially support experiences such as the merging 

of action-awareness are rarer in gamification contexts than in games in general. 

Gamification designs commonly build on goal metric-types of affordances, such as 

points, badges and leaderboards (Zagal et al., 2005; Hamari et al., 2014c), which 

evidently contribute more for experiences of clear goals, control and feedback. 

In terms of the social benefits, several findings were made (RQ1). One of the 

main findings of article 2 was that the extended social influence model was supported 

by the data. Thus, the relevance of the social factors consisting of subjective norms, 

perceived recognition, and perceived reciprocal benefit for use and exercise 

continuance as mediated by attitude was supported. While the results were in line 
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with previous research suggesting that social factors are an important motivator in 

gamification contexts, especially in health and exercise related behaviors (Chen & 

Pu, 2014; Chen, Zhang & Pu, 2014; Allam, Kostova, Nakamoto & Schulz, 2015), 

article 2 was the first work to further examine the social influence process in 

gamification. 

The findings of article 2 were also theoretically interesting from the perspective 

of the TRA/TPB. In both of the theories, subjective norms are considered to be 

antecedent to behavioral intentions along attitude. However, based on our data and 

analyses, in the given context, the relationship between subjective norms and 

behavioral intentions was not significant, while there was a significant, partially 

mediated, positive relationship between subjective norm and attitude. Similarly, in 

article 1, the social aspects were found to have a significant relationship with attitude, 

but not with intentions to continue using the system. The relationship of social 

influence and attitude has been connected in previous literature, for instance, to the 

voluntariness of the system use. If the system is being used voluntarily, then social 

influence functions primarily through processes of internalization and identification 

(Venkatesh & Davis, 2000). In other words, the user may internalize the suggestions 

and opinions of respected peers and wish to identify with them, which then might 

lead to a willingness to use the system (Kelman, 1958; Venkatesh & Davis, 2000). 

Other central findings regarding the social benefits were that the larger one’s 

network in the service is perceived, the larger the social influence becomes, the more 

recognition one receives and the more they benefit from the reciprocal social 

behavior. Furthermore, it was noted that simply getting recognized within the service 

by other users does not necessarily translate into positive attitudes towards the 

service. However, when the user also perceives that they are receiving reciprocal 

benefits from the service in addition to the recognition, it leads to further positive 

attitudes towards the service. In other words, the nature of the interaction within the 

service may be more important than simply being acknowledged by the community.  

Practical implications 

Based on the findings on the utilitarian and hedonic benefits of gamification systems, 

a few key practical implications can be raised. The enjoyment of the system use was 

found to be essential for the use intentions, while the usefulness of the gamified 

system determined the attitude, and mediated by this, also positively influenced the 

use intentions. Thus, it can be concluded that the actual use of the gamification 

systems is reliant on both the ability of the gamification solution to motivate and 
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provide enjoyable experiences, as well for it to cater for the practical needs of the 

user. From the point of view of gamification design, this finding leads to the 

following points. Firstly, it is essential for designers to determine which kind of 

motivational affordance designs are successful in invoking intrinsic motivations in a 

given context (Hamari, Huotari, & Tolvanen, 2014; see also Zhang, 2008). In the 

case of gamification solutions, this entails a consideration of which type of gameful 

elements and interactions are most fruitful for creating motivation for the specific 

activity and user group. Secondly, the designer must consider how to integrate and 

direct those user motivations towards the activity that the system is actually 

encouraging. Failing in this task might lead to the system being merely a hedonic 

system without the aspect of motivating its users towards an actual utilitarian goal. 

Thirdly, the designers of motivational systems need to understand which aspects of 

the outcome behavior are essential for the user, and fourthly, how to design the 

system’s motivational mechanics so that they interweave into the activities that are 

encouraged by it (see Deterding, 2015). 

As practical implications of the findings on the social benefits, the importance of 

social features and social influence for the use of gamification systems is highlighted. 

Firstly, simply affording and enabling social interaction within and around the service 

is essential, as it enables the creation and strengthening of the social community, thus 

leading to more chances for users to become attached and engaged in the service 

through the social influence. The affordances that support the building of social 

community range from a means for communication to various sharing and “liking” 

functions (see e.g. Zhang, 2008). Secondly, these features enable users to give 

feedback on other users’ activities. Social feedback in the form of “likes” and 

comments may create senses of recognition and further support the emergence of 

experiences of relatedness. The perceptions of relatedness may increase the intrinsic 

motivations towards the use of the system. Thirdly, continued social interaction may 

be supported through social connection and community formation. Furthermore, 

the social interaction may be further translated into reciprocal benefits from the 

community through increased cooperation. 
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6.2 Demographic differences in perceived benefits from 
gamification 

Theoretical implications 

The demographic factors of age and gender as well as the time spent using the service 

were examined as contextual aspects affecting the perceived benefits of gamification. 

The three main findings regarding the demographic factors were novelty effects, the 

gender differences regarding social benefits, and the lack of differences based on age 

(RQ2). 

Firstly, the findings of this dissertation provide further support for the hypothesis 

that the use of gamification and other novel technological solutions may be affected 

by novelty effects. Prior studies (Farzan et al., 2008b; Hamari, 2013) have made 

similar findings suggesting that users might be driven by an initial enthusiasm for the 

new technology when adopting it, and due to their initial experiences, report higher 

perceived benefits. However, with time, the experienced benefits may start to 

decline. In study 4, the perceptions of usefulness, enjoyment and playfulness in the 

use of the given gamification system were reported as lower in conjunction with the 

length of time that the respondent had been using the system. Thus, there is reason 

to suspect that for users who have been using the service for a shorter period of 

time, the benefits still seem greater and thus some novelty effects are affecting the 

results. Furthermore, the time spent using the service had an evident effect on the 

size of one’s network within the service, but at the same time, the social influence 

was found to decline. The fact that the perceived social influence was found to 

decline with time spent using the service suggests that as one gains experience with 

the service, the perceptions of others’ opinions become less relevant in meaning for 

the individual. 

The second main finding regarding the demographic aspects was the higher 

perceived social benefits experienced by female users compared to male users. 

Examples from prior research, for instance, in organizational contexts (Venkatesh 

& Morris, 2000; Venkatesh et al., 2000), online contexts such as social networking 

sites (Haferkamp et al., 2012; Muscanell & Guadagno, 2012), as well as gaming 

contexts (Williams et al., 2008, 2009) have similarly suggested that female users 

perceive higher social benefits and are more motivated by social factors. In study 4, 

the female users especially reported more experiences of recognition from the 

service users, and larger network effects than males. Consequently, the findings 

suggest that women value the social aspects of gamification more than men, and 
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potentially view the associated social community more positively. In contrast, no 

support for findings from prior research on males perceiving more utilitarian 

benefits (see e.g. Venkatesh & Morris, 2000) were found. 

The third main finding regarding the demographic aspects was that no differences 

were found in the perceived benefits of system use based on age, except the lesser 

experiences of ease of use reported by more mature users. While the relationship of 

ease of use and age has been noted in prior literature and connected to the 

considerations of the digital divide (Morris & Venkatesh, 2000; Ijsselsteijn et al., 

2007; Pfeil et al., 2009) between younger and older generations regarding use of 

digital technologies, it is interesting that no other main effects of age were 

discovered. The question of whether gamification and gameful interactions can 

motivate people of all ages has occasionally been raised, and results have been 

published showing that younger users indeed experience more enjoyment and flow 

from their use of gamified services (Bittner & Shipper, 2014). However, the 

difference between the findings of the current and other studies in the age-related 

findings could be greatly affected by the other contextual factors of the service in 

question. The main focus of the service, the behavior it targets, the kind of social 

and cultural context in which the activity or behavior takes place, and how the design 

itself has been realized are all among the many issues that affect the adoption and 

acceptance of a gamification system. Thus, the factors causing the differences in the 

results would warrant more scrutiny. However, they suggest that there are potential 

benefits of gamification for users of all ages. 

Practical implications 

From a practical perspective, the finding regarding the novelty effects is especially 

relevant from the perspective of research designs. The results highlight that long 

enough timeframes are needed when studying the adoption of new technologies, in 

order to expose the potential effects of the initial novelty. Empirical gamification 

research has been noted to have employed fairly short timeframes (Hamari et al., 

2014c; manuscript 5 of this dissertation), which in turn may have contributed to 

some unsure or unfounded expectations and claims about the effects of gamification 

solutions. 

Furthermore, from an industry perspective, the finding on the potential novelty 

effects suggests that in gamification design, particular attention should be paid to 

identifying the critical points on the path of the user, regarding their experience and 

behavior. By addressing these points, for instance, through meaningful, engaging 
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content or increased social activity, the consequences of the novelty effects could 

potentially be reduced. The findings suggest on a more general level that employing 

social features in the service is beneficial for creating sustainable and engaging 

gamified services, so gamification designers should make particular efforts to 

integrate new users to the social network of the service at an early stage. 

In relation to the gender-related findings, gamification services that seek to attract 

especially female users might benefit from the application of rich social features. 

Gamification services may potentially be created to be more gender-neutral as they 

often rely on isolated game mechanics instead of the visual and cultural 

representations of video games that are often designed for specific user 

demographics. In a similar manner, gamification implementations could potentially 

be designed to be more appealing for wider age groups. Solutions supporting mental 

and physical activity, increasing chances of social connectedness, and offering instant 

feedback and support while also increasing one’s sense of self-efficacy could 

potentially afford motivations for technology use also among older generations 

(Arning & Ziefle, 2007; Czaja et al., 2006; Ijsselsteijn et al., 2007). 

6.3 Gamification in the light of current research 

The questions of does gamification work, how does it work and when does it work 

have been prevalent in recent years within both academia and industry (Hamari et 

al., 2014c). The answers to these questions are evidently not simple, but the most 

prominent ways to answer them have been seen through reviewing the accumulated 

knowledge on the subject. In order to synthesize the research literature on 

gamification and to provide an overview of especially the empirical research 

conducted, manuscript 5 of this dissertation focused on the current body of literature 

on the topic. The conclusions based on the findings of the review on empirical 

research are reported here (RQ3). 

The amount of empirical literature on gamification has grown considerably 

during the timeframe of conducting the research work for this dissertation. In early 

2014, our review on empirical gamification literature identified 24 studies with data 

and subsequent analyses (Hamari et al., 2014c). The data for the 2014 review had 

been gathered in 2013. When collecting the data for the review in manuscript 5 of 

this dissertation, in June 2015, the amount of empirical literature was 273 studies. In 

other words, within the two years between data collections, the empirical research 
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literature on gamification had grown more than ten-fold. This finding alone is 

significant enough to highlight the explosive growth of the field. 

Another main finding of the literature review is the prevalence of certain domains 

for the application of gamification. As indicated in the review results, the domains 

of education and learning, health and exercise, and crowdsourcing are the most 

commonly studied contexts for gamification. This finding is in line with the previous 

results of Hamari, Koivisto and Sarsa (2014c), and Seaborn and Fels (2015) who in 

their review of 30 HCI-oriented gamification studies found education, health, and 

crowdsourcing also to be the biggest domains for empirical research of gamification. 

Especially noteworthy is the dominating status of education-related studies in the 

empirical works, accounting for 46.7% of all the empirical studies. Thus, it can be 

concluded that if there is a domain in which the knowledge on gamification can be 

said to be gathering, it is definitely that of education and learning. The attractiveness 

of gamification in the education domain is rather understandable, as games in general 

commonly promote learning and the development of skills in an inherent manner 

through optimally designed experiences, and often provide a structured environment 

where these skills can be practiced (see e.g. Landers & Armstrong 2015; McGonigal, 

2011). 

Furthermore, the context of health and exercise has gained a lot of attention as it 

is perhaps the most visible in the lives of many, through various health-related apps 

and quantified-self solutions. For gamification, it posits a suitable behavioral target 

as with activities such as healthy eating and physical exercise, extra support and a 

motivational push may be needed in order to maintain routines. Relatedly, several 

studies have reported positive results from gamification in health and exercise 

contexts (Allam et al., 2015; Cafazzo, Casselman, Hamming, Katzman & Palmert, 

2012; Chen & Pu, 2014; Chen et al., 2014; Jones et al., 2014; Riva, Camerini, Allam 

& Schulz, 2014; Watson, Mandryk & Stanley, 2013). 

Similarly, crowdsourcing is a domain within which a lot of hype has been created 

for the implementation of gamification. Research examining the combinations of 

these two fields has previously been mapped by Morschheuser et al. (2016; 2017), 

who suggest that the addition of game elements for increasing the motivations of 

volunteer crowdsourcees is an efficient approach based on empirical research 

findings. 

Based on the analyses of the literature review, the concentration of research on 

these few domains is clear. Gamification has been considered in many contexts, but 

there is no accumulation of research results in most of the domains. Such a limited 

scope may in fact be detrimental to the gamification field as a whole. It is evident 
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that results about a gamification solution, for instance, from the field of education 

may not be applicable in business contexts, and vice versa. Also, as highlighted in 

this dissertation, contextual factors affect the adoption and acceptance of the 

systems, and each design should be considered in the specific social and cultural 

context of its application. Therefore, more research on a wider base of domains 

would be beneficial for the field. 

As a further conclusion based on the domains of the empirical research, it is clear 

that gamification seems to be implemented especially in domains where long-term 

commitment and perseverance are needed in order for the results to actualize. Such 

domains and behaviors are, for example, the learning of skills, or the development 

and maintenance of healthy or beneficial habits. This conclusion is supported by the 

fact that education, health and e.g. domains relating to ecological behavior are among 

the most popular categories. What is essential for these behaviors as perseverance-

requiring activities is that they can be learned or mastered with time and practice (see 

Deterding, 2015). The fact that these skills and behaviors are something that can be 

learned enables the tracking of progress, reaching of goals on the path towards 

mastering the skill etc. Thus, they are easily “gamifiable” and able to be transformed 

into motivating learning paths (see Deterding, 2015). 

The third main finding of the review was related to the affordances implemented 

in the reviewed studies. The analysis of the affordances employed in the reviewed 

empirical literature indicates that the triad of points, badges and leaderboards 

continues to dominate the landscape of gamification. Several critical opinions 

regarding the prevalence of these elements have been voiced, suggesting that 

employing such affordances without further consideration of the context or the users 

results in a mere “pointsification” of the activities (for a discussion of the criticism 

of the concept, see Deterding, 2015). One reason, however, for the persistent 

popularity of these elements may be the ease of implementing them as an additional 

layer to an existing system (Mekler, Brühlmann, Tuch & Opwis, 2015), thus avoiding 

the trouble of actually redesigning and reconsidering the underlying system and the 

logic of its function. Another potential explanation for the popularity of the 

blueprint design of points, badges and leaderboards may be that many gamification 

design guides and frameworks approach gamification design from a pattern-based 

perspective (Seffah & Taleb, 2012), and suggest designing gamification 

implementations by choosing the affordances from a given list of elements 

(Deterding, 2015).  

These approaches, however, undermine the complexity of gamification design. 

Firstly, gamification ultimately builds on motivational psychology (Deterding, 2015; 
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McGonigal, 2011; Deci & Ryan, 2000) and therefore, an understanding of human 

motivation and its psychological mechanisms is essential for successfully supporting 

the motivation for a given behavior. Secondly, this also demands sufficient 

knowledge of the behavior or activity itself. Determining how to restructure the 

behavior and how to transform it into gameful interactions that the user will also 

perceive as meaningful is a challenging task (Deterding, 2015). Moreover, 

gamification design is targeted to a variety of audiences and activities, as well as 

serving a range of motivational needs that individuals may have in the varying 

gamified contexts. Deterding (2015) highlights the tendency of gamification guides 

and frameworks to promote the idea of a certain design pattern leading to a specific 

effect – a practice also noted by Hamari et al. (2014c). However, as Deterding (2015) 

argues, from a psychological perspective, the motivational effect of every given 

situation is the result of “situated, active interpretation”. In other words, how an 

individual perceives the gamification is highly dependent on the nature of the 

activity, the contextual factors related to it, as well as the specific situation where the 

system is being used - all in addition to the individual’s own personal and 

demographic characteristics. 

The fourth main finding of the review is related to the outcomes studied in the 

empirical literature and the methodological challenges of the field. Based on the 

analyses, a wide variety of different psychological and behavioral outcome aspects 

have been studied. However, even within the studied outcome variables that have 

been grouped together in the analyses, there is considerably little consistency across 

their measurement instruments. This evidently poses a challenge for the 

accumulation of knowledge on the topic, and a more consistent use of measurement 

instruments would enable more efficient comparisons of effects and outcomes to be 

drawn across studies. As discussed above, the complexity of gamification design and 

the use environment of each system inevitably affect the results in each case, thus 

making data accumulation a challenging task. However, a higher consistency in how 

the effects and outcomes of the implementations are measured would increase the 

comparability of research results, despite their differences in implementation. 

The fifth and final main finding of the literature review is related to the results of 

the reviewed studies. Only the results of controlled experimental studies were 

examined due to the great number of empirical studies, and that experimental studies 

mostly clearly offered defined results. The challenge that a lot of preliminary research 

on gamification has been unclearly reported has previously been noted (Hamari et 

al., 2014c). Based on the analyses conducted in the review, most of the controlled 

experimental studies were found to report mixed results. In other words, for the 
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most part some effects were found to be positive, while others showed inconclusive 

or negative effects. This provides further support to the conclusions of previous 

gamification reviews (Hamari et al., 2014c; Seaborn & Fels, 2015) that gamification 

is not a silver-bullet type of solution for achieving positive results and success, either 

in the research sphere or in practice. The finding is supportive of the general 

potential of gamification, given that most studies reported positively oriented results. 

However, the finding still raises several questions regarding the inconclusive or 

negative effects that were seen. The reasons for the lack of effect and the potential 

negative consequences of gamification would warrant further scrutiny, similar to that 

which has been directed towards positive aspects. This would support gamification 

design in general, but also open up avenues for understanding the complex 

conditions that affect the adoption, acceptance and use of gamified solutions. 

6.4 Future research avenues 

As mentioned above, research on gamification is being conducted from various 

perspectives, and research-based knowledge on the phenomenon is accumulating at 

a great pace. However, it can be argued that the current research is not up to speed 

to how the phenomenon as a whole is developing. As the review of gamification 

literature reported in the manuscript 5 of this dissertation indicates, there are several 

areas where research is lacking or is underrepresented. Some of the main avenues 

and perspectives for inclusion in future research are summarized here, based on the 

agenda reported in manuscript 5. 

From a methodological perspective, continued research efforts should be 

especially targeted at conducting controlled experimental studies where the study 

settings would allow for the identification of the source of effects, and the 

timeframes would enable long-term analyses to be carried out. The gamification 

literature field is showing signs of maturing, and careful methodological research is 

being published in increasing amounts. However, more attention is needed on, for 

instance, controlling the effects of various elements in the study settings. On a 

general level, gamification literature is still insufficiently scrutinizing how and why 

the existing or developed solutions lead to the desired outcomes, or fail to produce 

them. 

In addition to methodological details, the theoretical understanding of how and 

why we expect gamification to work needs further reflection, and especially, it needs 

to reflect more in the form of empirical research. As Seaborn and Fels (2015) note 
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and as emphasized in manuscript 5 of this dissertation, there is an evident gap 

between theory and praxis in the literature, and theory is not often employed to 

ground the research which is undertaken. Furthermore, when a theoretical 

background (such as the self-determination theory) is considered in the studies, the 

interpretations are sometimes made based on deficient readings of the theories 

themselves (Deterding, 2015). The gamification research and discussion have 

focused heavily around the effects of gamification on human behavior (see e.g. 

manuscript 5 of this dissertation; Seaborn & Fels, 2015), which is obvious given the 

commonly perceived goal of gamification of affecting motivations and behavior 

(Huotari & Hamari, 2017). Thus, the lesser attention given to issues and aspects 

preceding the effects of gamification may be understandable. However, this focus 

also indicates that neither the theoretical nor the empirical issues of the overall 

gamification context are yet complete. Therefore, future research on gamification 

should seek to expand its focus from the affordances and outcomes of gamification, 

and also investigate aspects that precede the effects of gamification on human 

behavior and motivation, such as attitudes and beliefs or personality and 

demographic issues. Furthermore, how users perceive gamification is highly 

dependent on the users themselves, for example their demographic and personal 

characteristics, as well as how they perceive the context of the gamification and the 

specific activity they are encouraged to perform (see e.g. Hamari, 2013). The lack of 

acknowledgment paid to contextual factors in research further suggests a lack of 

theoretical understanding regarding the phenomenon. This particularly relates to the 

factors affecting human behavior, which in the case of gamification is itself more 

often than not the focus of the systems and the research that is conducted on them. 

Without the acknowledgement of these contextual factors, there is a risk of 

producing research results which in reality are not applicable outside the very specific 

setting of a given study. Moreover, we ignore the chance to develop a more 

comprehensive theoretical understanding of the phenomenon. Consequently, more 

attention is needed in gamification research on the users, the environment of the 

gamification, as well as the specific characteristics of the gamified activity. 

Regarding the thematic aspects of gamification research, as noted in the findings 

of this dissertation, current research and gamification solutions repeat similar designs 

in terms of the elements that are used, and are heavily concentrated on a few 

domains. In terms of the designs, future research should seek to widen the view on 

how gamification can be applied. Connected to the strengthening of the theoretical 

base of gamification research, future research could seek to find more influential 

ways of aligning gameful interactions with the underlying mechanisms 
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(psychological, behavioral and social) that influence the activity to be gamified (see 

Rigby, 2014). As shown in manuscript 5 of this dissertation, the variety of ways to 

implement gamification is vast and should be more widely explored. Instead of the 

abundance of ‘points, badges and leaderboard’ implementations, solutions building 

on e.g. social interaction, collaboration and collective goals, narratives and storylines 

are avenues worth exploring more thoroughly. These less often used elements of 

gamification could be harnessed for example to create more collaborative 

gamification, instead of the current focus on individual achievements and 

competitive comparison. Some interesting cases of collective level affordances and 

goals already exist within the research field, and may serve as examples for future 

studies. For instance, Jones et al. (2014) report a study featuring a gamification 

system for motivating schoolchildren to consume more fruit and vegetables during 

school lunches. The implemented system employs school-wide collective goals, 

cooperative action and collective rewards. Similarly, Laureyssens et al. (2014) report 

a study on citizen engagement in which they aimed for “augmenting community 

participation in urban neighborhoods” via various gameful affordances (including 

teams and cooperation) (Laureyssens et al., 2014). 

Related to widening the perspective of ways of implementing gamification, with 

regards to the domains, research should seek to further examine the possibilities of 

using gamification in less common contexts, instead of focusing solely on the 

domains of education and health, which are, however, undeniably important 

contexts and suitable for the gameful restructuring of goals and progress. Domains 

such as citizen engagement and participation, crowdsourcing and collaborative 

consumption, ecological behavior or citizen science are all domains riddled with 

challenges in engaging masses of people to tackle the varying problems that are to 

be solved. Returning to McGonigal’s (2011) rather ideological visions of saving the 

world with games, exploring the possibilities of using gameful interactions for 

engaging people in contributing to collective social and societal well-being would be 

a highly worthwhile endeavor for future gamification research. 

6.5 Limitations 

As with any research work, the research conducted for this dissertation is limited in 

various ways that must be acknowledged when considering and evaluating the 

results. Most of these limitations are related to the methods of data gathering. 
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The first data set gathered for the dissertation research was survey data gathered 

from an exercise gamification service. Firstly, the fact that only one service was used 

as a source of data poses some issues, and as a result, the findings have not been 

compared across services to determine the possible effects of the specific service 

context. While the process of data gathering has been described in detail so that 

similar process and the following analyses are replicable in any other service context, 

for this dissertation such work has not been conducted, and therefore the limitation 

of using only one service as the source of data must be acknowledged. 

Secondly, the service from which the data has been gathered was originally 

designed to include gamification features. In other words, the gamification features 

have not been added to an existing service, and all the users have started to use the 

service in question with an awareness of the gamification elements included in it. 

This fact must be taken into account as the users of the service are unlikely to 

separate the different dimensions and functions of the service, but instead perceive 

it as a whole that they have adopted for use. Prior research has speculated that 

gamification might be perceived differently when added to services that previously 

did not contain such features (Hamari, 2013). Potentially the motivations driving the 

use of a service could be different if the service was first adopted for use, for 

example, as a fully utilitarian service, and later augmented with hedonic elements. 

Determining how the fact that the service has been designed as a gamification service 

may have affected the responses of the users in the survey data remains beyond the 

reach of this study. 

Thirdly, the gathered survey data has been self-reported and self-selected, as is 

common in online survey data gathering. However, self-reporting and self-selection 

are commonly known to be potential sources of bias in surveys. Firstly, when self-

reporting responses, respondents may either exaggerate or undermine their 

responses, or be guided by what they believe the researchers wish to hear. In the data 

gathering for this research, we have tried to address this known methodological 

challenge by using psychometric measurement and by gauging the average of the 

variables from responses to several items. Furthermore, careful attention was paid 

to the language used so that no expressions suggesting preferred responses were 

used. In addition to being self-reported, the survey data was also self-selected, 

meaning that respondents had voluntarily decided to participate in the survey. As 

described, the survey was open to all users of the service under examination. Notice 

was posted on the discussion forums of the service, as well as in some special interest 

groups. This approach to gathering respondents limited the respondents to actual 

users of the service, as only registered users were able to access these forums. At the 
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same time, these means may have reached more active users of the service who had 

been actively participating in discussions on the forums and in the groups. 

Furthermore, it is conceivable that active, enthusiastic users may also be more eager 

to respond to a survey regarding a service they like, compared to less active users. 

So, although an online survey was the only means possible of gathering data from 

the given service, the potential for self-reporting and self-selection biases in the data 

must be acknowledged. However, in relation to the observations and findings of the 

study, the effect of these biases should also not be deemed as being too great or of 

undue influence. 

The second data set used for the dissertation research was the literature review 

data, which is also limited in certain aspects. Firstly, the review data was only 

gathered from the Scopus and AISeL databases, and no additional forward-backward 

searches were conducted. These choices were made as the two included databases 

index a significant number of other potentially pertinent databases, and thus the 

possibility of finding additional hits from other sources was minimal. Furthermore, 

restricting the use of additional databases enabled more lean and repeatable literature 

searches to be conducted, as the search functions vary greatly between different 

databases. Forward-backward searches were not conducted as the likelihood of 

finding additional hits was considered as very low. 

Secondly, the review data was gathered using the search term gamif* in the 

metadata. It is possible that some hits that could have been considered as potentially 

relevant for the review, such as studies referring to gameful elements or gamefulness, 

have been excluded due to this choice. However, the choice was made with the 

intention of investigating literature that has specifically been conducted under the 

flag of gamification. This criterion provides a clear frame for what was considered 

relevant, and could thus be included in the review. We believe that the additions to 

the data set by either additional databases or keywords would have been minimal. 

Thirdly, the review data is limited in terms of the details reported from the studies. 

This is a direct consequence of the sheer volume of the studies included in the review 

data. Due to the goal of reviewing all of the gathered literature at least on a cursory 

level and empirical literature on a very detailed level, the review could not be 

extended by extra details in order to keep the work manageable in terms of time 

resources. 
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7 CONCLUSIONS 

7.1 Contributions 

This dissertation has tackled research questions related to what drives the use of 

gamification services, and what kind of user attributes and factors influence their 

use. The main contributions of this work have been, firstly, the findings on the role 

of the utilitarian and hedonic benefits and their complex relationship with the 

intentions to actually use the gamification system. Gamification systems are used for 

their utility functions as well as for hedonic reasons, which manifests in the influence 

of the utilitarian and hedonic benefits on the use intentions (RQ 1). The practical 

implications of this highlight the importance of designing gamification for reaching 

meaningful tasks and goals more effectively, and at the same time, seeking to create 

intrinsically motivating, enjoyment-inducing experiences. Secondly, this work has 

emphasized the significant role of social benefits for the use of gamification (RQ 1). 

Harnessing the social motivations by enabling community creation and interaction 

and thus inducing social engagement can have a strong positive influence on the 

intentions to continue using the gamified system. 

Thirdly, concerning the user attributes and factors, this work has examined the 

role of demographic factors on the intentions to use gamification systems. The 

contextuality of gamification and the effects of individual differences are commonly 

speculated on in gamification literature. The findings of this dissertation provide 

empirical evidence from the context of one gamification service, indicating that there 

are indeed differences based on demographical factors on how strongly different 

aspects of gamification are experienced (RQ 2). As a practical implication, this 

finding suggests that gamification designs will potentially benefit from catering for 

different use motivations in different user segments. Furthermore, the finding 

emphasizes the need for designers to understand and know their user base and their 

needs. 

Fourthly and finally, one of the main contributions of this work is in the provision 

of the most comprehensive review of gamification literature to date. The findings of 

this work have provided an overarching look at how and where gamification is 

implemented, how it is studied, and how the results are converging with regards to 
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the effectiveness of gamification. As the body of literature on gamification keeps 

expanding, the current mapping has shown that research efforts have been rather 

focused, and that several perspectives still lack attention. At the same time, it has 

indicated that research reports mainly positively oriented results from gamification 

experiments, thus providing support for continuing research efforts on the potential 

of gamification (RQ 3). 

7.2 Closing remarks 

This dissertation opened with remarks on how the environment in which this work 

has been conducted has changed during the time of its conception, i.e. over the past 

5 years. The research conducted for this dissertation has undoubtedly influenced the 

field of gamification research; most likely by inducing excitement, but also by raising 

healthy questions regarding how gamification is being designed, implemented and 

studied. The empirical research presented here has formed some of the first 

empirical studies on the topic, and has thus laid the ground for further research. 

Furthermore, the literature review has provided the most comprehensive overview 

of the field to date. In addition to the explicated research questions of this work and 

the related knowledge creation, the original empirical work of this dissertation has 

directed attention to the complexity of the phenomenon, the relationship of users 

and the systems, and the need for solid, academically informed knowledge on the 

topic. 

The technological advancements which have paved the way for developments 

such as gamification have profoundly changed our society and culture, for instance, 

in the ways that we work, communicate and learn. Furthermore, the fact that games 

or various gameful and playful interactions are nowadays such a prevalent part of 

many aspects of our lives, has most likely had a rather irreversible influence on what 

kind of experiences and interactions we expect to have with the information 

technology around us, as well as with the organizations, communities and individuals 

that we interact with via these technologies. 

How the next 5 years will be in terms of gamification practice and research is 

impossible to fully predict. The bottom line of the gamification phenomenon and its 

wider impact is, in any case, clear: future information technology most likely cannot 

be designed without some level of consideration of the experiential aspects of use, 

without considerations of how enjoyable or pleasant the use is, or how it guides and 

motivates its user, regardless of whether the goal is utilitarian, hedonic or a 
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combination of the two. Gamification and gameful design could become normalized 

as common practices in all future information technology design processes. On the 

other hand, the gamification phenomenon will most likely take new forms, many of 

which may be beyond the reach of our imagination at the present time. As an 

example, the technological advancements in the fields of virtual and augmented 

reality have already introduced and catered for significant changes and developments 

within the game industry, as well as in many fields where gamification has been 

widely employed, e.g. education and health care. Therefore, such developments may 

also provide great potential avenues for employing gameful interactions to ever new 

contexts. 

One way or another, gamification is here to stay. Therefore, understanding the 

topic is ever more important; from the societal and cultural level, all the way to 

understanding the interactions between a user and a system. This dissertation work 

has contributed to creating the space for future research in order for us to understand 

the phenomenon further. As a concluding thought based on the research work 

presented here, future research on the topic is encouraged to strive for an 

increasingly comprehensive theoretical understanding as well as methodological 

rigor. Without a profound understanding of why and how we expect gameful 

interactions to affect individuals, no long-term solutions that have an influence 

beyond e.g. novelty can be created. Furthermore, without methodologically rigorous 

and rich research, there is no accumulation of knowledge on how our solutions 

actually reach their intended goals. 

Both industry and academia hold a responsibility as to how the motivational 

potential of gamification is used. In the face of several dire challenges facing the 

mankind, such as climate change, overconsumption, or communal, societal and 

political disinterest, an abundance of humanely important and meaningful goals exist 

where inspiration and motivation for thought and action is needed. Tackling such 

meaningful goals with the help of gameful interactions would be a strongly 

encouraged endeavor. 
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In  recent  years,  technology  has  been  increasingly  harnessed  for motivating  and  supporting  people  toward
various  individually  and collectively  beneficial  behaviors.  One  of the most  popular  developments  in this
field  has  been  titled  gamification.  Gamification  refers  to technologies  that  attempt  to  promote  intrinsic
motivations  toward  various  activities,  commonly,  by employing  design  characteristic  to  games.  However,
a dearth  of  empirical  evidence  still  exists  regarding  why  people  want  to  use gamification  services.  Based
on survey  data  gathered  from  the  users  of  a gamification  service,  we  examine  the  relationship  between
echnology acceptance
utilitarian,  hedonic  and  social  motivations  and continued  use  intention  as  well  as  attitude  toward  gami-
fication.  The  results  suggest  that the relationship  between  utilitarian  benefits  and  use  is  mediated  by  the
attitude  toward  the  use of gamification,  while  hedonic  aspects  have  a  direct  positive  relationship  with
use.  Social  factors  are  strongly  associated  with  attitude,  but  show  only  a weak  further  association  with
the  intentions  to  continue  the use of  a  gamification  service.

©  2015  Elsevier  Ltd. All  rights  reserved.
. Introduction

In recent years, technology has been increasingly harnessed for
otivating people and providing support toward various individu-

lly and collectively beneficial behaviors. Perhaps the most popular
evelopment in this area has been gamification, which refers to
echnologies that attempt to promote intrinsic motivations toward
arious activities, commonly, by employing design characteristic to
ames (Deterding, Dixon, Khaled, & Nacke, 2011; Hamari, Huotari,

 Tolvanen, 2015; Huotari & Hamari, 2012). Typical elements in
amification include, for example, points, leaderboards, achieve-
ents, feedback, clear goals and narrative (see Hamari, Koivisto,

 Pakkanen 2014; Hamari, Koivisto, & Sarsa, 2014 for reviews of
amification and persuasion mechanics in related research). Gam-
fication has thus far been implemented in a variety of contexts,
rom exercise (Fitocracy) and overall wellbeing (Mindbloom), to
ustainable consumption (Recyclebank) and consumer behavior

Foursquare). Gamification is a manifold socio-technological phe-
omenon with claimed potential to provide a multitude of benefits
Deterding et al., 2011; Huotari & Hamari, 2012) such as enjoyment
s well as social benefits through communities and social inter-
ction. Moreover, as the goal of gamification is often to progress

∗ Corresponding author. Tel.: +358 50 318 73 63.
E-mail addresses: juho.hamari@uta.fi (J. Hamari), jonna.koivisto@uta.fi

J. Koivisto).

ttp://dx.doi.org/10.1016/j.ijinfomgt.2015.04.006
268-4012/© 2015 Elsevier Ltd. All rights reserved.
some external utilitarian goal, therefore, gamification also provides
utilitarian benefits.

Definitions of gamification (Deterding et al., 2011; Hamari et al.,
2015; Huotari & Hamari, 2012) focus on the term “gamefulness”,
which implies that the main defining factor of gamification pertains
to, in a similar manner as games, the self-purposeful nature of activ-
ities. While gamification design, therefore, can be characterized as
aiming for self-purposeful and hedonistic use, the ultimate goals
of gamification are commonly related to utilitarian ends; i.e. gami-
fication aims to support extrinsic and valuable outcomes outside
the gamification system. Moreover, it is common for gamifica-
tion services to also include strong social features (e.g. Foursquare,
Fitocracy) common to various social media (see e.g. Ngai, Tao, and
Moon, 2015). Consequently, social factors have also been hypothe-
sized and examined as determinants of the use of gamification (see
e.g. Hamari & Koivisto, 2015). Another factor discussed in the works
defining the concept (Deterding et al., 2011; Hamari et al., 2015;
Huotari & Hamari, 2012) has been whether gamification provides
more free-form, playful experiences (paidia) or more structured,
rule-driven experiences (ludus) (see Caillois, 1961 for more on the
continuum of ludus and paidia).

Although research has started to accumulate on the possible

outcomes of gamification (see Section 2 and Hamari, Koivisto,
& Sarsa, 2014 for a review), there is still a dearth of empiri-
cal evidence regarding which motivations would actually predict
why people use gamification services and what determines their

dx.doi.org/10.1016/j.ijinfomgt.2015.04.006
http://www.sciencedirect.com/science/journal/02684012
http://www.elsevier.com/locate/ijinfomgt
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijinfomgt.2015.04.006&domain=pdf
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ttitudes toward them. While obviously relevant from practical and
usiness perspectives, this problem is also connected to the lack of
heory and conception around gamification.

Therefore, this paper will focus on exploring what benefits moti-
ate people to use gamification services. The research model and
ypotheses are developed as a triangulation of the theories on
uman motivations (Deci & Ryan, 1985; Lindenberg, 2001; Ryan

 Deci, 2000), technology adoption research (Davis, 1989; van
er Heijden, 2004; Venkatesh & Davis, 2000; Venkatesh, 1999,
000), and previous research on games and gamification (see e.g.
eterding et al., 2011; Hamari, Koivisto, & Sarsa, 2014; Huotari &
amari, 2012; Ryan, Rigby, & Przybylski, 2006; Yee, 2006). Based
n this theoretical background, there is ample support for investi-
ating three distinct areas to uncover predictors for the adoption
f gamification; utility, hedonism and social benefit. On the basis
f survey data gathered from users of a gamification service, we
xamine the relationship between these predictors and continued
se intentions as well as attitudes toward gamification. An empiri-
al analysis of survey data using structural equation modeling was
erformed.

. Theory and hypotheses

While gamification has been considered to be a novel IT devel-
pment, other different forms of information technology have also
een employed for persuasive and behavioral change purposes in
imilar contexts, although potentially differing from gamification
n terms of their methods of affecting motivations and behavior
Hamari et al., 2015). For example, systems such as persuasive tech-
ologies and behavior change support systems have been used
o influence psychological states and behaviors. These systems
ocus mainly on social and communicative persuasion and attitude
hange (Fogg, 2003; Hamari, Koivisto, & Pakkanen, 2014; Oinas-
ukkonen & Harjumaa, 2009; Oinas-Kukkonen, 2013). Similarly,

oyalty programs can resemble gamification via the use of col-
ectibles and other redeemable points, although loyalty programs
lace emphasis on economic incentives and customer loyalty as
heir end goal (Sharp & Sharp, 1997). Most loyalty programs aim
o offer economic benefits (redeemable by points) from the contin-
ous use of services, and most likely invoke extrinsic motivations
Deci, Koestner, & Ryan, 1999). Furthermore, decision support sys-
ems can also be seen as aimed to affect the decisions and decision
rocesses (Sprague, 1980). While gamification too functions as

 type of decision support system, conceptual developments in
he decision support system space mostly focus on methods of
mproving decision making by making information more readily
nd effectively available, as well as by improving the analysis
f the data being used as the basis of the decision making pro-
ess (Sprague, 1980). Gamification on the other hand, aims to
upport decision making by means of affective rather than cog-
itive processes. Moreover, in many instances, gamification has
een employed to encourage people to make “good” decisions,
hich relates the phenomenon to a concept of “choice architec-

ure” defined in behavioral economics. This concept, which entails
n optimistic view to behavioral biases, is a form of soft pater-
alism that “tries to influence choices in a way that will make
hoosers better off, as judged by themselves” (Thaler & Sunstein,
003). The perspective guides to design decision making situa-
ions in such a way that beneficial biases could be amplified, while
armful biases could be avoided (Thaler & Sunstein, 2008). In

ummary, as a departure from other ISs aiming to change peo-
le’s behavior, gamification is aimed at invoking users’ intrinsic
otivations commonly through design reminiscent from games

Deterding et al., 2011; Hamari et al., 2015; Huotari & Hamari,
012).
rmation Management 35 (2015) 419–431

Research on gamification particularly has been conducted in a
range of areas; e.g. in the domains of exercise (Hamari & Koivisto,
2014, 2015; Koivisto & Hamari, 2014), health (Jones, Madden,
& Wengreen, 2014), education (e.g. Bonde et al., 2014; Christy
& Fox, 2014; Marcos, Domínguez, Saenz-de-Navarrete, & Pagés,
2014; Denny, 2013; Domínguez et al., 2013; Farzan & Brusilovsky,
2011; Filsecker & Hickey, 2014; Hakulinen, Auvinen, & Korhonen,
2013; Simões, Díaz Redondo, & Fernández Vilas, 2013), commerce
(Hamari, 2013, 2015a), intra-organizational communication and
activity (Farzan et al., 2008a, 2008b; Thom, Millen, & DiMicco,
2012), government services (Bista, Nepal, Paris, & Colineau, 2014),
public engagement (Tolmie, Chamberlain, & Benford, 2014), envi-
ronmental behavior (Lee, Ceyhan, Jordan-Cooley, & Sung, 2013;
Lounis, Pramatari, & Theotokis, 2014), marketing and advertising
(Cechanowicz, Gutwin, Brownell, & Goodfellow, 2013; Terlutter
& Capella, 2013), and activities such as crowdsourcing (Eickhoff,
Harris, de Vries, & Srinivasan, 2012; Ipeirotis & Gabrilovich, 2014),
to name a few. A recent review on empirical works on gam-
ification (Hamari, Koivisto, & Sarsa, 2014) indicated that most
gamification studies reported positive effects from the gamification
implementations. Beyond investigating the effects and benefits of
gamification, we  still lack in understanding on which factors predict
why people use gamification services.

When investigating issues related to why people use certain
technologies or services, we  deal with the questions of technol-
ogy adoption and acceptance, on which a long vein of literature
exists among the information systems research field. This tech-
nology adoption literature has traditionally distinguished between
services and systems based on their use objectives and functions;
services which aim to fulfill objectives external to the service use
itself have been referred to as utilitarian (Davis, 1989; van der
Heijden, 2004), while services used for entertainment purposes and
for the sake of using the service itself have been titled hedonic (van
der Heijden, 2004). According to established literature (e.g. Davis,
1989; van der Heijden, 2004), utilitarian systems serve instrumen-
tal purposes, such as the productivity needs of performing tasks
efficiently and with maximized ease. When an individual is intrin-
sically motivated, they are considered to perform an activity for
the sake of doing it, rather than for any external goals. The enjoy-
ment derived from the behavior is thought to be enough to incite its
performance, and to create an optimal or autotelic experience (see
e.g. Csíkszentmihályi, 1990). Therefore, systems that aim at invok-
ing these kinds of positive experiences are referred to as hedonic
systems. When we  consider gamification from the perspective of
this system type dichotomy, it would be difficult to categorize it
as either utilitarian or hedonic since there is reason to believe
that gamification provides both benefits; utilitarian benefits such
as productivity, and hedonic benefits such as enjoyment. There-
fore, gamification poses an interesting class of systems from the
theoretical standpoint of classifying system types.

In a similar manner to system types, human motivation has been
commonly and popularly abstracted to stem from two sources,
external and internal. One of the most widely employed theories on
human motivation (self-determination theory) postulates that an
action may  be extrinsically or intrinsically motivated (Deci & Ryan,
1985). Extrinsic motivation refers to motivations arising from out-
side goals or conditions such as being motivated to perform a task
in order to receive financial compensation for it. Thus, the source
of motivation is external. Intrinsic motivation on the other hand,
refers to self-purposeful behavior and being internally motivated,
without external forces affecting the will to act. The more a behav-
ior provides effects such as stimulation, behavioral confirmation of

self and others, or status and self-improvement for the individual,
the more it is experienced as enjoyable and the longer someone
will be willing to continue with it without any external reward
(Lindenberg, 2001). Consequently, being intrinsically motivated,
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or example during training, has been considered as beneficial for
he intervention outcomes (Deci, 1975; Venkatesh, 1999), and may
reate more favorable circumstances for improvement than deriv-
ng one’s motivation from external sources. This notion regarding
he positive association between intrinsic motivation and improve-

ent in performance is a core reason why gamification is expected
o be efficient (Huotari & Hamari, 2012; Ryan et al., 2006).

Relating to the theory surrounding human motivations, the use
f utilitarian systems is commonly considered to be extrinsically
otivated (van der Heijden, 2004). This means that the extrinsically
otivated user has an external goal and the purpose of the service

s to make the goal more efficiently attainable. Conversely, hedonic
ervices seek to make the system entertaining and to invoke enjoy-
ent. In other words, hedonic systems seek to make the activity

ntrinsically motivating and the user wishes to use the system sim-
ly for the sake of it. Consequently, the enjoyment of using the
ervice promotes prolonged use (van der Heijden, 2004), regard-
ess of the potential utilitarian benefits. Moreover, hedonic systems
uch as games and game-like systems aim at inducing experiences
f autonomy, competence, and relatedness regarding the activity
Ryan et al., 2006). These experiences increase the likelihood of a
ask being or becoming intrinsically motivated (Deci & Ryan, 1985).
herefore, gamification could be considered to aim at motivat-
ng the user toward utilitarian goals through hedonic, intrinsically

otivated behavior. Hence, gamification can be seen as a hedonic
ool for productivity.

In addition to the utilitarian and hedonic characteristics of gami-
ed systems, an aspect commonly affecting contemporary systems

s the implementation of social features. Following the success
nd popularity of social networking services, the power of social
nteraction is being increasingly harnessed in both utilitarian and
edonic-oriented systems in a variety of contexts. This develop-
ent creates further blending between different system types and

heir functions. The use of social features draws from the fact that
uman beings are social creatures with the need to experience
elatedness, i.e. being a part of something and longing for accep-
ance (Deci & Ryan, 2000). When social features are implemented
n a system, the social community answers these needs of related-
ess and further supports the core activities of the service through,

or example, the recognition and mutual benefits derived from the
ocial interaction (Hamari & Koivisto, 2013).

Many of the theoretical frameworks mentioned above tend to
orm strictly defined categories related to motivations and sys-
em types. However, it should be noted that several motivations
nd motivational sources may  influence behavior at the same time.
ccording to Lindenberg (2001), the strongest motivation becomes
redominant, and affects how the behavior is framed. This fur-
her affects the cognitive processes relating to the behavior. The
eaker motivations do not disappear despite being secondary to

he predominant one, but instead, they continue to exert back-
round influence (Lindenberg, 2001). To exemplify, a behavior may
e mainly motivated by extrinsic motivations (such as financial
ompensation for the activity), but intrinsic motivations (such as
njoyment) may  still act as a secondary influence. From the point
f view of gamification, this view of human motivation posits an
nteresting perspective as it reminds us that several motivational
ources, extrinsic as well as intrinsic, may  simultaneously act as
rivers for the behavior.

Furthermore, the various utilitarian, hedonic and social ben-
fits derived from the gamification may  act as determinants of
ttitude toward the acceptance and use of the technology. In gen-
ral, attitudes are formed based on the belief that certain outcomes

re associated with certain behaviors. These beliefs and outcomes
re valued as either positive or negative (Ajzen, 1991). Moreover,
ttitudes toward behaviors have been shown to be reliable pre-
ictors of behavioral intentions, along with social influence (Ajzen,
rmation Management 35 (2015) 419–431 421

1991; Fishbein & Ajzen, 1975). In a gamification context, an atti-
tude toward the gamified service can be similarly be considered to
affect the intention to use it.

To investigate the factors that drive the use of gamification,
we examine the relationship between various antecedents and
user intentions of continuing the use of the system. The stud-
ied dependent variable is therefore continued use, which refers
to the intentions to continue using the system in the future
(Bhattacherjee, 2001). The benefits of gamification are divided into
three categories: (1) utilitarian, operationalized as usefulness and
ease of use, (2) hedonic, operationalized as enjoyment and play-
fulness, and (3) social, operationalized as recognition and social
influence. Furthermore, the relationship between attitude and con-
tinued use intentions is examined. See Fig. 1 for the research model
and hypotheses.

2.1. Utilitarian aspects

In literature related to technology use, the perceived utility of
systems has commonly been operationalized as perceived useful-
ness, which refers to the extent of the belief that a particular system
enhances the performance of a task (Davis, 1989). Prior research has
suggested that perceived usefulness mostly predicts the use inten-
tions of a system (Davis, Bagozzi, & Warshaw, 1989; Venkatesh &
Davis, 2000), in contexts such as organizational and work environ-
ments where the system is used for utilitarian purposes and for
reaching outside goals. Conversely, in contexts with hedonic use
objectives, the usefulness of the system has been indicated to be a
less important determinant of usage intentions (van der Heijden,
2004). For example, when examined in the domain of online games,
a significant, although weak relationship was  found between use-
fulness and attitude, while the connection of usefulness and use
intentions was insignificant (Hsu & Lu, 2004). However, as gam-
ified systems contain a utilitarian dimension in addition to the
hedonic design, then the usefulness of the system is presumed to
be essential for their continued use. Therefore, examining the rela-
tionship between usefulness and both attitude and use intentions
is essential and highly interesting.

If the gamification is perceived as easy to use, it may  promote
senses of efficiency as well as experiences of an obstacle-free use
of the system. These in turn may  generate more a positive attitude
and an increased willingness to continue using the service. Ease of
use has especially been proliferated in technology acceptance lit-
erature as one of the main antecedents for technology adoption. It
refers to the individual’s perception of the required effort to use
a system (Davis, 1989). Moreover, ease of use has been regarded
an important predictor of use for utilitarian information systems,
since perceiving the system as easy to use is considered to improve
the efficiency of the human–computer interaction, and therefore to
have a positive impact on the volume and quality of the utilitarian
output of that system. In other words, when other aspects are equal,
the ease of using a system may  cause it to be perceived as more
useful (Venkatesh, 1999). Consistently with these considerations,
prior research has shown that ease of use has a positive effect on
the intentions to use a system (Davis et al., 1989; Venkatesh, 1999,
2000). Furthermore, ease of use has also been considered impor-
tant for attitude formation (Davis, 1989). As gamification refers
to employing elements for gameful interactions, then gamification
may  be considered to promote hedonic experiences, and conse-
quently, hedonic use. In contexts with hedonic use, ease of use has
been shown to positively affect both attitude (Hsu & Lu, 2004; Wang
& Scheepers, 2012) and continued use intentions (Atkinson & Kydd,

1997; van der Heijden, 2004). As hedonically oriented services are
intended to be enjoyable to use, then interaction with the system
is highlighted and ease of use becomes central in determining the
user acceptance (van der Heijden, 2004).
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Therefore, we propose the following hypotheses regarding the
elationships between the variables related to utilitarian benefits
nd dependent variables in the dataset:

1.1. Usefulness is positively associated with attitude.

1.2. Usefulness is positively associated with continued use.

2.1. Ease of use is positively associated with attitude.

2.2. Ease of use is positively associated with continued use.

.2. Hedonic aspects

In the literature related to technology use, the hedonic user
xperiences have often been operationalized as the abstract expe-
ience of perceived enjoyment. Perceived enjoyment refers to the
xtent to which the use of the system is perceived as enjoyable on
ts own (Davis, 1989). In the context of games, game-like systems
nd other systems used for entertainment purposes, the enjoyment
f using the system has been shown to be an important factor affect-
ng use intentions (See e.g. Atkinson & Kydd, 1997; Hamari, 2015b;

äntymäki & Riemer, 2014; Moon & Kim, 2001; van der Heijden,
004; Venkatesh, 1999). Therefore, there is reason to assume that
imilarly to games, enjoyment will positively influence the use
ntentions of a gamified service. Furthermore, it is to be expected
hat if a service is perceived as enjoyable, then the attitude toward
he system is likely to be positive as well. A positive relationship
etween enjoyment and attitude has been found in hedonically
riented services such as mobile games (Ha, Yoon, & Choi, 2007),
nline video games (Lin & Bhattacherjee, 2010), and social virtual
orlds (Mäntymäki & Salo, 2011; Mäntymäki, Merikivi, Verhagen,

eldberg, & Rajala, 2014; Shin, 2009).
In addition to sheer enjoyment, gamification is often claimed

o aim at making use of systems more playful. The social contex-
ual cues that frame the activity may  affect how it is perceived

Perry & Ballou, 1997; Webster & Martocchio, 1992). For example,
hether an activity is framed as “work” or “play” may  have an influ-

nce on the attitude formation toward the activity (Sandelands,
988; Venkatesh, 1999; Webster & Martocchio, 1993; see also
sis model.

Lieberoth, 2014). Moreover, when an activity is gamified, the gam-
ification potentially proposes a new, creative way of approaching
the activity. The interaction with a gamification system may, there-
fore, create experiences of playfulness (on playfulness, see e.g.
Lieberman, 1977; Venkatesh, 1999; Webster & Martocchio, 1992).
In the context of computer use, the concept of playfulness has been
defined as cognitive spontaneity in interactions with the system
(Martocchio & Webster, 1992). In other words, playfulness refers to
explorative and creative behavior when interacting with the sys-
tem. Inducing playful interaction and experiences from system use
has been shown to be beneficial, for example, in training contexts.
Playful interactions have also been considered to promote creative
and exploratory behavior, which benefits the learning process and
leads to better learning results (Perry & Ballou, 1997).

Therefore, we  posit the following hypotheses regarding the rela-
tionships between the variables related to the hedonic benefits and
dependent variables in the dataset:

H3.1. Enjoyment is positively associated with attitude.

H3.2. Enjoyment is positively associated with continued use.

H4.1. Playfulness is positively associated with attitude.

H4.2. Playfulness is positively associated with continued use.

2.3. Social aspects

In the literature surrounding technology adoption, the social
aspects are commonly operationalized as social influence, which
refers to an individual’s perception of how important others regard
the target behavior and whether they expect one to perform that
behavior (Ajzen, 1991; Fishbein & Ajzen, 1975). Similarly to other
environments, in the context of gamification, such social influ-
ence can be expected to be an important factor affecting attitudes
and use intentions (Ajzen, 1991; Venkatesh & Davis, 2000). In the

service examined in this study, the target behavior is the use of
gamification to motivate oneself (to exercise). Social influence is
then likely to reflect the user’s perceptions of how other users per-
ceive the use of the service. In line with Bock, Zmud, Kim, and Lee
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2005), Lewis, Agarwal, and Sambamurthy (2003) and Venkatesh
nd Davis (2000), we  propose that the social influence directly
ffects attitude, as well as those behavioral intentions that are
ediated by attitude.
Furthermore, on a general level, human beings inherently long

or relatedness and acceptance from those near them (Deci &
yan, 2000). The social interaction facilitated within a service may
otentially satisfy these social needs (Zhang, 2008). Such social

nteraction may  also create, for example, a sense of recognition,
hich refers to the social feedback users receive on their behav-

ors (Hernandez, Montaner, Sese, & Urquizu, 2011; Hsu & Lin,
008). When interacting with the community, a user potentially
eceives recognition from the other users when interacting with
hem (Cheung, Chiu, & Lee, 2011; Lin, 2008). In consequence, the
ervice is potentially more positively conceived when it produces

 sense of recognition from others (Preece, 2001), thus positively
ffecting the user’s attitude toward using the service.

Therefore, we hypothesize the following regarding the rela-
ionships between the variables related to the social benefits and
ependent variables in the dataset:

5.1. Recognition is positively associated with attitude.

5.2. Recognition is positively associated with continued use.

6.1. Social influence is positively associated with attitude.

6.2. Social influence is positively associated with continued use.

.4. Attitude

In this study, attitude toward service use refers to the overall
valuation of the system’s usage, be it favorable or unfavor-
ble (Ajzen, 1991; Fishbein & Ajzen, 1975). A strong relationship
etween attitude and use intentions has been shown in sev-
ral studies (e.g. Baker & White, 2010; Bock et al., 2005; Lin &
hattacherjee, 2010; Mäntymäki et al., 2014). Consequently, in a
amification context, the relationship of attitude and continued use
s suspected to be similar.
Therefore, we propose the following hypothesis regarding the
elationship between attitude and continued use in the dataset:

7. Attitude positively influences continued use.

able 1
emographic information of respondents, including gender, age, time using the service a

Frequency Percent 

Gender 

Female 102 51 

Male  98 49 

Age  (mean = 29.5, median = 27.5) 

Less  than 20 9 4.5 

20–24  51 25.5 

25–29  54 27 

30–34  41 20.5 

35–39  22 11 

40–44  16 8 

45–49  3 1.5 

50  or more 4 2 
rmation Management 35 (2015) 419–431 423

3. Data and methods

3.1. Data

The data was  gathered via a questionnaire from the users of
Fitocracy, an online service that gamifies exercise. The service
enables the tracking of one’s exercise and the user enters their exer-
cise details into the system. Gamification is further incorporated
into the service by rewarding the user with a point value allocated
to a given exercise. When a user logs an activity, the system calcu-
lates the point value that the user gains with the exercise. The point
value is adjusted based on applicable details, such as number of rep-
etitions, distance, time, intensity or weights, provided by the user.
For example, lifting heavier weights yields more points than lifting
lighter weights, or running for 30 min  gives more points than run-
ning for 20 min. However, a greater number of repeats with lighter
weights may  ultimately result in a higher point value than fewer
repeats with heavier weights, etc.

Based on the points gained by the user, the service reports
the profile level the user has reached. By gaining more points,
the service enables level-ups. Furthermore, the service enables
achievements (Hamari & Eranti, 2011) for one’s actions, along with
completing quests with pre-set exercise conditions. Other service
users can provide comments and ‘likes’, and thus offer encour-
agement on the exercise reports, achievements, and level-ups of
other users. The service bears similarities to popular social net-
working services such as Facebook, as it offers a venue for social
activity such as group-forming and communication, incorporates
profile-building and also the possibility of sharing content (see e.g.
Boyd & Ellison, 2007; Lin & Lu, 2011). At the time of gathering the
data, the service could be used with an iPhone application or via a
Web  browser. An Android application was  released while the data
gathering neared its completion.

The survey was conducted by posting a description of the study
and the survey link on a related discussion forum and in groups
within the service. The survey was accessible only to users of the
service. The survey was  active for three months during which 200
usable responses were recorded. Respondents were entered into a
prize draw for one $50 Amazon gift certificate.
Table 1 outlines the demographic details of the respondents. As
can be seen, the gender divide of the sample was  fairly equal. Ages
between 20 and 29 are more represented in the data than other
age groups, however, the age distribution is wide with respondents

nd exercise information.

Frequency Percent

Length of experience
Less than 1 month 24 12
1–3 months 38 19

3–6 months 29 14.5
6–9 months 26 13
9–12 months 33 16.5
12–15 months 38 19
15–18 months 7 3.5
More than 18 months 5 2.5

Exercise sessions per week (mean = 5.3, median = 5.0)
1–4 83 41.5
5–9 106 53.0
10–14 6 3.0
15  or more 5 2.5

Exercise hours per week (mean = 7.2, median = 6.0)
1–4 51 25.5
5–9  99 49.5
10–14 40 20.0
15  or more 10 5.0
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Table 2
Measurement instrument.

Construct Name Included/total items Adapted from

ATT Attitude 4/4 Ajzen (1991)
CUI Continuance intentions for system use 4/4 Bhattacherjee (2001)
ENJ Enjoyment 4/4 van der Heijden (2004)
EOU Ease of use 4/4 Davis (1989)
PLAY Playfulness 7/9 Webster and Martocchio (1992)
USE Usefulness 5/5 Davis (1989)
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REC Recognition 4/4

SI Social influence 4/4

eaturing in all of the categories. The lengths of experience with the
ervice reported by the respondents are distributed rather evenly.
he details of the amounts of exercise reported by respondents are
lso described in Table 1.

.2. Measurement instrument

All variables contained 4 items, except for one which contained
 items and one containing 5 items. Each variable was measured
ith a 7-point Likert scale (strongly disagree – strongly agree). All

perationalizations of the psychometric constructs were adapted
rom previously published sources (see Table 2). The questionnaire
tems can be found in Appendix A.

.3. Validity and reliability

The model-testing was conducted via the component-based
LS-SEM in SmartPLS 2.0 M3  (Ringle, Wende, & Will, 2005). Com-
ared to co-variance-based structural equation methods (CB-SEM),
he key advantage of component-based PLS (PLS-SEM) estimation
s that it is non-parametric, and therefore makes no restrictive
ssumptions about the distributions of the data. Secondly, PLS-SEM
s considered to be a more suitable method for prediction-oriented
tudies (such as the present study), while co-variance-based SEM
s better suited to testing which models best fit the data (Anderson

 Gerbing 1988; Chin, Marcolin, & Newsted, 2003).
Convergent validity (see Table 3) was assessed with three

etrics: average variance extracted (AVE), composite reliability
CR) and Cronbach’s alpha (Alpha). All of the convergent validity

etrics were clearly greater than the thresholds cited in relevant
iterature (AVE should be >0.5, CR >0.7 (Fornell & Larcker, 1981),
nd Cronbach’s alpha >0.7 (Nunnally, 1978)). Only well-established
easurement items were used (see Appendix A). There was no
issing data, so no imputation methods were used. We  can there-

ore conclude that the convergent requirements of validity and
eliability for the model were met.

Discriminant validity was assessed, firstly, through the compar-
son of the square root of the AVE of each construct to all of the

orrelations between it and other constructs (see Fornell & Larcker,
981), where all of the square root of the AVEs should be greater
han any of the correlations between the corresponding construct
nd another construct (Chin, 1998; Jöreskog & Sörbom, 1996).

able 3
onvergent and discriminant validity.

AVE CR Alpha ATT CUI 

ATT 0.795 0.939 0.914 0.892
CUI 0.735 0.917 0.880 0.658 0.857
ENJ  0.779 0.934 0.905 0.672 0.677 

EOU 0.752 0.923 0.887 0.473 0.521 

PLAY 0.568 0.901 0.870 0.444 0.429 

USE  0.713 0.925 0.899 0.791 0.655 

REC  0.804 0.943 0.919 0.587 0.397 

SI  0.735 0.917 0.879 0.666 0.490 
Hernandez et al. (2011), Hsu and Lin (2008), Lin and
Bhattacherjee (2010), and Lin (2008)
Ajzen (1991)

Secondly, in accordance with the work of Pavlou, Liang, and Xue
(2007), we determined that no inter-correlation between con-
structs was higher than 0.9. Thirdly, we  assessed the discriminant
validity by confirming that each item had the highest loading with
its corresponding construct (see Appendix B). All three tests indi-
cated that the discriminant validity and reliability was  acceptable.

In addition, in order to reduce the likelihood of common method
bias, we  randomized the order of the measurement items on the
survey to limit the respondent’s ability to detect patterns between
the items (Cook, Campbell, & Day, 1979). Common method bias
refers to a situation where there is “variance that is attributable to
the measurement method rather than to the constructs the meas-
ures represent” (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).
Nevertheless, we tested whether common method bias existed in
our data by “controlling for the effects of an unmeasured latent
methods factor” as proposed by Podsakoff et al. (2003), and in the
same manner as practically demonstrated in a PLS-SEM environ-
ment by Liang, Saraf, Hu, and Xue (2007). According to Williams,
Edwards, and Vandenberg (2003), if the loadings of the “method
factor” are statistically insignificant and/or considerably low in
comparison to indicator loadings of the substantive factors, there
is no evidence of common method bias. Additionally, the square of
the loadings represents the percentage of the variance explained.
Common method bias test was also run to provide evidence that
possible high inter-correlations between constructs is not caused
by a systematic error caused by the measurement instrument. As
reported in Appendix C, we  found a few significant loadings on the
“method factor”, however, they explain a negligibly small share of
the variance (0.009 on average). The indicator loadings however,
explain 0.726 of variance on average in substantive factors. There-
fore, we could be confident that common method bias is not likely
to be an issue.

The sample size satisfies different criteria for the lower bounds
of sample size for PLS-SEM: (1) ten times the largest number of
structural paths directed at a particular construct in the inner
path model (therefore, the sample size threshold for the model
in this study would be 70 cases) (Chin, 1998) and (2) according
to Anderson and Gerbing (1984, 1988), a threshold for any type

of SEM is approximately 150 respondents for models where con-
structs comprise of three or four indicators. (3) The sample size
also satisfies stricter criteria relevant for variance-based SEM: for
example, Bentler and Chou (1987) recommend a ratio of 5 cases

ENJ EOU PLAY USE REC SI

0.883
0.620 0.867
0.410 0.294 0.754
0.737 0.500 0.447 0.844
0.566 0.371 0.267 0.464 0.897
0.568 0.393 0.434 0.636 0.461 0.857
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Table 5
Hypothesis support.

H# Description Supported

H1.1 Usefulness is positively associated with
attitude.

Yes

H1.2 Usefulness is positively associated with
continued use.

Indirectly

H2.1 Ease of use is positively associated
with attitude.

No

H2.2 Ease of use is positively associated
with continued use.

Yes

H3.1 Enjoyment is positively associated
with attitude.

No

H3.2 Enjoyment is positively associated
with continued use.

Yes

H4.1 Playfulness is positively associated
with attitude.

No

H4.2 Playfulness is positively associated
with continued use.

Indirectly

H5.1 Recognition is positively associated
with attitude.

Yes

H5.2 Recognition is positively associated No
Fig. 2. The research model with significant

er observed variable (therefore, the sample size threshold for the
odel in this study would be 175).
The independent variables were tested for multicollinearity

ssues. No multicollinearity between the variables existed.

. Results

The path model could account for 71.6% of variance for atti-
udes toward the gamification service and 56.4% of variance of
he intentions to continue using the service. The results indicate
hat utilitarian benefits are positively associated with attitude and
ontinued use. In particular, the perceived usefulness is positively
ssociated with attitude (  ̌ = .513***), as well as indirectly asso-
iated with continued use (  ̌ = .280***) through attitude. Ease of
se was only associated with continued use directly (  ̌ = .126*).
or hedonic predictors, perceived playfulness did not significantly
redict either of the dependent variables directly, but did have a
eak significant association with continued use as mediated by
ttitude (  ̌ = .122*), whereas enjoyment had a positive direct rela-
ionship with use (  ̌ = .327***, total effect  ̌ = .331***). Interestingly,
he social factors in the study had a relatively strong direct rela-
ionship with attitude (  ̌ = .226*** for recognition and  ̌ = .190***

able 4
irect and indirect effects.

Direct effects Total effects (direct
effect + mediated
effect via attitude)

Attitude Continued use Continued use

Attitude n/a 0.309** 0.309**

Usefulness 0.513*** 0.122 0.280***

Ease of use 0.031 0.126* 0.136*

Enjoyment 0.015 0.327*** 0.331***

Playfulness 0.056 0.104 0.122*

Recognition 0.226*** −0.085 −0.015
Social influence 0.190*** −0.035 0.024

* p < 0.1.
** p < 0.05.

*** p < 0.01.

with continued use.
H6.1 Social influence is positively associated

with attitude.
Yes

H6.2 Social influence is positively associated
with continued use.

No
H7 Attitude is positively associated with
continued use.

Yes

for social influence), however, they were not further associated
with intentions to continue the use of the gamified service. Fur-
thermore, attitude significantly predicted continued use intentions
(  ̌ = 0.309**).

See Table 4 and Fig. 2 for details of the results and Table 5 for a
summary of the hypothesis support.

5. Discussion
In this paper, we examined what motivates people to use
gamification services. We investigated which benefits (utilitar-
ian, hedonic or social) are associated with attitudes toward
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amification and the intentions to continue using gamified services.
he findings have several theoretical and practical implications,
hich are discussed in detail below.

.1. Conclusions and implications of the findings

If we consider gamification from the perspective of the technol-
gy acceptance literature (Davis, 1989; Venkatesh & Davis, 2000),
nd particularly through the established perception of seeing infor-
ation systems as being either utilitarian (Davis, 1989; van der
eijden, 2004) or hedonic (van der Heijden, 2004), the results of

he study provide interesting insights. The established literature
n technology acceptance suggests that the use of utilitarian sys-
ems is mainly motivated by perceived usefulness (Davis, 1989;
enkatesh & Davis, 2000), while the use of hedonic information
ystems is motivated by perceived enjoyment (van der Heijden,
004). The results of this paper, however, suggest that gamifica-
ion lingers somewhere in the middle of these polar ends (on mixed
ystems, see e.g. Gerow, Ayyagari, Thatcher, & Roth, 2013), or alter-
atively offers the benefits of both systems since according to our
esults the use of gamification is strongly driven by both utilitar-
an and hedonic benefits/motivations. These findings confirm the a
riori beliefs and hypotheses set forth at the outset of this research
hat, indeed, both utilitarian and hedonic aspects are strong deter-

inants for gamification acceptance. This notion could indicate
otential further research questions about the nature and position
f gamification within the continuum between purely utilitarian
nd purely self-purposeful hedonic systems.

However, as the results suggest that the use of gamified ser-
ices is driven by both utilitarian and hedonic factors, there is an
nteresting distinction in their effects. The results show that the

ore affective, non-calculating frame of enjoyment has a direct
elationship with how much people are willing to use gamification
ervices, whereas the more cognitive, utility-seeking factor of use-
ulness is mediated by attitudes toward the gamified system (see
aichkowsky, 1994 on affective vs. cognitive involvement). These
ndings may  suggest that enjoyment functions on a less conscious,

ess cognitive and less direct level in determining use behavior,
hereas usefulness is more consciously realized and calculated,

nd therefore, also manifests in more positive attitudes toward the
ehavior of using gamification.

In a similar vein, the direct influence of ease of use is an interest-
ng deviation from how it is traditionally perceived in the literature
n the acceptance of utilitarian systems. Ease of use is commonly
efined in terms of a system’s effectiveness in reaching utilitar-

an outcomes through requiring little effort or resources to use
he given system (Davis, 1989). However, ease of use can also
e unavoidably seen as a factor that diminishes negative affec-
ive experiences such as the frustration caused by a complex user
nterface (see also van der Heijden, 2004). From this perspective,

hereas enjoyment measures gaining positive affective experi-
nces, then ease of use could measure the lack of negative affective
xperiences stemming from the user interface of the system. This
s why, in the context of gamification, it might not be so surprising
hat enjoyment and ease of use behave similarly as determinants
or the continued use of gamification services; they both have a
irect relationship with use but no clear relationship with attitude
ormation. In previous research on technology adoption, strong
upport for the effect of ease of use on continued use intentions has
een shown (Davis, Bagozzi, & Warshaw, 1992; Venkatesh, 2000).
n organizational and utilitarian contexts, previous studies have
hown ease of use to affect attitude only in the post-adoption phase

Davis et al., 1989). However, in the contexts of hedonic use such
s online and video games, ease of use has been reported to be a
ignificant determinant to attitude (Ha et al., 2007; Hsu & Lu, 2004;

ang & Scheepers, 2012).
rmation Management 35 (2015) 419–431

Another empirically and theoretically interesting finding con-
cerning gamification is that no direct relationship between
perceived playfulness and either of the dependent variables of atti-
tude or use intention could be established, although a slight indirect
relationship with use intentions as mediated by attitude could be
found. A couple of different interpretations could be considered
for the lack of the direct associations. First, the finding of playful-
ness having no direct relationship with attitude or use intentions
could result from how the gamification is perceived by the users in
terms of utility or play (Perry & Ballou, 1997; Venkatesh, 1999;
Webster & Martocchio, 1993). If the service is framed and con-
ceived as serving the purposes of utility rather than the purposes of
play, then the perceived playfulness might not constitute an impor-
tant benefit to be derived from the service, and therefore would
not affect either attitude or use intentions significantly. Secondly,
we suggest that this finding might be an indicator of the actual
nature of what gamification creates in terms of hedonic experi-
ences. According to theorists on play and games, play (paidia) and
games (ludus) (see Caillois, 1961) can be situated at the opposite
ends of a continuum – paidia representing free-form activity that
is spontaneous, unstructured and not governed by rules, and ludus
representing structured activity that contains explicit rules that
need to be adhered to. The question of whether gamification offers
more structured experiences as opposed to more explorative and
free-form playfulness has also been an important vein of discussion
in theorizing and conceptualizing gamification (see e.g. Deterding
et al., 2011; Huotari & Hamari, 2012). Our findings provide further
empirically derived evidence on this issue, at least in the context of
the type of gamification investigated in this study. Fitocracy can be
seen as a rather traditional form of gamification, where the gamify-
ing service design is mostly related to goals, progress and rewards.
These mechanics are prone to provide structure to the activities,
rather than enticing users to independently explore and experi-
ment. Therefore, gamification potentially needs to be considered
more in terms of the ludus perspective, as a system with rules and
structure, which does not necessarily invoke playful experiences.
However, regardless of how gamification is defined, some affor-
dances are more likely to invoke playfulness than others. Also, as
literature on playfulness suggests, individual differences in the ten-
dency of playfully experiencing interactions also exist (Koivisto &
Hamari, 2014; Lieberman, 1977; Webster & Martocchio, 1992).

The results indicated that social factors had no significant associ-
ation with use intentions, but positively influenced attitude toward
the system. The social influence having no association with use
intentions could potentially be explained by the use context of
gamification, which is mostly voluntary. This finding is in line with
previous research suggesting that when the use of the system is
voluntary, then social influence does not necessarily directly affect
the intentions to use the system (Venkatesh & Davis, 2000). When
adopting mandatory systems however, explicit social influence in
the form of compliance has been considered to affect use intentions
(Hamari & Koivisto, 2015; Venkatesh & Davis, 2000). Compliance
refers to behavior that is performed due to normative reasons, i.e.
the source of influence has the possibility of rewarding or pun-
ishing the individual (Kelman, 1958; Venkatesh & Davis, 2000).
Conversely, in the case of voluntary system use, the social influ-
ence functions primarily through processes of internalization and
identification (Venkatesh & Davis, 2000), that is, the user may  inter-
nalize the suggestions and opinions of respected peers or consider
their system use as promoting a certain image, and therefore wish
to identify with it (Kelman, 1958; Venkatesh & Davis, 2000). These
processes may  have an effect on the perceptions regarding the

system, and thus, affect the attitude toward it. Accordingly, sev-
eral different veins of literature have highlighted the relationship
between social influence and attitude, such as the theory of rea-
soned action (Ajzen, 1991; Fishbein & Ajzen, 1975), discussions
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n social proof (Cialdini, 2001) and social comparison (Festinger,
954).

In addition, research has also indicated that while social
nfluence may  have a positive effect on attitude, a so-called
ttitude-behavior gap (also value-action gap) might exist in many
iffering contexts. This refers to a situation where people are willing
o convey a socially favorable image of themselves by communi-
ating a positive attitude toward the same issues as their peers and
mmediate important others, while at the same time not compre-
ensively increasing the related behavior (e.g. Blake, 1999; Flynn,
ellaby, & Ricci, 2010). One possible explanation for the results con-
erning the relationship of social factors, attitude and behavioral
ntention could stem from such a phenomenon. Ultimately, explor-
ng whether this is the case with gamification exceeds the bounds
f this study, however, it could provide an interesting further line
f inquiry.

In summary, the results of the study suggest that social and
tilitarian aspects are more prone to positively reflect on attitude
ormation, whereas the hedonic, less cognitive factors have a posi-
ive direct relationship with behavior, but a negligible relationship
ith attitudes. Moreover, the relationship between perceived use-

ulness and continued use was shown to be mediated through
ttitude. Consequently, the results suggest that hedonic aspects (i.e.
he intrinsic motivators) drive the actual use, whilst utilitarian and
ocial aspects (i.e. the extrinsic motivators) affect the attitude, and
hrough attitude, have an effect on use intentions.

.2. Limitations and avenues for future research

As is commonplace with studies conducted by online surveys,
he data is self-reported and the respondents are self-selected.
sing self-reported data may  affect the findings as the users

esponding are potentially more actively engaged with the service
nd therefore willing to participate in activities related to it. Thus,

he results possibly disregard the perceptions and intentions of
ess active and unengaged users of the service. These issues could
e addressed in future studies, as well as the reasons for not
eing/becoming involved in the service. Future research should

Construct Item 

Attitude All things considered, I find using Fitocrac
thing to do.
All things considered, I find using Fitocrac
good idea.
All things considered, I find using Fitocrac
positive thing.
All things considered, I find using Fitocrac
favorable.

Continued use intentions I predict that I will keep using Fitocracy in
least as much as I have used it lately.
I intend to use Fitocracy at least as often w
next three months as I have previously us
I  predict that I will use Fitocracy more fre
rather than less frequently.
It  is likely that I will use Fitocracy more o
than less often during the next couple mo

Enjoyment I  find the experience of the exercise and t
Fitocracy use enjoyable.
I find the experience of the exercise and t
Fitocracy use pleasant.
I  find the experience of the exercise and t
Fitocracy use exciting.
I  find the experience of the exercise and t
Fitocracy use interesting.
rmation Management 35 (2015) 419–431 427

combine survey data with actual usage data and proper experi-
ments, in order to increase the robustness of research on the topic.

This study was  conducted in the context of gamifying physi-
cal exercise. While there are no a priori obvious reasons to expect
that the context of gamification would have a clear direct effect on
the results, it is feasible that the results might be, to some degree,
context-dependent. Here the context is voluntary, self-directed
and aimed at motivating the user toward an activity that individ-
uals often have difficulties carrying out without support. In this
vein, gamification can be perceived as a kind of self-help method.
Furthermore, the users of the service have decided to use the gami-
fication service themselves by registering with the service. In a case
where the gamification would have been, for example, imposed on
the users, the results might be different. For example, in a study of a
gamified e-commerce service (Hamari, 2013; Hamari, 2015a,b), the
gamification was  implemented on an existing service and the users
had obviously registered without prior knowledge of the gameful
interaction to come. Further research could therefore be conducted
in comparing these types of results across different contexts (see
Hamari, Koivisto, & Pakkanen, 2014; Hamari, Koivisto, & Sarsa, 2014
for contexts studied in the current body of research).

Prior research has demonstrated that individual differences in
how benefits from gamification are perceived do exist. However,
future research could also consider the effects of personality differ-
ences and player types (Hamari & Tuunanen, 2014; Kallio, Mäyrä,
&  Kaipainen, 2011; Yee, 2006) on the use and experiences relat-
ing to gamification. Furthering this line of research could refine the
understanding of how moderating demographic and user related
factors may  impact upon the topic.
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Appendix A.

Survey constructs, items, and sources.

Loading Adapted from

y to be a wise 0.871 Ajzen (1991)

y to be a 0.914

y to be a 0.896

y to be 0.884

 the future at 0.850 Venkatesh and Davis (2000)
and Bhattacherjee (2001)

ithin the
ed.

0.833

quently 0.871

ften rather
nths.

0.875

he related 0.909 van der Heijden (2004)

he related 0.871
he related 0.852

he related 0.898
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A

Loading Adapted from

e a lot of 0.690 Davis (1989)

d 0.926

0.939
acy to do what 0.890

0.797 Webster and Martocchio
(1992)0.858

0.738
0.651
Dropped (<0.6)
0.850
0.725
0.624
Dropped (<0.6)

 start 0.807 Davis (1989)

xercise. 0.808
h more with 0.867

cise when 0.901

0.836

ocracy are 0.880 Hernandez et al. (2011), Hsu  and Lin
(2008), Lin and Bhattacherjee (2010),
and Lin (2008)ent and like 0.898

y exercise 0.939

 browsed my 0.869

d recommend 0.783 Ajzen (1991)

hink 0.890

e me to use 0.894

s a good idea. 0.858

A

PLAY USE REC SI

0.403 0.738 0.480 0.585
0.394 0.656 0.576 0.536
0.408 0.749 0.440 0.638
0.380 0.681 0.594 0.617
0.308 0.515 0.389 0.318
0.379 0.510 0.374 0.361
0.411 0.635 0.333 0.536
0.369 0.582 0.262 0.454
0.376 0.683 0.464 0.476
0.337 0.601 0.540 0.474
0.386 0.633 0.545 0.528
0.349 0.686 0.449 0.529
0.267 0.435 0.298 0.342
0.273 0.441 0.348 0.363
0.292 0.498 0.362 0.374
0.166 0.341 0.274 0.275
0.850 0.321 0.153 0.343
0.624 0.345 0.160 0.240
0.725 0.416 0.279 0.336
0.651 0.363 0.261 0.350
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ppendix A (Continued )

Construct Item 

Ease of use Using Fitocracy interface does not requir
mental effort.
The interaction with Fitocracy is clear an
understandable.
I  find Fitocracy easy to use. 

I  find it easy to get the interface of Fitocr
I  want it to do.

Playfulness Uninventive (reversed) 

Unoriginal (reversed) 

Unimaginative (reversed) 

Playful 

Curious 

Creative 

Flexible 

Experimenting 

Spontaneous 

Usefulness Using Fitocracy makes it easier for me to
exercising
Using Fitocracy is useful for purposes of e
Using Fitocracy enables me  to accomplis
regards to exercise.
I feel more effective with regards to exer
using Fitocracy.
I find Fitocracy useful. 

Recognition I  feel good when my  achievements in Fit
noticed.
I like it when other Fitocracy users comm
my  exercise.
I like it when my Fitocracy peers notice m
reports.
It feels good to notice that other user has
Fitocracy feed.

Social influence People who influence my attitudes woul
Fitocracy.
People who are important to me  would t
positively of me  using Fitocracy.
People who I appreciate would encourag
Fitocracy.
My  friends would think using Fitocracy i

ppendix B.

Factor loadings.

ATT CUI ENJ EOU 

ATT 0.914 0.642 0.577 0.375 

ATT  0.896 0.595 0.614 0.423 

ATT  0.871 0.529 0.548 0.385 

ATT  0.884 0.579 0.654 0.499 

CUI  0.567 0.833 0.564 0.481 

CUI  0.557 0.850 0.634 0.485 

CUI  0.580 0.871 0.593 0.456 

CUI  0.550 0.875 0.529 0.363 

ENJ  0.634 0.597 0.909 0.562 

ENJ  0.593 0.611 0.871 0.595 

ENJ  0.573 0.591 0.852 0.444 

ENJ  0.571 0.593 0.898 0.586 

EOU  0.410 0.458 0.567 0.939 

EOU  0.417 0.478 0.567 0.890 

EOU  0.482 0.554 0.617 0.926 

EOU  0.304 0.253 0.349 0.690 

PLAY  0.326 0.306 0.269 0.167 

PLAY  0.305 0.268 0.243 0.158 

PLAY  0.344 0.359 0.346 0.300 

PLAY  0.350 0.286 0.326 0.151 
PLAY  0.295 0.276 0.234 0.190 

PLAY  0.370 0.371 0.368 0.300 

PLAY  0.338 0.372 0.345 0.252 

USE  0.693 0.632 0.684 0.500 

USE  0.609 0.536 0.615 0.461 

USE  0.623 0.443 0.524 0.279 
0.738 0.255 0.077 0.267
0.797 0.331 0.253 0.390
0.858 0.313 0.192 0.336
0.427 0.901 0.389 0.587
0.336 0.808 0.413 0.456
0.261 0.807 0.312 0.490
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ppendix B (Continued )

ATT CUI ENJ EOU 

USE 0.762 0.591 0.686 0.504 

USE  0.635 0.544 0.582 0.338 

REC  0.476 0.329 0.528 0.299 

REC  0.607 0.410 0.552 0.377 

REC  0.502 0.272 0.436 0.305 

REC  0.506 0.394 0.506 0.341
SI  0.594 0.422 0.517 0.360 

SI  0.593 0.443 0.485 0.304 

SI  0.574 0.441 0.500 0.375 

SI  0.520 0.370 0.443 0.310 

ppendix C.

Common method bias test.

Item Construct Substantive factor loading t-Value Vari

1 ATT 0.761 10.124 0.57
2  ATT 0.891 12.311 0.79
3  ATT 0.931 13.734 0.86
4  ATT 0.98 22.585 0.96
1  CUI 0.829 13.768 0.68
2  CUI 0.789 12.454 0.62
3  CUI 0.861 13.926 0.74
4  CUI 0.949 25.759 0.90
1  ENJ 0.767 9.721 0.58
2  ENJ 0.846 11.221 0.71
3  ENJ 0.955 13.900 0.91
4  ENJ 0.956 13.749 0.91
1  EOU 0.966 39.900 0.93
2  EOU 0.852 25.606 0.72
3  EOU 0.778 11.441 0.60
4  EOU 0.869 22.565 0.75
1  PLAY 0.765 10.239 0.58
2  PLAY 0.92 28.287 0.84
3  PLAY 0.832 11.115 0.69
4  PLAY 0.569 7.350 0.32
5  PLAY 0.638 6.679 0.40
6  PLAY 0.597 6.606 0.35
7  PLAY 0.892 26.955 0.79
1  USE 0.816 9.486 0.66
2  USE 1.013 14.129 1.02
3  USE 0.914 17.175 0.83
4  USE 0.611 7.564 0.37
5  USE 0.867 13.742 0.75
1  REC 0.924 20.579 0.85
2  REC 0.883 27.467 0.78
3  REC 0.980 33.308 0.96
4  REC 0.798 18.250 0.63
1  SI 0.811 10.706 0.65
2  SI 0.879 19.827 0.77
3  SI 0.890 19.616 0.79
4  SI 0.851 11.383 0.72

On  average: 0.72
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Today, people use a variety of social and gameful (mobile) applications in order to motivate themselves
and others to maintain difficult habits such as exercise, sustainable consumption and healthy eating.
However, we have yet lacked understanding of how social influence affects willingness to maintain these
difficult habits with the help of gamification services. In order to investigate this phenomenon, we mea-
sured how social influence predicts attitudes, use and further exercise in the context of gamification of
exercise. Our results show that people indeed do ‘‘work out for likes’’, or in other words, social influence,
positive recognition and reciprocity have a positive impact on how much people are willing to exercise as
well as their attitudes and willingness to use gamification services. Moreover, we found that the more
friends a user has in the service, the larger the effects are. Furthermore, the findings of the empirical study
further provide new understanding on the phenomenon of social influence in technology adoption/use
continuance in general by showing, in addition to subjective norms, how getting recognized, receiving
reciprocal benefits and network effects contribute to use continuance.

� 2015 Elsevier Ltd. All rights reserved.
1. Introduction

In their daily lives, people are often ridden with a tendency to
favour short-term rewards instead of long-term rewards. This cog-
nitive bias, titled hyperbolic discounting (Ainslie, 1975), leads us to
sometimes neglect behaviours that would be beneficial to us and
consequently causes us to, for example, procrastinate, skip exer-
cise, smoke, and overconsume. When trying to break these cycles,
a strong willpower is not always enough, and therefore, people are
constantly seeking for novel ways to motivate themselves. During
the last couple of years, new technological approaches for these
motivational problems have been introduced. For example applica-
tions for fitness (Fitocracy; Zombies, Run!), housekeeping (Chore
Wars), and even keeping up with one’s aspirations in life
(Mindbloom) all attempt to motivate people by restructuring rela-
tively long-term goals by providing the users with short-term
goals, activities, rewards and social support.

This emerging technological approach for motivating people
toward different types of beneficial behaviours draws from the
design of social network services as well as games and has com-
monly been titled as gamification which refers to implementation
of elements familiar from games to create similar experiences as
games commonly do (Deterding, Dixon, Khaled, & Nacke, 2011;
Hamari, Huotari, & Tolvanen, 2015). Such features have thus far
been implemented in various contexts (Hamari, Koivisto, & Sarsa,
2014). Furthermore, very positive views and perhaps even unwar-
ranted expectations regarding gamification have been expressed
(see e.g. IEEE, 2014). However, doubts have also been cast on the
concept and its effectiveness in truly motivating people (Gartner,
2012). Thus far, meta-studies indicate that most studies do report
positive findings from gamification implementations. However,
understanding over what kind of gamification works, which psy-
chological aspects mediate the effects, and in which contexts the
approach can be beneficial is not yet sufficient (Hamari et al.,
2014). Nevertheless, the amount of research on the topic is rapidly
increasing (Hamari et al., 2014), and to further highlight the time-
liness of these developments, business analyses by Gartner (2011)
and IEEE (2014) have reported predictions that the number of gam-
ification endeavours will be increasing considerably in the coming
years.

Moreover, common to many such motivational applications is
the attempt to employ social influence through a user community
in order to entice people to maintain their sustainable behaviour.
The generally increased use of social features in technologies can
also be observed elsewhere. People adopt technologies increas-
ingly through word-of-mouth (Cheung & Thadani, 2012) or differ-
ent kinds of recommendation systems (Li, Wu, & Lai, 2013; Stibe,
Oinas-Kukkonen, & Lehto, 2013; Xiao & Benbasat, 2007) as well
as consume socially (Zhou, Zhang, & Zimmermann, 2013).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.chb.2015.04.018&domain=pdf
http://dx.doi.org/10.1016/j.chb.2015.04.018
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Moreover, social networking services frequently expose people to
opinions and attitudes of others, which may further influence the
behaviour of the participants (see e.g. Zhou, 2011). While the num-
ber of technological approaches invoking social influence and
related psychological phenomena for steering human behaviour
towards sustainable, healthy, and otherwise beneficial behaviours
is growing, research-based knowledge on whether these
technological solutions with social features are able to actually
motivate people to pick up and continue with the encouraged
behaviours is still somewhat scarce.

Therefore, in this study we investigate how social influence aids
people in continuing and maintaining the beneficial behaviours
promoted by the gamification technology. We specifically focus
on one category of beneficial behaviour; namely physical exercise
and the gamification service devised to encourage such behaviour.
In particular, in this study we seek to magnify ‘social influence’ and
investigate how several social factors work in parallel to increase
willingness to use gamification and continue exercising. We com-
pose the social influence from four factors: (1) subjective norms,
(2) recognition from accepting the social influence, and (3) per-
ceived reciprocal benefits. As an antecedent to social influence
we measure (4) network effects (in order to investigate on which
aspects of social influence having a larger network affects). The
theorization expands upon the traditional measurement of social
influence by extending the widely employed models, the theories
of reasoned action (TRA) and planned behaviour (TPB). The study
employs data gathered through an online survey from the users
of an exercise-related gamification service.
2. Theory and background

2.1. Gamification

So far, the gamification approach (Deterding et al., 2011;
Hamari et al., 2015) has been harnessed and studied, for example,
in the domains of education (e.g. Bonde et al., 2014; Christy & Fox,
2014; de-Marcos, Domínguez, Saenz-de-Navarrete, & Pagés, 2014;
Denny, 2013; Domínguez et al., 2013; Farzan & Brusilovsky, 2011;
Filsecker & Hickey, 2014; Hakulinen, Auvinen, & Korhonen, 2013;
Simões, Díaz Redondo, & Fernández Vilas, 2013), commerce
(Hamari, 2013, 2015), intra-organizational communication and
activity (Farzan et al., 2008a, 2008b; Thom, Millen, & DiMicco,
2012), government services (Bista, Nepal, Paris, & Colineau,
2014), public engagement (Tolmie, Chamberlain, & Benford,
2014), environmental behaviour (Lee, Ceyhan, Jordan-Cooley, &
Sung, 2013; Lounis, Pramatari, & Theotokis, 2014), marketing and
advertising (Cechanowicz, Gutwin, Brownell, & Goodfellow, 2013;
Terlutter & Capella, 2013), and activities such as crowdsourcing
(Eickhoff, Harris, de Vries, & Srinivasan, 2012; Ipeirotis &
Gabrilovich, 2014), to name a few.

In addition to the above mentioned domains, several studies
have examined gamification in the context of this study: health
and exercise. Table 1 outlines findings made in the area of gam-
ification of exercise and health. The results of the studies indicate
positive effects from gamification, for example, on physical activity
(e.g. Chen & Pu, 2014; Chen, Zhang, & Pu, 2014), healthy eating
habits (e.g. Jones, Madden, & Wengreen, 2014), as well as willing-
ness to continue using the health-related system (e.g. Cafazzo,
Casselman, Hamming, Katzman, & Palmert, 2012; Elias, Rajan,
McArthur, & Dacso, 2013). However, some studies suggest that
novelty effects might affect the perceptions of benefits from the
gamification approaches (Koivisto & Hamari, 2014). Furthermore,
the findings from studies conducted in the domain of gamification
of health and exercise are somewhat in line with the results from
literature examining the use video games for health benefits. A
review by Biddiss and Irwin (2010) reported that inconclusive
results were found in terms of significantly increasing physical
activity. However, potential for effects from short-term interven-
tions was noted indicating that, similarly to gamification imple-
mentations, benefits may be derived especially in the short-term
due to novelty factors, but indications of long-term benefits are
still scarce.

Regarding social aspects in gamification of health and exercise
particularly, for example, Chen and Pu (2014) and Chen et al.
(2014) studied social features in an exercise gamification context
with the aim of increasing physical activity. They experimented
with social conditions of cooperation, competition and a hybrid
setting with features of both of the previous. In their studies, the
social conditions did increase physical activity when compared to
exercising alone. Of the conditions, the cooperation setting lead
to most positive effects. Furthermore, the findings of the controlled
trial study by Allam, Kostova, Nakamoto, and Schulz (2015) indi-
cated that a combination of gamification and social support fea-
tures implemented in their web-based intervention increased
physical activity. Therefore, the studies by Chen and Pu (2014),
Chen et al. (2014), and Allam et al. (2015) suggest that social
aspects and especially supportive social interactions could have
an important effect in motivating users towards behaviours with
gamification.

2.2. Social influence in social psychology

Human beings have a psychological need for experiencing relat-
edness (Deci & Ryan, 2000; Ryan & Deci, 2000), which refers to the
needs of belonging and being connected with others. When these
needs are fulfilled in a given context, the experienced relatedness
may increase intrinsic motivations toward activities related to that
context (Ryan & Deci, 2000; Zhang, 2008). In other words, for
example in the information technology context, experiencing relat-
edness through the use of a system potentially makes the user
more willing to engage with the system and continue using it
(Zhang, 2008).

One method for creating such senses of relatedness is by
organizing into groups. Groups form around mutual goals and
through different stages of group formation usually develop to
share mutual norms which are an important antecedent for group
cohesion (Tuckman, 1965). The process of group cohesion is
revealed in the tendency of a group of people to stay together
and pursue some instrumental objectives, and thus, reciprocally
benefit from the social community (Carron & Brawley, 2000).

Becoming a member of a social community may thus lead to
individuals being affected by the social influence from others.
Depending on whether the individual wishes to become part of
the social community, he or she may accept the social influence,
for example, the diffusion of the behavioural norms of the commu-
nity that are communicated through the process of signalling the
norms (Ajzen, 1988, 1991; Fishbein, 1979). Depending on whether
the individual accepts the norms, the social community provides
feedback to the individual on his or her behaviour (Hernandez,
Montaner, Sese, & Urquizu, 2011; Lin, 2008). In case the individual
has accepted the social influence and has received positive feed-
back from the relevant community, this may further lead to
satisfaction for the individual who is conforming and complying
with the norms (Kelman, 1958; Lin, 2008; Lindenberg, 2001).

Theories on group formation (Tuckman, 1965), relatedness
regarding emergence of intrinsic motivations (Ryan & Deci, 2000)
and social influence (Cialdini, Green, & Rusch, 1992; Kelman,
1958) suggest that social influence also includes the affective
experience derived from gaining recognition from accepting and
conforming with the social influence. The fulfilment of needs of
relatedness essential to intrinsic motivation requires a supportive



Table 1
Works on gamification in the health and exercise domain.

Work Domain Context Results

Allam et al. (2015) Exercise/
health

Web-based intervention with gamification
and social features for rheumatoid arthritis
patients

– Compared to control group, physical activity increased over time for
experimental group with access to social support sections and gamification
– Compared to control group, health care utilization decreased significantly for
experimental group with access to social support features and group with access
to both social support features and gamification
– Compared to control group, experimental group with access to either social
support or the gamification gained more empowerment
– Compared to control group, experimental group with a gamified experience
used the website more often than the ones without gamification

Brauner, Calero Valdez,
Schroeder, and Ziefle
(2013)

Exercise Kinect-based exergame – Game performance not affected by performance motivation, but by gamer type
– Positive effect on perceived pain

Cafazzo et al. (2012) Health Gamified mHealth application for diabetes – Increase of 50% in daily average frequency of blood glucose measurement
– 88% (14/16 participants) stated that they would continue using the system

Chen and Pu (2014) Exercise Gamified mobile fitness application – 15% increase in physical activities when using the application compared to
exercising alone
– Cooperation and hybrid conditions in the group setting outperformed
competition
– More messages sent in cooperation condition
– Positive correlation between physical activities and number of messages
exchanged

Chen et al. (2014) Exercise Gamified mobile fitness application – The social settings (competition, accountability and hybrid) help users to
persist more in physical activity compared to baseline
– Hybrid setting more likely to motivate users to walk more and actively help
others

Elias et al. (2013) Health Gamified mobile application for asthma-care – Survey of children with asthma (N = 9) indicated they would play games as the
one studied if they involved breathing into a spirometer
– 6/9 preferred the game-based system over a spirometer alone, while 3/9
preferred having both

Hamari and Koivisto
(2014)

Exercise App/web-based gamification service for
exercise

– Components of flow pertaining to autotelic experience, clear goals, feedback,
control and challenges were most important

Hamari and Koivisto
(2015)

Exercise App/web-based gamification service for
exercise

– Utilitarian and social motivations have a positive direct association with
attitude towards exercise gamification
– Utilitarian motivations’ association with continued use of exercise
gamification is mediated by attitude towards it
– Hedonic motivations have a positive direct association with continued use of
exercise gamification

Jones et al. (2014) Health Gamification of fruit and vegetable
consumption

– Significant increase in fruit and vegetable consumption on intervention days

Koivisto and Hamari
(2014)

Exercise App/web-based gamification service for
exercise

– Perceived enjoyment and usefulness of gamification decline with use
– Women found to report greater social benefits from the use of gamification

Riva, Camerini, Allam,
and Schulz (2014)

Health Internet-based self-management with
interactive sections for chronic back pain

– Availability of interactive sections significantly increased patient
empowerment and reduced medication misuse in the intervention group
– Decrease in frequency of physical exercise and pain burden was reported, but
the decrease was equal in control and intervention groups

Thorsteinsen, Vittersø,
and Svendsen (2014)

Exercise Online, interactive physical activity
intervention

– Intervention group had significantly more minutes of physical activity on
registration weeks
– Intervention group had more intense physical activity on one registration
week
– No significant differences between control and intervention groups at the end
of the study

Watson, Mandryk, and
Stanley (2013)

Exercise Classroom exergame – Exercise and game components improved enjoyment and player experiences
of classroom activities
– Game elements improved proportion of correct answers on a retention test
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environment, where the individual becomes recognized and
accepted (Ryan & Deci, 2000). Furthermore, the recognition by
the social community emerges from acceptance, which may moti-
vate an individual to conform to the community’s expectations.

Moreover, recognition as a form of acceptance may increase the
cohesiveness of the group by, for example, increasing the attrac-
tiveness of the group or other group members (Lott & Lott, 1965;
McCauley, 1989), i.e. the positive attitudes the group members
have toward each other (Lott & Lott, 1965). A positive attitude
toward the group and its members evidently makes it more pleas-
ant to be part of the group, and in case of groups or communities
formed around a common interest, some level of attraction can
be expected to exist between the members of the group (Bonner,
1959; Lott & Lott, 1965). Members of cohesive groups, who have
positive attitudes toward each other, tend to conform to group
standards and produce uniform conduct with the other group
members (Hogg, 1992).

Consequently, positive attitudes toward other group members
may be strengthened by the received recognition (Cialdini &
Goldstein, 2004; Hogg, 1992), which can further lead to willingness
to reciprocate, to signal appreciation and acceptance toward others
in the group (Cialdini & Goldstein, 2004). Reciprocity, that is,
returning a favour or a positive action with another (Cialdini &
Goldstein, 2004; Cialdini et al., 1992), is a social drive, which has



Table 2
Works on social influence in technology adoption literature.

Work Context Variables of social influence Outcome variables

Several studies of studies (e.g. Bock et al., 2005; Çelik, 2011; Hsieh
et al., 2008; Lewis et al., 2003; Pavlou & Fygenson, 2006;
Venkatesh & Davis, 2000; Venkatesh et al., 2003)

Various Subjective norms/social influence Attitudinal/behavioural
outcomes

Cheung et al. (2011) Online social
networks

Subjective norm, group norm, social identity We-intention

Cheung and Lee (2010) Online social
networking
site

Subjective norm, group norm, social identity
(SI), cognitive SI, affective SI, evaluative SI

We-intention to use an online
social networking site

Shen, Cheung, and Lee (2013) Instant
messaging

Subjective norm, group norm, social identity We-intention

Baker and White (2010) Social
networking
site

Subjective norm, group norm Engagement in frequent social
networking site use

Hernandez et al. (2011) E-learning Sense of community, social influence,
altruism, recognition by peers, recognition by
the instructor

Attitude toward, usage of, and
continuance intention to use
ICT interactive tools

Hsu and Lin (2008) Blog Social norms, community identification Intention to blog
Hamari (2013) E-commerce Social comparison Service use
Lin (2008) Virtual

communities
Trust, social usefulness Sense of belonging, member

loyalty
Zhou (2011) Online

community
Subjective norm, social identity (SI), cognitive
SI, affective SI, evaluative SI, group norm

Participation intention,
participation behaviour

Dholakia et al. (2004) Virtual
communities

Group norms, mutual agreement, mutual
accommodation, social identity (SI), cognitive
SI, affective SI, evaluative SI

Desires, we-intentions,
participation behaviour

Hsu and Lu (2004) Online game Social norms, critical mass Attitude toward playing an
online game, intention to play
an online game

Hsu and Chiu (2004) World Wide
Web

Interpersonal norm, social norm Intention, e-service usage

Hsiao and Chiou (2012) Virtual
community

Social norms, trust, social capital Intention to stay in a group

Mäntymäki and Riemer (2014) Social virtual
world

Interpersonal influence, secondary sources of
info, perceived network size

Continuous use intentions
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been argued to exist in all human cultures (Burger, Sanchez,
Imberi, & Grande, 2009; Gouldner, 1960). When receiving positive
feedback, people often feel obligated by the social norms to return
the favour and reciprocate. Therefore, reciprocal benefits may arise
from group interactions, when receiving recognition is recipro-
cated by providing recognition. Through this type of process the
shared norms of a group may be further diffused and strengthened.

In addition to the processes of recognition and reciprocity, the
size of the relevant community (see e.g. Lin & Bhattacherjee,
2008) is likely to be an important factor for social influence, since
it is proportional to the amount of influence a person can be
exposed to. According to the theory of network externalities, the
network effects (i.e., the value from the network) arise when the
benefits from using the service depend on the number of relevant
other users (Katz & Shapiro, 1985; Lin & Bhattacherjee, 2008).

In sum, based on the theorizations in social psychology regard-
ing social influence, we propose conceptualizing the social influ-
ence via three main factors: (1) subjective norms, (2) recognition,
and (3) the resulting further reciprocal benefits. Further, the social
influence can be positively influenced by the proportion to which
the individual is exposed to other people in the relevant
community.
1 The TPB includes also measurement of perceived behavioural control. Gamifica-
tion may be implemented in both, non-organizational or organizational contexts. Use
of gamification in a non-organizational context, which is investigated in this study, is
most likely a volitional act and not considered to be affected by control issues to a
significant degree (Ajzen, 1988, 1991). Thus, in this study, the control beliefs are not
included. Instead, the research model builds upon the subjective norm and attitude as
antecedents for behavioural intentions.
2.3. Social influence in technology adoption

Theories applied in studies investigating technology adoption,
use and attitudes towards systems, commonly employ social influ-
ence as one of the predictors for the outcome behaviour or beha-
vioural intention. Such theories are, for example, the theory of
reasoned action (TRA) and the theory of planned behaviour (TPB)
which was developed from the TRA. In the basic structures of the
TRA and TPB, the behavioural intentions to engage in a behaviour
are investigated by measuring determinants for the intentions:
attitude toward the behaviour, and subjective norms.1 Using these
theories, research into social influence in technology adoption has
often operationalized this influence as subjective norms. These
norms refer to the beliefs and perceptions of how important the rele-
vant others of an individual regard a given behaviour and whether
they expect one to perform it (Ajzen, 1988, 1991; Fishbein, 1979;
Fishbein & Ajzen, 1975). The attitude toward the behaviour refers
to the behavioural beliefs of the outcomes or other features of the
behaviour that the individual attributes to it (Ajzen, 1991). These
outcomes are evaluated as positive or negative. Together, the beliefs
and their evaluations form the attitude, either positive or negative,
that the individual projects on the performance of the behaviour
(Ajzen, 1991).

Prior information systems literature has investigated the social
influence in a variety of contexts, such as organizational knowledge
sharing (Bock, Zmud, Kim, & Lee, 2005; Lewis, Agarwal, &
Sambamurthy, 2003), social networking services (Cheung, Chiu, &
Lee, 2011; Cheung & Lee, 2010), e-learning (Hernandez et al.,
2011), blogs (Hsu & Lin, 2008), and e-commerce (Hamari, 2013).
Table 2 reviews studies on social influence in technology adoption.
While most of the studies have employed the basic TRA/TPB models,
some studies have also extended the social influence with addi-
tional variables. Most of these extensions have enhanced the mea-
surement of mere subjective norms with variables concerned with
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social identity and/or group norms. Social identity variables are
most often used to examine identification with the group, whereas
group norm variables investigate the sharing of common goals
within the group (e.g. Cheung & Lee, 2010; Cheung et al., 2011;
Dholakia, Bagozzi, & Klein Pearo, 2004). These extensions consider
social influence from the point of view of group formation pro-
cesses. Some studies have shown that social identity (e.g. Cheung
& Lee, 2010; Zhou, 2011) and group norms (e.g. Cheung et al.,
2011; Dholakia et al., 2004; Zhou, 2011) positively predict, for
example, we-intentions and intentions to participate in the services.

As the effects of social influence towards the target behaviour
are of interest in this study, the core of the research model draws
from the TRA/TPB (Ajzen, 1988, 1991; Fishbein, 1979) similarly
to several previous works on social influence in information sys-
tems. In this study, however, we theorize that the phenomenon
of social influence should also capture the processes that are
induced by being exposed to the subjective norms. These are espe-
cially relevant in the context studied here: technologies that aim at
motivation of the users (e.g. gamification), in which the social
dimension is heavily utilized.

Consequently, we extend the social influence by inclusion of the
effects and benefits an individual may derive from the community
and social activity, regardless of the state of identification with the
group. These derived benefits such as feedback in the form of recog-
nition as well as reciprocity have not been examined in the previous
studies in a concise manner. Therefore, the theoretical development
in this study consists of 3 main refinements: (1) recognition as an
indicator of feedback from conforming to social influence, (2) per-
ceived reciprocal benefit obtained from the process of conforming
and the feedback received on it, and (3) the effect of the size of
the community on the factors of social influence (see Fig. 1).

2.4. Hypotheses for the extended social influence

When considering social influence in the context of technology
use, subjective norms reflect the user’s perceptions of how other
users perceive the use of the service (Ajzen, 1991; Fishbein,
1979). By participating in the community in the service, a user is
likely to become exposed to the influence of others. Furthermore,
in services that incorporate social interaction, e.g. ‘‘liking’’ and
commenting, a user can receive recognition on his or her activities
from other users. In the context of an information technology with
social elements, such recognition could be considered to represent
the social feedback a user receives on their behaviour (Cheung &
Lee, 2010; Cheung et al., 2011; Lin, 2008) or on accepting the social
influence and the normative expectations of the community.

Based on the discussions on subjective norms and recognition,
we hypothesize that the more strongly a person believes others
to expect and support a certain behaviour, the more positively
the recognition from conducting the behaviour and thus conform-
ing to those expectations will be perceived by the individual (see
e.g. Kelman, 1958). In line with Bock et al. (2005), Lewis et al.
(2003), and Venkatesh and Davis (2000), we propose that the
subjective norm affects attitude directly as well as behavioural
intentions mediated by attitude.

Accordingly, we hypothesise the following pertaining to the
influence of subjective norms.
Extended social

Subjec�ve 
norms Recogni�

Exposure to 
the 

community

Fig. 1. Concept
H1a. Subjective norms positively influence the impact of recogni-
tion received from conforming to subjective norms.

H1b. Subjective norms positively influence the attitude toward the
technology.

Furthermore, receiving recognition from relevant others can cre-
ate reciprocal behaviour (Cialdini & Goldstein, 2004; Cialdini et al.,
1992). The reciprocal interaction can promote a form of social use-
fulness of the system – i.e., receiving benefit from and, in turn, con-
tributing to the social community (Lin, 2008; Preece, 2001;
Wellman & Wortley, 1990). In other words, receiving recognition
potentially increases the perceived mutual benefits received from
the use of the system (see e.g. Chiu, Hsu, & Wang, 2006). We opera-
tionalize the measurement of this construct as reciprocal benefits
(see e.g. Hsu & Lin, 2008; Lin, 2008) and hypothesize that a positive
relationship can be expected to exist between receiving recognition
and perceived reciprocal benefits derived from the system use.
Furthermore, we hypothesise that simply receiving recognition
has also a direct positive effect on attitude towards the use of the
service, since receiving positive recognition in general is considered
a positive experience, and thus, is likely to have a positive relation-
ship with attitude. Similarly, as the reciprocal activities are expect-
edly regarded as positive, they are likely to create further positive
attitude towards the service as well (see e.g. Cialdini et al., 1992).
Consequently, we hypothesize a positive relationship to exist also
between reciprocal benefits and attitude towards the system use.

In conclusion, the following hypotheses are suggested pertain-
ing to receiving recognition and reciprocal benefits:

H2a. Getting recognition positively influences the experience of
reciprocal benefits within the system.
H2b. Recognition positively influences attitude toward the system.
H3. Perceived reciprocal benefits positively influence the attitude
toward the system.

In previous studies, network exposure has occasionally been
considered interchangeable with subjective norms (Hsieh, Rai, &
Keil, 2008). However, the number of peers in a system is con-
ceptually distinct from the norms or the expectations one believes
others to share and hold (Hsieh et al., 2008; Lin & Bhattacherjee,
2009). Specifically, the network exposure considers one’s percep-
tions of the size of the relevant network (Hsieh et al., 2008; Lin &
Bhattacherjee, 2009). Therefore, we measure the size of the rele-
vant peer-group within the system with the construct of network
exposure (see Lin & Bhattacherjee, 2008).

In the context of information technology with social elements,
the size of the relevant network of an individual within a system
is likely to affect the amount of social activity the individual can
partake. Furthermore, the number of people using a service has,
indeed, been deemed important for services that are centred on
social interaction (Baker & White, 2010; Lin & Lu, 2011;
Sledgianowski & Kulviwat, 2009). Many studies have investigated
the role of network exposure in the information technology
 influence

on Mutual 
benefits

A�tude & 
Behavior

ual model.
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context, however, the studies have not considered that the effect
would in fact be mediated through other social factors (see
Table 2). However, we argue that the effect of network exposure
to attitude and use intentions is not direct, since the mere number
of users has no intrinsic value. Instead, we hypothesize that the
network effects on attitude are (fully) mediated by social factors
operationalized in this study: subjective norms, recognition and
reciprocal benefits. Through the social interaction and benefits
derived from it, the network exposure can translate into socially
valuable content (see e.g. Lin, 2008; Preece, 2001), and conse-
quently, further affect attitude towards the system as well as its
use. The more relevant others there are in the system, the more
normative information the user is likely to be exposed to. In the
same vein, the more users a person is exposed to, the more recog-
nition and reciprocal benefits he or she is likely to be exposed to.
Therefore, also the network exposure is partially mediated through
social influence to recognition and further reciprocal benefits.

We propose that all of the factors within our extended social
influence (subjective norms, recognition and reciprocal benefits)
mediate the effects of network exposure. Therefore, we hypothe-
sise the following:

H4a. Network exposure positively influences subjective norms.
H4b. Network exposure positively influences perceived recogni-
tion.

H4c. Network exposure positively influences perceived reciprocal
benefit.

H4d. The influence of network exposure on attitude is fully and
positively mediated by the extended social influence (NEXP has a
positive direct association with SUBJN, RECOG and RECIPB but
not with ATT).

H4e. The influence of network exposure is partially and positively
mediated within the causal chain of social factors
(NEXP ? SUBJN ? RECOG ? RECIPB).

In this study, attitude towards system use refers to the overall
evaluation of the system’s usage, be it favourable or unfavourable
(Ajzen, 1991; Fishbein & Ajzen, 1975). A strong relationship
*S

Network effects Extended social 
influence
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SUBJN

RECIPB

RECOG

H4a

H4c

H2bH4b

H2a

H1a

NEXP = Network exposure, SUBJN = Subjec�ve norms, RECOG = Recogni�
WOM = Word-of-mouth inten�ons, CU = Con�nued use, CE = Con�nued 

Fig. 2. Researc
between attitude and use intentions has been confirmed in several
studies (see, e.g. Baker & White, 2010; Bock et al., 2005; Lin &
Bhattacherjee, 2009).

Word-of-mouth (WOM) refers to a person’s willingness to
recommend a system to others. In the context of continued use
intention (Bhattacherjee, 2001), it reflects the satisfaction of the
user with the system in question, and his or her willingness to
recommend the service to other people (Cheung & Thadani,
2012; Kim & Son, 2009; Srinivasan, Anderson, & Ponnavolu, 2002).

As the instrumental purpose of the investigated technology is to
promote continued exercise, it is also important to measure
whether the continued use of the technology (Ajzen, 1991) does
indeed co-exist with the intention to continue exercising. We
expect to find that users who are more likely to continue the sys-
tem use, will also be more likely to pursue the behaviour that is
promoted by the system. Thus, the intentions to continue the beha-
viour are hypothesized to rise as a behavioural outcome.

Accordingly, we suggest the following hypotheses:

H5. Attitude positively influences intentions to continue using the
system.

H6. Attitude positively influences intentions to recommend the
system to others (i.e. WOM).

H7. Intentions to continue using the system positively influence
intentions to continue exercising.

See Fig. 2 for the research model and hypotheses.

3. The empirical study

3.1. Data

The data was gathered via an online questionnaire from the
users of a service called Fitocracy, an online service that gamifies
exercise. The motivational design of the system consists mainly of
affordances corresponding to achievement and competence as well
as social influence and relatedness (see Zhang, 2008 on motiva-
tional affordances). More specifically, the service enables tracking
of one’s exercise. The user enters the exercise details into the
Theory of planned behavior* and use 
con�nuance

UBJN now conceptually included as a part of social influence

ATT

WOM

CU

CE

H1b
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Table 3
Demographic information of the respondents: gender, age, time using the service and exercise information of the respondent data.

Frequency Percent Frequency Percent

Gender Length of experience
Female 102 51 Less than 1 month 24 12
Male 98 49 1–3 months 38 19

Age (mean = 29.5, median = 27.5) 3–6 months 29 14.5
Less than 20 9 4.5 6–9 months 26 13
20–24 51 25.5 9–12 months 33 16.5
25–29 54 27 12–15 months 38 19
30–34 41 20.5 15–18 months 7 3.5
35–39 22 11 More than 18 months 5 2.5

40–44 16 8 Exercise sessions per week (mean = 5.3, median = 5.0)
45–49 3 1.5 1–4 83 41.5
50 or more 4 2 5–9 106 53.0

10–14 6 3.0
15 or more 5 2.5

Exercise hours per week (mean = 7.2, median = 6.0)
1–4 51 25.5
5–9 99 49.5
10–14 40 20.0
15 or more 10 5.0

Table 4
Measurement instruments.

Construct Name Included/
Total
items

Adapted from

ATT Attitude 4/4 Ajzen (1991)
CU Continuance

intentions for
system use

4/4 Bhattacherjee (2001)

CE Continuance
intentions for
exercise

3/4 Bhattacherjee (2001)

NEXP Network
exposure

4/4 Lin and Bhattacherjee (2008)

RECIPB Reciprocal
benefits

4/4 Hsu and Lin (2008), Lin (2008)

RECOG Recognition 4/4 Hernandez et al. (2011), Hsu and
Lin (2008), Lin and Bhattacherjee
(2010), Lin (2008)

SUBJN Subjective
norms

4/4 Ajzen (1991), Fishbein (1979),
Venkatesh et al. (2003)

WOM Word-of-mouth
intentions

4/4 Kim and Son (2009)
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system as the service does not contain automatic tracking. Thus, the
service relies on the self-reported data logged by the user.
Furthermore, the service incorporates motivational design in the
form of gamification. Based on the exercises logged by the user,
the system enables the users to gain points, level-ups, and achieve-
ments (on badges, see Hamari & Eranti, 2011). For example, when a
user logs an activity, the system calculates the point value that the
user gains with the exercise. The point value is adjusted based on
applicable details, such as amount, distance, time, intensity or
weights, provided by the user. The user can also complete quests
by performing and tracking an exercise corresponding to a given
set of conditions, or challenge other users into duels. Moreover,
other users can give feedback on achievements, level-ups and sta-
tuses by ‘liking’ or commenting the updates. The service holds simi-
larities with social networking services in that it creates a venue for
social activity such as group-forming and communication, incorpo-
rates profile-building, and the possibility of sharing content (Baker
& White, 2010; Boyd & Ellison, 2007; Ellison, Steinfield, & Lampe,
2007; Lin & Lu, 2011; Pfeil, Arjan, & Zaphiris, 2009).

The survey was conducted by posting a description of the study
and the survey link to the discussion forum and groups within the
service. The questionnaire was therefore accessible only for users
of the service. The survey was conducted at the end of 2012. At
the time of the gathering of data, the service could be used with
an iPhone application or via a Web browser. An Android applica-
tion was released while the data gathering neared completion.
The survey respondents were entered in a prize draw for one $50
Amazon gift certificate.

Table 3 outlines the demographic details of the respondents. As
can be seen from Table 3, the gender divide of the sample was
fairly equal. The ages between 20 and 29 are more represented
in the data than other age groups, however, the age distribution
is wide with respondents in all the categories. The lengths of
experience with the service reported by the respondents are dis-
tributed rather evenly. Table 3 also describes the details of
amounts of exercise reported by the respondents. Furthermore,
respondents were asked to report how they use the service: on a
mobile device (mobile phone or tablet) and/or on a computer. Of
the 200 respondents, 186 (93%) stated that they used the service
on a computer. The options were not mutually exclusive, and the
respondents could choose both mobile options and the computer
option. In fact, of the 186 computer users, 101 (54%) reported also
using the application on some type of a mobile device. Therefore,
no effects of the devices used are examined.
3.2. Measurement

All variables included 4 items and were measured with 7-point
Likert scales. All operationalizations of psychometric constructs
were adapted from previously published sources. Table 4 reports
the number of items in each construct as well as the sources from
which each of the constructs was adapted. One item was omitted
from the CE construct because the loading was rather low
(0.589), although it was still higher than with any other construct.
See Appendix A for the survey items, loadings and construct
sources.

3.3. Validity and reliability

All of the model-testing was conducted via component-based
PLS-SEM in SmartPLS 2.0 M3 (Ringle, Wende, & Will, 2005).
Compared to co-variance-based structural equation methods (CB-
SEM), the key advantage of the component-based PLS (PLS-SEM)
estimation is that it is non-parametric, and therefore, makes no
restrictive assumptions about the distributions of the data.
Secondly, PLS-SEM is considered to be a more suitable method
for prediction-oriented studies, while co-variance-based SEM is



Table 5
Convergent and discriminant validity.

AVE CR Alpha ATT CU CE NEXP RECIPB RECOG SUBJN WOM

ATT 0.795 0.939 0.914 0.892
CU 0.734 0.917 0.880 0.657 0.857
CE 0.654 0.847 0.719 0.462 0.664 0.809
NEXP 0.855 0.959 0.944 0.372 0.228 0.268 0.925
RECIPB 0.700 0.903 0.857 0.713 0.492 0.431 0.472 0.837
RECOG 0.804 0.943 0.919 0.587 0.390 0.332 0.483 0.644 0.897
SUBJN 0.735 0.917 0.879 0.666 0.494 0.442 0.408 0.582 0.461 0.857
WOM 0.756 0.925 0.893 0.754 0.617 0.385 0.428 0.651 0.654 0.660 0.869

Square roots of AVEs are reported in bold in the diagonal.
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better suited for testing which models best fit the data (Anderson &
Gerbing, 1988; Chin, Marcolin, & Newsted, 2003).

Convergent validity (see Table 5) was assessed with three met-
rics: average variance extracted (AVE), composite reliability (CR),
and Cronbach’s alpha (Alpha). All of the convergent validity metrics
were clearly greater than the thresholds cited in relevant literature
(AVE should be greater than 0.5, CR greater than 0.7 (Fornell &
Larcker, 1981), and Cronbach’s alpha above 0.7 (Nunnally, 1978)).
Only well-established measurement items were used (see
Appendix A). Furthermore, there were no missing data; therefore,
no imputation methods were used. We can, therefore, conclude that
the convergent validity and reliability requirements are met.

Discriminant validity was assessed, firstly, through comparison
of the square root of the AVE of each construct to all of the correla-
tion between it and other constructs (see Fornell & Larcker, 1981),
where all of the square root of the AVEs should be greater than any
of the correlations between the corresponding construct and
another construct (Chin, 1998; Jöreskog & Sörbom, 1996).
Secondly, in accordance with the work of Pavlou, Liang, and Xue
(2007), we determined that no inter-correlation between con-
structs was higher than 0.9. Thirdly, we assessed discriminant
validity by confirming that every item had the highest loading with
its corresponding construct (Appendix B). All three tests indicate
that the discriminant validity and reliability are acceptable.

In addition, in order to reduce the likelihood of a common
method bias, we randomized the order of the measurement items
in the survey to limit the respondent’s ability to detect patterns
between the items (Cook, Campbell, & Day, 1979). The common
method bias refers to a situation where there is ‘‘variance that is attri-
butable to the measurement method rather than to the constructs the
measures represent’’ (Podsakoff, MacKenzie, Lee, & Podsakoff,
2003). Nevertheless, we tested whether common method bias
existed in our data by ‘‘controlling for the effects of an unmeasured
NEXP

SUBJN
R2=0.167

RECIPB
R2=0.449

RECOG
R2=0.317

0.408***
t=6.610

0.210***
t=3.230

0.165**
t=2.205

0.354***
t=5.619

0.543***
t=6.386

0.316***
t=4.301

* < 0.1, ** < 0.05, *** < 0.01
NEXP = Network exposure, SUBJN = Subjec�ve norms, REC
RECIPB = Reciprocal benefits, ATT = A�tude, WOM = Wor
CU = Con�nued use, CE = Con�nued exercise

Fig. 3. Path mo
latent methods factor’’ as proposed by Podsakoff et al. (2003) in the
same manner as practically demonstrated in a PLS-SEM environ-
ment by Liang, Saraf, Hu, and Xue (2007). According to Williams,
Edwards, and Vandenberg (2003), if the loadings of the ‘‘method fac-
tor’’ are statistically insignificant and/or considerably low in com-
parison to indicator loadings of the substantive factors, there is no
evidence of the common method bias. In addition, the square of
the loadings represents the percentage of the variance explained.
As reported in Appendix C, we found a few significant loadings on
the ‘‘method factor’’, however, they explain a negligibly small share
of the variance (0.006 on average), whereas the indicators explain
0.762 variance on average in substantive factors. Therefore, we can
be confident that common method bias is not likely to be an issue.

The sample size satisfies the guidelines stating that the PLS-SEM
minimum sample size should be equal to the larger of the follow-
ing: ten times the largest number of formative indicators used to
measure one construct or ten times the largest number of struc-
tural paths directed at a particular latent construct in the structural
model (Chin & Newsted, 1999; Hair, Ringle, & Sarstedt, 2011). Also,
data should contain 150 observations for models with three or
more indicators on constructs (Anderson & Gerbing, 1984).

3.4. Results

The research model (see Fig. 3) could account for 43.1% of the
continued use intention as well as 56.8% of intention to recom-
mend the service to other people. Furthermore, the model accounts
for 44.1% of continued intention to exercise. The perceived social
benefits accounted for 61.9% of the variance of attitudes toward
the use of a gamified service. In addition, the model also accounted
for 16.7% of the variance in social influence, 31.7% of recognition,
and finally 44.9% of the variance of perceived reciprocal benefit.
As can be seen in Fig. 3 all of the direct paths in the research model
ATT
R2=0.619

WOM
R2=0.568

CU
R2=0.431

CE
R
2
=0.441

0.358***
t=5.509

0.754***
t=19.095

0.657***
t=13.103

0.664***
t=13.977

0.398***
t=5.152

OG = Recogni�on,
d-of-mouth inten�ons,

del results.



Table 6
Total effects as mediated according to the path model.

RECOG RECIPB ATT WOM CU CE

NEXP 0.483⁄⁄⁄ 0.472⁄⁄⁄ 0.414⁄⁄⁄ 0.312⁄⁄⁄ 0.272⁄⁄⁄ 0.181⁄⁄⁄

(direct,
SUBJN)a

(direct,
SUBJN,
RECOG)

(SUBJN,
RECOG,
RECIPB)

(SUBJN,
RECOG,
RECIPB,
ATT)

(SUBJN,
RECOG,
RECIPB,
ATT)

(SUBJN,
RECOG,
RECIPB,
ATT, CU)

SUBJN 0.172⁄⁄⁄ 0.479⁄⁄⁄ 0.361⁄⁄⁄ 0.314⁄⁄⁄ 0.209⁄⁄⁄

(RECOG) (RECOG,
RECIPB)

(RECOG,
RECIPB,
ATT)

(RECOG,
RECIPB,
ATT)

(RECOG,
RECIPB,
ATT, CU)

RECOG 0.381⁄⁄⁄ 0.287⁄⁄⁄ 0.251⁄⁄⁄ 0.166⁄⁄⁄

(RECIPB) (RECIPB,
ATT)

(RECIPB,
ATT)

(RECIPB,
ATT CU)

RECIPB 0.300⁄⁄⁄ 0.261⁄⁄⁄ 0.174⁄⁄⁄

(ATT) (ATT) (ATT, CU)
ATT 0.436⁄⁄⁄

(CU)

Significance levels reported as ⁄ <0.1, ⁄⁄ <0.05, ⁄⁄⁄ <0.01.
a Listed in parentheses are the different paths through which the total effects is

composed. Direct effects are reported in Fig. 3.

Table 7
Confirmation of hypotheses.

H# IV ? DV Hypothesis Supported

H1a SUBJN ? RECOG Subjective norms positively influence
the impact of feedback from
conforming to subjective norms

Yes

H1b SUBJN ? ATT Subjective norms positively influence
the attitude toward the technology

Yes

H2a RECOG ? RECIPB Getting recognition positively
influences the experience of
reciprocal benefits within the system

Yes

H2b RECOG ? ATT Recognition positively influences
attitude toward the system

Yes

H3 RECIPB ? ATT Perceived reciprocal benefits
positively influence the attitude
toward the system

Yes

H4a NEXP ? SUBJN Network exposure positively
influences subjective norms

Yes

H4b NEXP ? RECOG Network exposure positively
influences perceived recognition

Yes

H4c NEXP ? RECIPB Network exposure positively
influences perceived reciprocal
benefit

Yes

H4d NEXP ? ATT The influence of network exposure
on attitude is fully and positively
mediated by the extended social
influence

Yes

H4e NEXP ? RECOG,
RECIPB

The influence of network exposure is
partially and positively mediated
within the causal chain of social
factors

Yes

H5 ATT ? CU Attitude positively influences
continued use intention

Yes

H6 ATT ? CE Attitude positively influences
intentions to recommend the service
(i.e., WOM)

Yes

H7 CU ? CE Intentions to continue using the
system positively influence
intentions to continue exercising

Yes
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were positive and statistically significant. Therefore, the model
supports the hypotheses H1a–H4c and H5–H7.

To further investigate the relationship of network effects and
attitude (H4d), in addition to the direct effect, we modelled a
mediated effect by the social factors in the model in accordance
with our hypotheses. When modelling only a single direct effect
between these variables and at the same time omitting the social
factors, a significant positive association existed (.372⁄⁄⁄).
However, when the social factors were added so that direct effect
and mediation were both modelled, the direct effect was now
insignificant at a close to zero value (�.060). This suggests, that
the effect between network exposure and attitude is fully
mediated through the extended social influence. The resulting total
effect between the variables was .414⁄⁄⁄ as mediated by the social
factors, which is very close to the value of the uncontrolled direct
effect. Furthermore, in addition to the direct effect between net-
work exposure and both recognition and reciprocal benefits, we
also modelled a mediation by the social factors (subjective norms
mediating recognition; subjective norms and recognition mediat-
ing reciprocal benefits) in accordance with our hypotheses (H4e).
While the direct effect from network exposure to both recognition
and reciprocal benefits was significant (recognition = .354⁄⁄⁄, reci-
procal benefits = .210⁄⁄⁄), the total effect mediated by the social
factors showed an increase in the effects (recognition = .483⁄⁄⁄,
reciprocal benefits = .472⁄⁄⁄). See Table 6 for the total effects. See
Table 7 for summary of hypotheses.

In addition to the hypotheses presented in the research model,
we controlled also for the effects of age, gender and length of experi-
ence with the service on all of the dependent variables. Only one of
the tests provided statistically significant results: gender had a
slight effect on continued intentions to exercise (R2 of CE increased
by 0.017), indicating that women reported somewhat higher inten-
tions to continue with exercising in the future (t = 2.470⁄⁄).

Even though in the original TRA/TPB the subjective norm and
attitude are both modelled as direct predictors for behavioural
intentions, prior literature has considered that the modelled
relationships of these variables may potentially vary based on
the social influence processes (internalization, identification, or
compliance (Kelman, 1958)) and consequently, for example, the
voluntariness of use (Davis, Bagozzi, & Warshaw, 1989). People
adopt the case service voluntarily and therefore we can expect that
it is the individual’s own attitudes that are likely to affect the deci-
sions on use and therefore the subjective norms would be
mediated through attitude rather than being a direct predictor.
Indeed, in our data the relationship between subjective norms
and continued use is mediated by attitude which is indicated by
the following tests: (a) SUBJN ? CU is positive and significant
when the relationship ATT ? CU is omitted, but (b) there is no sig-
nificant direct association between SUBJN ? CU when ATT ? CU is
modelled, (c) there is a positive and significant association
between SUBJN ? ATT and (d) the total effect indicated by the path
model shows a significant total effect between SUBJN and CU in the
mediation model (Fig. 3 and Table 6).

4. Discussion

In this study, we investigated the role of social influence in
gamified exercise with the aim of examining how the social aspects
affect use intentions of the technology, intentions to recommend it
to others as well as the intentions to continue exercise, i.e. the
behaviour that is being supported by the technology. Moreover,
motivated by the fact that social influence as a process is clearly
a manifold phenomenon in contexts such as gamification services,
this study sought to expand measurements and conceptualizations
of social influence.

4.1. Theoretical and practical implications

While in prior studies social influence in technology use has
commonly been investigated by only measuring subjective norms
with the theories of reasoned action and planned behaviour
(Ajzen, 1991; Fishbein, 1979), in our research we theorized that
merely measuring subjective norms does not take into account
the feedback and benefits received through the social influence
process which clearly seem to be important aspects in systems



342 J. Hamari, J. Koivisto / Computers in Human Behavior 50 (2015) 333–347
such as gamification. Therefore, in this study, we sought to increase
theoretical knowledge and contribute to the conceptualizations of
the extended social influence, that is, the role of the network expo-
sure on social influence, the role of social influence on IT use con-
tinuance, and further role in behaviour continuance. Guided by the
theoretical developments in social psychology (Cialdini &
Goldstein, 2004; Cialdini et al., 1992), we theorized that social
influence is not confined only to the perceptions of the individual
about the beliefs of relevant others. Instead, it also includes the
resultant positive recognition from signalling acceptance to those
norms. We expanded theories of reasoned action and planned
behaviour with recognition, i.e. the degree of positive feedback
from conforming to subjective norms. Furthermore, we theorized
that the reciprocal influence-compliance (Cialdini & Goldstein,
2004) with the community’s norms can promote perceived bene-
fits (the perceived increase in mutual benefits derived from the
use). We hypothesized also that the size of the immediate commu-
nity within the system would have a positive effect on all of the
social aspects measured within the study.

Our empirical study does indeed support these theorizations
and the hypotheses regarding them: according to the findings, the
social factors consisting of subjective norms, perceived recognition,
and perceived reciprocal benefit all had a positive relationship with
use and exercise continuance as well as intention to recommend
the technology to others as mediated by attitude. Furthermore,
the continued use intentions were positively associated with the
continued exercise intentions. Therefore, the findings of this study
suggest that the social factors are an important antecedent for sus-
tained behaviour and continued use intentions of motivational
technologies. The findings of the study are in line with previous
research on the importance of social aspects in gamification, and
particularly gamification of exercise. For example, the findings of
the studies by Chen and Pu (2014) and Chen et al. (2014) indicated
that social features in gamification in general increased physical
activity. Especially, when users cooperate together for exercise
results they get the most positive effects. Similarly, in the study
by Allam et al. (2015) gamification and social support features
implemented into their intervention system increased physical
activity of the users. However, the previous studies did not investi-
gate the psychological aspects regarding the social aspects, but
rather examined the relationships between the system elements
and behaviour directly. In our study, we had an opposite approach
as we particularly examined the process of social influence in the
gamification of exercise but did not measure which particular ele-
ments affected social influence. Therefore, this study has attempted
to fill this gap in the understanding of the social aspects in gamifica-
tion. In synergy, the present study and the earlier studies begin to
provide a more comprehensive view of the social influence from
gamification elements to psychological aspects and onto behaviour.
The results of the present study, in combination with the findings of
Chen and Pu (2014), Chen et al. (2014) as well as Allam et al. (2015),
suggest that the social support and benefits derived from the social
interaction with the other users are important for continuing the
behaviour supported by the system.

Furthermore, an important theoretical finding of this research
was that the association between attitude and network effects is
mediated through the extended social influence. Our empirical
study supports the theorization that the social factors do indeed
fully positively mediate the effect of network exposure on attitude.
Moreover, another theoretical contribution pertains to the com-
pounding nature of social factors and network effects. The larger
the network, the larger the social influence becomes, the more
recognition one receives and the more people benefit from the
reciprocal social behaviour. Therefore, the results of the path
model support the conclusion that the social factors positively
and partially mediate network exposure on each other.
Moreover, interesting findings regarding the relationships of the
factors within the extended social influence and the dependent
variables were made in the study. Firstly, the direct effect of recog-
nition on attitude was significant, but rather small, while the total
effect (direct effect + effect mediated by reciprocal benefits) was
considerably larger. This finding suggests that merely getting
recognized does not necessarily translate into positive attitudes
towards the service. However, when the user also perceives receiv-
ing reciprocal benefits from the service in addition to the recogni-
tion, it leads to further positive attitudes towards the service.
Therefore, the nature of the interaction with the other users seems
to be important instead of simply being acknowledged by the com-
munity. Secondly, in the data, subjective norms had a strong posi-
tive relationship with attitude, however, a portion of its influence
was mediated by recognition and reciprocal benefits. This is an
interesting finding as the common theories used to explain beha-
vioural intentions, the TRA and TPB, consider both attitude and sub-
jective norms as antecedents to behavioural intentions. However,
as noted, in our research the relationship between subjective norms
and behavioural intentions was not significant, while there was a
significant, partially mediated, positive relationship between sub-
jective norm and attitude (on the relationships of subjective norm,
attitude and behavioural intention, see e.g. Davis et al., 1989).

In this study we investigated the phenomenon of social influ-
ence in the context of gamification. As the system studied here
has been designed to have affordances that support social interac-
tion (Zhang, 2008), it might be intuitive that factors pertaining to
social influence play an important role. Nevertheless, more tradi-
tional information technologies can equally benefit from the use
of similar design. The results of this research suggest that in order
to support adoption and use of information technologies, the pro-
cess of social influence could be harnessed in the design in several
ways. Firstly, affording features that enable users/community to
signal norms within the community in the system enables the dif-
fusion of norms, and thus, enables creation and strengthening of the
community. Secondly, providing features such as sharing functions
and badges (see Hamari, 2013; Hamari & Eranti, 2011; Zhang, 2008)
affords users to communicate or make visible their behaviour
related to accepting the social influence. Thirdly, providing features
such as ‘‘liking’’ and commenting enables users to give feedback on
other users’ activities (and thus enables recognition and further
support for emergence of relatedness related intrinsic motivations
towards use of the system). Fourthly, the formation of such social
communities in the information system context can support the
continued social interaction and further use as well as the forma-
tion of reciprocal benefits through increased cooperation. Our data
also show that the size of a person’s network in a community within
a given system is an important predictor for other social benefits
that can be derived from the use. Therefore, the integration of
new users to the community seems to be crucial. Furthermore,
efforts in the information system design towards connecting new
and old users should prove to be highly beneficial. The diffusion
of the community’s norms was especially pertinent in the context
of this study (gamification), particularly since the system’s function
was behaviour change. In similar systems, design aiming to pro-
gress the formation of a strong community and dissemination of
the community’s norms should prove to be highly effective.

4.2. Future research directions

Future studies should seek to investigate the difference in
effects of social influence depending on the system type, for exam-
ple, depending on the degree of possible exposure to social interac-
tion within the system. Although the type of motivational
technologies investigated in this study seems to bring social influ-
ence to the forefront, the same phenomenon is also highly relevant,
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for example, in the context of utilitarian information systems. For
instance, in adoption of corporate systems, such as enterprise
resource planning systems, it would be highly relevant to investi-
gate how in the post-adoption phase the aspects of influence
acceptance, recognition and benefits from reciprocity can influence
satisfaction with the system, and further, attitude formation and
intentions. Future work could also consider differences in the
impact of social influence depending on the level of suggestibil-
ity/conformity of the users (see e.g. Lascu & Zinkhan, 1999).

In the motivational system/gamification contexts, further stud-
ies could also benefit from considering differences stemming from
the users’ orientation toward gameful interactions (Hamari &
Tuunanen, 2014; Yee, 2006). Moreover, as this study has explored
the role of social influence in gamification and motivational systems,
further studies could investigate hedonistic (Hirschman & Holbrook,
1982; van der Heijden, 2004; Webster & Martocchio, 1992) and utili-
tarian motivations (e.g., Davis, 1989) in such environments.

4.3. Limitations

As is commonplace with research conducted by online surveys,
the data of this study is self-reported and the respondents are self-
selected. Use of self-reported data may affect the results as the
users responding are most presumably actively engaged with the
service and eager to participate in activities related to it.
Therefore, the results possibly represent perceptions and intentions
of active users of the service and disregard less active and unen-
gaged users. The perceptions of less active users could be addressed
in future studies as well as reasons for not being or becoming
involved in the service. Future research would also benefit from
combining survey data with actual usage data as well as random-
ized experiments in order to diminish the effects of self-reported
and selected data.

Furthermore, it is also commonplace with quantitative studies
that the results are reductionist and geared towards generalizable
Appendix A. Survey items, loadings, and construct sources

Construct name and source Indicator Surve

Attitude
Ajzen (1991) ATT1 All th

thing
ATT2 All th
ATT3 All th

thing
ATT4 All th

Continuance intentions for system use
Bhattacherjee (2001) CU1 I pred

as m
CU2 I inte

three
CU3 I pred

than
CU4 It is l

less o

Continuance intentions for exercise
Bhattacherjee (2001) CE1 I plan

decre
CE2 I pred

three
CE3 I thin
overall indications of the phenomenon. Therefore, the study does
not investigate all possible ways of using the system nor all possi-
ble motivations behind using it. Therefore, it is expected and likely
that the phenomenon can be more complex if we were to investi-
gate the phenomenon on a more granular level by using e.g. qual-
itative methods. As with any system, ultimately it is up to the users
how they eventually interact with a given system. Considering an
exercise gamification system such as Fitocracy examined in this
study, it is possible that some users may be motivated simply by
the tracking features of the system and pay less attention to the
gameful and social aspects. In contrast, some users may be moti-
vated simply by the gamification and disregard the social features.
Further studies could investigate how different user factors might
moderate the effects between gamification element use and psy-
chological aspects. The different ways in which individual respon-
dents ultimately perceive and interact with the system is out of
reach of this study due to the chosen method and approach.

Relatedly, in this study it was not directly measured how differ-
ent gamification elements affect aspect of social influence and use
but rather investigated the formation and process of social influ-
ence midst gamification service users. Further studies could be
conducted where the linkages between service features and psy-
chological responses were recorded.
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y item Loading

ings considered, I find using Fitocracy to be a wise
to do

0.868

ings considered, I find using Fitocracy to be a good idea 0.914
ings considered, I find using Fitocracy to be a positive 0.898

ings considered, I find using Fitocracy to be favourable 0.885

ict that I will keep using Fitocracy in the future at least
uch as I have used it lately

0.883

nd to use Fitocracy at least as often within the next
months as I have previously used

0.820

ict that I will use Fitocracy more frequently rather
less frequently

0.831

ikely that I will use Fitocracy more often rather than
ften during the next couple months

0.891

to increase the amount of exercise rather than to
ase it

0.900

ict that I will exercise more frequently within the next
months

0.880

k I will keep exercising in the near future at least as 0.615
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Appendix A (continued)

Construct name and source Indicator Survey item Loading

much as I have during the last few months

Network exposure
Lin and Bhattacherjee (2008) NEXP1 I have a lot of friends on Fitocracy who follow my activities 0.908

NEXP2 Many people follow my activities on Fitocracy 0.941
NEXP3 I follow many people on Fitocracy 0.915
NEXP4 I have many friends in Fitocracy 0.935

Reciprocal benefits
Hsu and Lin (2008), Lin (2008) RECIPB1 I find that participating in the Fitocracy community can be

mutually helpful
0.834

RECIPB2 I find my participation in the Fitocracy community can be
advantageous to me and other people

0.842

RECIPB3 I think that participating in the Fitocracy community
improves my motivation to exercise

0.811

RECIPB4 The Fitocracy community encourages me to exercise 0.860

Recognition
Hernandez et al. (2011), Hsu and Lin (2008), Lin

(2008), Lin and Bhattacherjee (2010)
RECOG1 I feel good when my achievements in Fitocracy are noticed 0.882
RECOG2 I like it when other Fitocracy users comment and like my

exercise
0.900

RECOG3 I like it when my Fitocracy peers notice my exercise reports 0.936
RECOG4 It feels good to notice that other user has browsed my

Fitocracy feed
0.868

Subjective norms
Ajzen (1991), Fishbein (1979), Venkatesh, Morris,

Davis, and Davis (2003)
SUBJN1 People who influence my attitudes would recommend

Fitocracy
0.782

SUBJN2 People who are important to me would think positively of
me using Fitocracy

0.888

SUBJN3 People who I appreciate would encourage me to use
Fitocracy

0.895

SUBJN4 My friends would think using Fitocracy is a good idea 0.861

Word-of-mouth intentions
Kim and Son (2009) WOM1 I would recommend Fitocracy to my friends 0.860

WOM2 I will recommend Fitocracy to anyone who seeks my advice 0.907
WOM3 I will refer my acquaintances to Fitocracy 0.825
WOM4 I will say positive things about Fitocracy to other people 0.883

Appendix B. Cross-loadings

ATT CE CU NEXP RECIPB RECOG SUBJN WOM

ATT1 0.868 0.420 0.530 0.339 0.636 0.438 0.638 0.603
ATT2 0.914 0.444 0.641 0.330 0.636 0.478 0.585 0.651
ATT3 0.898 0.393 0.591 0.323 0.611 0.576 0.536 0.724
ATT4 0.885 0.392 0.577 0.336 0.659 0.592 0.617 0.704
CE1 0.419 0.900 0.601 0.199 0.331 0.299 0.414 0.343
CE2 0.398 0.880 0.547 0.204 0.366 0.226 0.421 0.304
CE3 0.289 0.615 0.451 0.261 0.358 0.284 0.211 0.285
CU1 0.580 0.668 0.883 0.213 0.449 0.332 0.536 0.552
CU2 0.568 0.483 0.820 0.194 0.428 0.387 0.318 0.517
CU3 0.557 0.432 0.831 0.230 0.409 0.373 0.361 0.590
CU4 0.550 0.660 0.891 0.152 0.403 0.262 0.454 0.471
NEXP1 0.317 0.254 0.198 0.908 0.387 0.373 0.380 0.371
NEXP2 0.285 0.187 0.153 0.941 0.353 0.413 0.317 0.343
NEXP3 0.399 0.264 0.242 0.915 0.532 0.550 0.392 0.457
NEXP4 0.354 0.277 0.234 0.935 0.441 0.419 0.410 0.390
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Appendix B (continued)

ATT CE CU NEXP RECIPB RECOG SUBJN WOM

RECIPB1 0.521 0.310 0.385 0.384 0.834 0.526 0.494 0.582
RECIPB2 0.591 0.374 0.403 0.447 0.842 0.630 0.535 0.542
RECIPB3 0.660 0.412 0.417 0.330 0.811 0.435 0.471 0.512
RECIPB4 0.614 0.348 0.441 0.412 0.860 0.553 0.446 0.547
RECOG1 0.476 0.267 0.324 0.413 0.592 0.882 0.349 0.531
RECOG2 0.503 0.235 0.267 0.380 0.532 0.900 0.383 0.564
RECOG3 0.608 0.321 0.403 0.475 0.634 0.936 0.445 0.635
RECOG4 0.507 0.360 0.392 0.457 0.547 0.868 0.467 0.610
SUBJN1 0.520 0.321 0.372 0.352 0.447 0.302 0.782 0.496
SUBJN2 0.573 0.377 0.445 0.318 0.536 0.403 0.888 0.584
SUBJN3 0.593 0.408 0.447 0.374 0.506 0.424 0.895 0.576
SUBJN4 0.593 0.404 0.426 0.358 0.504 0.439 0.861 0.600
WOM1 0.665 0.291 0.487 0.355 0.528 0.486 0.562 0.860
WOM2 0.715 0.348 0.603 0.343 0.568 0.638 0.600 0.907
WOM3 0.540 0.312 0.459 0.431 0.531 0.508 0.547 0.825
WOM4 0.680 0.386 0.583 0.376 0.636 0.632 0.585 0.883

Bolded loadings represent the items belonging to the corresponding construct.

Appendix C. Common method bias test

Method factor loading t-value Variance explained Substantive factor loading t-value Variance explained

RECIPB1 �0.086 1.279 0.007 0.928⁄⁄⁄ 16.453 0.861
RECIPB2 �0.089 1.024 0.008 0.883⁄⁄⁄ 11.230 0.780
RECIPB3 0.058 0.796 0.003 0.792⁄⁄⁄ 11.981 0.627
RECIPB4 0.115 1.453 0.013 0.745⁄⁄⁄ 10.161 0.555
WOM1 0.095 1.233 0.009 0.805⁄⁄⁄ 10.638 0.648
WOM2 �0.067 0.917 0.004 0.891⁄⁄⁄ 14.436 0.794
WOM3 0.097 1.709 0.009 0.826⁄⁄⁄ 16.672 0.682
WOM4 �0.137 1.903 0.019 0.965⁄⁄⁄ 17.279 0.931
CE1 0.199⁄⁄ 2.436 0.040 0.467⁄⁄⁄ 4.788 0.218
CE2 �0.074 1.506 0.005 0.939⁄⁄⁄ 29.406 0.882
CE3 �0.057 1.372 0.003 0.942⁄⁄⁄ 36.960 0.887
CU1 �0.112⁄ 2.174 0.013 0.962⁄⁄⁄ 29.108 0.925
CU2 0.090 1.417 0.008 0.807⁄⁄⁄ 15.551 0.651
CU3 0.034 0.581 0.001 0.820⁄⁄⁄ 14.526 0.672
CU4 �0.010 0.151 0.000 0.838⁄⁄⁄ 15.532 0.702
ATT1 0.090 1.274 0.008 0.810⁄⁄⁄ 11.375 0.656
ATT2 0.010 0.125 0.000 0.863⁄⁄⁄ 11.433 0.745
ATT3 �0.060 1.233 0.004 0.964⁄⁄⁄ 24.611 0.929
ATT4 �0.039 0.667 0.002 0.930⁄⁄⁄ 17.409 0.865
RECOG1 �0.024 0.539 0.001 0.902⁄⁄⁄ 21.243 0.814
RECOG2 0.071 1.584 0.005 0.814⁄⁄⁄ 19.742 0.663
RECOG3 �0.100⁄⁄⁄ 2.850 0.010 0.973⁄⁄⁄ 32.956 0.947
RECOG4 0.050 1.429 0.003 0.899⁄⁄⁄ 30.818 0.808
NEXP1 �0.086⁄⁄ 2.493 0.007 0.993⁄⁄⁄ 68.324 0.986
NEXP2 0.013 0.408 0.000 0.929⁄⁄⁄ 47.059 0.863
NEXP3 �0.028 0.843 0.001 0.930⁄⁄⁄ 31.040 0.865
NEXP4 0.101⁄⁄ 2.588 0.010 0.851⁄⁄⁄ 29.084 0.724
SUBJN1 �0.056 0.754 0.003 0.822⁄⁄⁄ 13.457 0.676
SUBJN2 0.006 0.134 0.000 0.891⁄⁄⁄ 22.538 0.794
SUBJN3 0.046 0.741 0.002 0.826⁄⁄⁄ 12.592 0.682
SUBJN4 �0.001 0.028 0.000 0.890⁄⁄⁄ 22.773 0.792

Average 0.006 0.762
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This paper measures flow in the context of gamification and investigates the psychometric properties of
the Dispositional Flow Scale-2 (DFS-2). We employ data gathered from users of an exercise gamification
service (N = 200). The results show that the original DFS-2 factorial structure does result in a similar
model fit as the original work. However, we also present a factorial respecification that satisfies more
recent model fit thresholds. Beyond validating the original DFS-2 instrument in the context of gamifica-
tion, the psychometric analysis and the respecifications suggest that the components of flow divide into
highly correlated conditions of flow (which were also found to be more salient in the context of
gamification: autotelic experience, balance of skill and challenge, control, clear goals, and feedback) and
into possible outcomes (merging action-awareness, concentration, loss of sense of time, and loss of self-
consciousness) from achieving flow.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

The flow state has been widely used to describe an optimal expe-
rience characterized as a state of being fully focused and engaged in
an activity (Csíkszentmihályi, 1975, 1990). Csíkszentmihályi (1990)
initially defined flow as an experience, which is likely to occur
when the demands of the task and the abilities of the performer
are balanced. In other words, the individual performs at the height
of their skills, and the task is optimally challenging (Nakamura &
Csíkszentmihályi, 2002). Since then, the theoretical constitutes
and measurement instruments for flow have become more refined.
Current factorial structures for flow measurement have converged
to contain nine dimensions (Csíkszentmihályi, 1990; Fu, Su, & Yu,
2009; Jackson & Eklund, 2002), although the constructs might
slightly differ qualitatively between models. Flow is regarded as
an especially pertinent experience for challenging activities where
individual skill and concentration are important, such as in sports
(Csíkszentmihályi, 1990; Jackson & Eklund, 2002) and in games
(Hsu & Lu, 2004). The Dispositional Flow Scale-2 (Jackson &
Eklund, 2002) is currently one of the most used measurement
instruments for flow. Thus far, the psychometric properties of the
Dispositional Flow Scale-2 (DFS-2) have been investigated in both
the context of exercise (Jackson & Eklund, 2002; Kimiecik &
Jackson, 2002) as well as in video gaming (Procci, Singer, Levy, &
Bowers, 2012; Wang, Liu, & Khoo, 2009). The psychometric proper-
ties of DFS-2 have been found to be acceptable in both contexts;
albeit more varied in the context of video gaming.

Recently, the contexts of exercise and video gaming have been
increasingly converging through introduction of game design into
a variety of exercise and health related activities. In general terms,
this development is referred to as ‘‘gamification’’ (Deterding,
Dixon, Khaled, & Nacke, 2011; Hamari, 2013; Hamari, Huotari, &
Tolvanen, 2014; Hamari & Lehdonvirta, 2010; Huotari & Hamari,
2012; McGonigal, 2011), which refers to computers/technology
being used to affect people’s motivations and behavior through
game-like systems. Due to gamification and the general prolifera-
tion of video games in contemporary society, people are believed
to be increasingly engaging in activities that are more likely to
induce the flow state. Therefore, through gamification of common
activities, being in a flow state could be increasingly relevant with
respect to everyday experiences. Especially, activities requiring
perseverance and commitment from the individual, such as exer-
cise, ecological consumption and education have widely been the
targets of using computer technologies in changing human behav-
ior (e.g. gamification and persuasive technologies – Hamari,
Koivisto & Sarsa, 2014; Hamari, Koivisto & Pakkanen, 2014). Com-
puter-supported gamified services such as Nike+, Zombies, Run!,
Fitocracy, and Runkeeper all aim at structuring, supporting and
motivating the exercise activities (see Hamari & Koivisto, 2013;
Koivisto & Hamari, 2014) through the provision of optimally

http://crossmark.crossref.org/dialog/?doi=10.1016/j.chb.2014.07.048&domain=pdf
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difficult challenges and feedback. Therefore, gamified exercise is an
interesting avenue for further flow research in addition to the sep-
arate contexts of exercise and gaming which both have been dom-
inant veins of flow research. However, currently there are no
studies investigating flow in the aforementioned computer-sup-
ported gamified exercise and examining the applicability of cur-
rent measurement instruments in this setting. Furthermore, for
the purposes of study of flow in gamification, validation of mea-
surements instruments for furthering this vein of study is required.

This paper seeks to contribute to the vein of literature examin-
ing the psychometric properties of flow measurement instruments
(Jackson & Eklund, 2002; Procci et al., 2012; Wang et al., 2009). In
this paper particularly, we investigate the psychometric properties
of the Dispositional Flow Scale 2 (henceforth DFS-2) in the context
of the computer-supported gamification. We test model fit indices,
validity and reliability of the original DFS-2 model by Jackson and
Eklund (2002) and the respecification made by Procci et al. (2012).
Furthermore, we present our respecification of the scale in the
studied context. Findings of the study regarding the validity of
the DFS-2 model in gamification of exercise are discussed.
2. Background

2.1. Flow

In his seminal work, Csíkszentmihályi (1990) studied athletes,
artists and professionals in various fields in order to understand
the flow experience and its antecedents. Based on his findings, he
defined the following conditions for flow: (1) Perceived challenges
of the activity match and stretch the capabilities of the individual,
thus producing an experience of being fully engaged in the task
and acting on the height of his/her skills (Csíkszentmihályi, 1990;
Nakamura & Csíkszentmihályi, 2002). (2) The goals of the activity
are explicit and reachable, and one receives instant feedback for
his/her progress on the activity (Nakamura & Csíkszentmihályi,
2002). To further describe the state of flow, Csíkszentmihályi
(1990) defined the nine dimensions of flow which are common
to the experience: (1) a balance between the challenge of the task
and skills of the individual, (2) a merging of action and awareness,
i.e. one performs the activity almost ‘‘automatically’’, (3) clear per-
ceived goals, (4) unambiguous feedback, (5) focusing on the task at
hand, (6) a sense of control of the activity, (7) a loss of self-con-
sciousness or a reduced awareness of self, (8) time transformation,
i.e. sense of time becomes distorted, and (9) an autotelic, intrinsi-
cally rewarding experience, implying that the activity in itself is a
reason for performing it instead of any external objectives
(Csíkszentmihályi, 1990; Nakamura & Csíkszentmihályi, 2002).
These nine dimensions have served as a basis for several measure-
ment instruments (e.g. Fu et al., 2009; Jackson & Eklund, 2002) for
capturing the flow state and the conditions for experiencing it.

In contexts related to human behavior and computers, flow has
most notably been studied in human–computer interaction
(Webster, Trevino, & Ryan, 1994), video games (Hsu & Lu, 2004;
Procci et al., 2012; Wang et al., 2009; Weibel, Wissmath,
Habegger, Steiner, & Groner, 2008), instant messaging (Lu, Zhou,
& Wang, 2009), mobile technologies (Chen, 2006), web sites in gen-
eral (Skadberg & Kimmel, 2004), and game-based learning
(Admiraal, Huizenga, Akkerman, & Dam, 2011; Fu et al., 2009).
2.2. DFS-2

Some of the most widely used measurement instruments for
flow have been developed by Jackson and colleagues (Jackson &
Eklund, 2002; Jackson & Marsh, 1996; Jackson, Martin, & Eklund,
2008). The Flow State Scale (Jackson & Marsh, 1996) was designed
to examine the flow experience in a given situation, while the Dis-
positional Flow Scale (DFS) (Jackson et al., 2008) assesses the ten-
dency of experiencing flow (Jackson & Eklund, 2002). Both of the
models build on the nine dimensions of flow by Csíkszentmihályi
(1990). Jackson and Eklund (2002) further refined the models
and replaced some of the initial items of the DFS. The resulting ver-
sion was titled DFS-2.

Since then, the DFS-2 has been widely applied especially to the
study of various physical activities, education, arts and digital gam-
ing. In the context of physical activity, the scale has been employed
for study of flow in, for example, recreational outdoor activities
(Whitmore & Borrie, 2005), physical education (González-Cutre,
Sicilia, Moreno, & Fernández-Balboa, 2009), among elite athletes
(Hodge, Lonsdale, & Jackson, 2009), and various sports (Crust &
Swann, 2013; Gucciardi, Gordon, & Dimmock, 2009; Jackson &
Eklund, 2002; Jackson et al., 2008; Koehn, Morris, & Watt, 2013;
Nicholls, Polman, & Holt, 2005). In other settings, the DFS-2 has
been applied for study of flow, for example, among musicians
and music students (Fritz & Avsec, 2007; Sinnamon, Moran &
O’Connell, 2012) and in studying (Cermakova, Moneta, & Spada,
2010).

Most pertinently to the scope of this paper, the model fit of the
DFS-2 has been investigated in the contexts of online games (Wang
et al., 2009) and video gaming (Procci et al., 2012). In their study,
Wang et al. attempted to validate the adequacy of the instrument
in internet gaming. However, the DFS-2 did not provide an appro-
priate model fit (Wang et al., 2009). Procci et al. (2012) sought to
validate the scale in a video gaming setting. The hierarchical model
did not yield sufficient model fit in their study either. Therefore,
Procci et al. (2012) attempted to respecify the model, but the res-
pecification also failed to meet the set standards for acceptable
goodness-of-fit. See Table 1 for the fit indices of the studies by
Wang et al. (2009) and Procci et al. (2012).

It should be noted, however, that both Wang et al. (2009) and
Procci et al. (2012) had set the thresholds for Comparative Fit Index
(henceforth CFI) and Non-Normed Fit Index (henceforth NNFI) at
0.95, which is considered an excellent level for the index (Hu &
Bentler, 1999). The thresholds are higher than the one used by
Jackson and Eklund (2002) in their validation of the instrument
(see Table 1).

Currently, the research in the context of computer-supported
gamification is scarce. Both, the context of games and exercise have
been regarded as one of the most likely contexts for people to
experience flow. Therefore, we believe that also the context of
gamified exercise affords an interesting area for studying it. Fur-
thermore, flow is often discussed to be an important psychological
target state pursued by gamification efforts (Huotari & Hamari,
2012; McGonigal, 2011). However, as with all psychometric mea-
surement, the validity of the instrument is of crucial importance
(Jackson & Eklund, 2002; Procci et al., 2012) in capturing the
researched phenomenon. Thus, as the first step in conducting
research on flow in gamification, the psychometric properties of
the DFS-2 in a gamified setting will be examined.
3. The empirical study

3.1. Data

The data was gathered via an online questionnaire from the
users of a service called Fitocracy that gamifies exercise. At its core,
Fitocracy enables their users to track exercise. The system does not
contain automatic tracking. Instead, the users enter the details of
their activities into the service. The service contains a database of
exercises ranging from, for example, various physical outdoor
and recreational activities to gym activities and sports. Depending



Table 1
Goodness-of-fit indices of the DFS-2 validation studies.

Paper Context CFI/NNFI threshold for
acceptable fit used
in the study

Specification N v2 df CFI NNFI RMSEA CI90 lo –
hi/PCLOSE

Fit?*

Jackson & Eklund (2002) Physical activity* 0.90 First-order 574 1427.219 558 0.912 0.901 0.052 0.049, 0.055 Yes
Second-order 574 1606.487 585 0.897 0.889 0.055 0.052, 0.058 Yes

Wang et al. (2009) Online gaming* 0.95 First-order 1578 1925.49 558 0.936 0.927 0.047 0.045, 0.049 No
Second-order 1578 1522.58 548 0.954 0.947 0.040 0.038, 0.042 Yes

Procci et al. (2012) Video games* 0.95 Hierarchical
(second-order)

314 1351.995 558 0.906 n/a 0.067 0.063, 0.072 No

Respecified 314 1348.158 539 0.901 n/a 0.069 0.065, 0.074 No

Indices: v2 = Chi Square, CFI = Comparative Fit Index, NNFI = Non-Normed Fit Index, RMSEA = Root Mean Square Error of Approximation, PCLOSE = p of close fit.
* As reported in the original work.
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on the type of the activity, the user may enter the length, the inten-
sity, the distance or the weights used in each exercise. As a gami-
fying feature, the service calculates a point value which is based on
an amount of points allocated to the given exercise and further
adjusted according to the details of the user’s activity. For example,
lifting heavier weights gives more points than lifting lighter
weights, or swimming for 30 min gives more points than swim-
ming for 20 min. Thus, the users gain points for each exercise they
track in the service.
Table 2
Length of experience, age, gender and exercise information of the respondent data.

Frequency Percent
Gender Len

Female 102 51 Les
Male 98 49 1–
Age (mean = 29.5, median = 27.5) 3–

Less than 20 9 4.5 6–
20–24 51 25.5 9–
25–29 54 27 12
30–34 41 20.5 15
35–39 22 11 Mo
40–44 16 8 Exe

45–49 3 1.5 1–
50 or more 4 2 5–

10
15
Exe

1–
5–
10
15

Table 3
The used thresholds for goodness-of-fit indices.

Indicator Excellent A

Model fit measure
CFI >0.95 >
NNFI >0.95 >
RMSEA Good < 0.5, passable 0.5–1
Validity & Reliability*

Square root of the AVEs Square root of the AVE of each construct < all correlation
Inter-correlations* No inter-correlations are higher than 0.9
Item loadings Items are most highly loaded with the intended construc

CR > AVE > MSV > ASV
AVE >0.5
CR >0.7

Indices: CFI = Comparative Fit Index, NNFI = Non-Normed Fit Index, RMSEA = Root Mean
Extracted, MSV = Maximum Shared Variance, ASV = Average Shared Variance.

* It should be noted that high inter-correlations between constructs might not in real
therefore are expected to be highly correlated.
Furthermore, users gain level-ups and unlock achievements (on
game achievements, see Hamari & Eranti, 2011) based on the
points gained. Users can also perform quests by tracking an exer-
cise that corresponds to a given set of conditions, or challenge
other users into duels. In addition to the system giving feedback
to the users on their progress, the community members may pro-
vide feedback to one another and communicate with each other.
With features such as group-forming, profile-building, and content
sharing the service holds similarities with many social networking
Frequency Percent
gth of experience

s than 1 month 24 12
3 months 38 19
6 months 29 14.5

9 months 26 13
12 months 33 16.5
–15 months 38 19
–18 months 7 3.5
re than 18 months 5 2.5
rcise sessions per week (mean = 5.3, median = 5.0)

4 83 41.5
9 106 53.0
–14 6 3.0
or more 5 2.5
rcise hours per week (mean = 7.2, median = 6.0)

4 51 25.5
9 99 49.5
–14 40 20.0
or more 10 5.0

cceptable Source

0.90 Hair et al. (2010), Hu and Bentler (1999)
0.90

s between it and other constructs Fornell and Larcker (1981)
Pavlou, Liang, and Xue (2007)

t Chin (1998)
Hair et al. (2010)

Square Error of Approximation, CR = Composite Reliability, AVE = Average Variance

ity pose a problem since all the constructs are regarded as components of flow and
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services (Baker & White, 2010; Boyd & Ellison, 2008; Lin & Lu,
2011; Ellison, Steinfeld & Lampe, 2007; Pfeil, Arjan & Zaphiris,
2009).
Table 4
Step 1a: correlation table.

CR AVE MSV ASV T CSB

T 0.914 0.726 0.152 0.081 0.852
CSB 0.841 0.573 0.762 0.476 0.266 0.757
MAA 0.845 0.579 0.434 0.285 0.383 0.659
G 0.847 0.583 0.805 0.515 0.233 0.873
F 0.883 0.654 0.767 0.397 0.290 0.674
C 0.902 0.699 0.677 0.404 0.290 0.750
CTRL 0.886 0.660 0.805 0.499 0.230 0.860
LSC 0.956 0.843 0.170 0.102 0.072 0.412
A 0.884 0.659 0.637 0.389 0.390 0.786

The bolded figures represent the square roots of the AVE of the corresponding construc
Indices: CR = Composite Reliability, AVE = Average Variance Extracted, MSV = Maximum
Constructs: T = Time transformation, CSB = Challenge-Skill Balance, MAA = Merging Act
LSC = Loss of Self Consciousness, A = Autotelic experience.
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The data gathering was executed by posting a description of the
study and the survey link to the discussion forum and groups
within the service. Only registered users of the service were able
MAA G F C CTRL LSC A
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0.597 0.763
0.494 0.876 0.809
0.621 0.774 0.676 0.836
0.584 0.897 0.802 0.823 0.813
0.374 0.377 0.168 0.362 0.377 0.918
0.481 0.798 0.705 0.577 0.767 0.232 0.812
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Fig. 3. Factorial structure in Procci et al. (2012) respecification.

Table 5
Step 2: correlation table.

CR AVE MSV ASV MAA Mastery F T A C LSC

MAA 0.845 0.579 0.408 0.258 0.761
Mastery 0.932 0.535 0.714 0.447 0.639 0.731
F 0.897 0.636 0.714 0.338 0.491 0.845 0.797
T 0.914 0.726 0.156 0.089 0.382 0.260 0.274 0.852
A 0.881 0.715 0.637 0.313 0.477 0.798 0.704 0.395 0.846
C 0.899 0.750 0.692 0.344 0.620 0.832 0.683 0.286 0.559 0.866
LSC 0.956 0.844 0.161 0.087 0.375 0.401 0.188 0.072 0.227 0.357 0.919

The bolded figures represent the square roots of the AVE of the corresponding constructs.
ndices: CR = Composite Reliability, AVE = Average Variance Extracted, MSV = Maximum Shared Variance, ASV = Average Shared Variance.
Constructs: T = Time transformation, MAA = Merging Action & Awareness, F = Feedback, C = Concentration, LSC = Loss of Self Consciousness, A = Autotelic experience,
Mastery = see Fig. 3.
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to access the survey. The respondents were entered in a prize draw
for a $50 Amazon gift certificate. Altogether 200 valid responses
were gathered. The sample size satisfies several different criteria
for sufficient sample size. According to Hoelter (1983), samples
sizes of 200 and above are sufficient for structural equation mod-
eling data analyses. Bentler and Chou (1987) propose a minimum
ratio of 5 respondents per 1 construct in the model (for the model
of the present paper the threshold would be 180 respondents).
Hair, Black, Babin, and Anderson (2010) suggest the same rule of
thumb for factor analyses. Loehlin (1998) suggests that 100
respondents are required and 200 would be preferable. Anderson
and Gerbing (1984, 1988) recommend a threshold of 150 respon-
dents for models where constructs comprise of three or four indi-
cators. Hair et al. (2010) suggest similar thresholds but suggest
that complex models with few indicators per construct (less than
three) and low communalities might require larger samples. In this
study, all of the constructs comprise from minimum of four or
more items and the communalities are high (referring to a more
explorative SEM). Based on these sources, the sample size should
be sufficient for the analyses carried out herein.

See Table 2 for the demographic information of respondents as
well as details regarding length of experience with the service and
reported amounts of exercise.
3.2. Measurement

As the Dispositional Flow Scale-2 is dispositional rather than a
state scale, it measures the tendency to experience flow in a given
setting rather than flow experience in a single given instance of
activity (Jackson & Eklund, 2002). Here, we were interested in flow
in the computer-supported gamified exercise particularly. There-
fore, instructions for answering were provided in the survey
accordingly so that it was made sure the respondents understood
that all of the statements referred to exercise performed when
using the Fitocracy service (instead of exercise in general).

DFS-2 scale consists of constructs based on the nine dimensions
of flow defined by Csíkszentmihályi (1990). Thus, the constructs
included in DFS-2 are the following: time (transformation) (T), chal-
lenge-skill balance (CSB), merging of action and awareness (MAA),
clear goals (G), feedback (F), concentration (C), control (CTRL), loss
of self-consciousness (LSC), and autotelic experience (A). Each of the
nine constructs contains four items. Together the constructs form
a 36-item scale for measuring the flow experience. The DFS-2 relies
on self-reported data. Therefore, similarly to previous DFS-2 stud-
ies, the items were measured on a Likert scale ranging from strong
disagreement (1 on the Likert scale) to strong agreement (7 on the
Likert scale) with the statement.
3.3. Procedure

After the data collection, the procedure for the analyses con-
sisted of 6 steps each investigating model fit indices as well as
validity and reliability of the given factorial structure (see Table 3
for thresholds): (1) Confirmatory factor analysis (henceforth CFA)
for both original single and second-order DFS-2 factorial structures
by Jackson and Eklund (2002), (2) CFA for the Procci et al. (2012)



Table 6
Explorative factor analysis.

1 2 3 4 5 6

f01CSB 0.416
f10CSB 0.562 0.406
f19CSB 0.697
f28CSB 0.562 0.434
f03G 0.600
f12G 0.492 0.473
f21G 0.550 0.449
f30G 0.669
f06CTRL 0.474 0.488
f15CTRL 0.427 0.510
f24CTRL 0.526 0.500
f33CTRL 0.546 0.488
f09A 0.629
f18A 0.691
f27A 0.801
f36A 0.778
f05C 0.713
f14C 0.807
f23C 0.711
f32C 0.743
f04F 0.837
f13F 0.834
f22F 0.649
f31F 0.734
f07LSC 0.910
f16LSC 0.922
f25LSC 0.898
f34LSC 0.918
f08T 0.877
f17T 0.887
f26T 0.779
f35T 0.907
f02MAA 0.725
f11MAA 0.713
f20MAA 0.707
f29MAA 0.819

Variance extracted 16.2 14.5 12.1 10.5 9.6 8.7

Bolded: larger than some item in the core construct.
Item codes referring to the original corresponding constructs: T = Time transformation,
CSB = Challenge-Skill Balance, MAA = Merging Action & Awareness, G = clear Goals,
F = Feedback, C = Concentration, CTRL = Control, LSC = Loss of Self Consciousness,
A = Autotelic experience.
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respecification for video games, (3) Exploratory factor analysis
(henceforth EFA), (4) CFA on the factorial structure suggested by
EFA, (5) finding a factorial structure with adequate fit via omitting
items, (6) finding an adequate factorial structure via partial sec-
ond-ordering. The confirmatory factor analyses were carried out
in AMOS 21. The exploratory factor analyses as well as data screen-
ing were carried out in SPSS 21. We opt for model fit indices used
also in other papers investigating DFS-2.
3.3.1. Step 1a: CFA for single-order DFS-2
The test indicated an adequate fit (v2 = 1044.955, CFI = 0,918,

NNFI = 0.907, RMSEA = 0.066, CI90 = 0.060–0.073) if we adopted
the same model fit indices as in the original work. However, when
using current thresholds, the model does not have adequate fit
(Table 3). This first-order model (Fig. 1) also shows rather high
inter-correlation between several constructs (Table 4). Most nota-
bly challenge-skill balance (CSB), clear goals (G), control (CTRL) and
autotelic experience (A) are highly correlated with each other. Fur-
thermore, there seems to be some overlap between clear goals (G)
and feedback (F).
3.3.2. Step 1b: CFA for second-order DFS-2
The test for the second-order model (Fig. 2) indicated fairly sim-

ilar indices as the original test by Jackson and Eklund (2002), albeit
too low to satisfy the recent thresholds (Table 3): v2 = 1136.599,
CFI = 0.906, NNFI = 0.899, RMSEA = 0.069, CI90 0.063–0.075.
3.3.3. Step 2: CFA for DFS-2 respecification by Procci et al. (2012)
We then tested the model fit of the Procci et al. (2012) respeci-

fication of DFS-2 (Fig. 3). The test showed the respecification to
provide a poorer fit than the original model: v2 = 1242.882,
CFI = 0.878, NNFI = 0.865, RMSEA = 0.081, CI90 0.075–0.087. In
the Procci et al. (2012) respecification, challenge-skill balance
(CSB), clear goals (G), and control (CTRL) have been combined into
a single factor titled ‘mastery’. However, in our data autotelic expe-
rience (A), feedback (F) and concentration (C) were also associated
with these constructs (Table 5) within this factorial structure.
Clear goals

3 12 21 30 

Feedback

4 13 22 31 

elf- 
ess

25 34 

Time

8 17 26 35 

Autotelic 
experience 

9 18 27 36 

em (Arrows representing correlations between constructs are not featured in the figure)

ed on EFA.



Table 7
Step 4: correlation table.

CR AVE MSV ASV T A C F LSC MAA

T 0.907 0.710 0.158 0.077 0.843
A 0.935 0.548 0.731 0.412 0.287 0.740
C 0.900 0.604 0.731 0.382 0.267 0.855 0.777
F 0.906 0.617 0.689 0.325 0.258 0.830 0.738 0.785
LSC 0.959 0.853 0.154 0.098 0.074 0.375 0.392 0.222 0.924
MAA 0.834 0.560 0.416 0.279 0.398 0.645 0.638 0.526 0.373 0.749

The bolded figures represent the square roots of the AVE of the corresponding constructs.
Indices: CR = Composite Reliability, AVE = Average Variance Extracted, MSV = Maximum Shared Variance, ASV = Average Shared Variance.
Constructs: T = Time transformation, MAA = Merging Action & Awareness, F = Feedback, C = Concentration, LSC = Loss of Self Consciousness, A = Autotelic experience.
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Fig. 5. Respecification via omitting items.

Table 8
Step 5: correlation table.

CR AVE MSV ASV T A C F LSC MAA

T 0.907 0.711 0.160 0.090 0.843
A 0.895 0.635 0.508 0.263 0.362 0.797
C 0.901 0.697 0.466 0.287 0.283 0.595 0.835
F 0.902 0.649 0.508 0.274 0.270 0.713 0.683 0.806
LSC 0.959 0.854 0.139 0.077 0.074 0.252 0.365 0.206 0.924
MAA 0.833 0.558 0.403 0.248 0.400 0.506 0.635 0.529 0.373 0.747

The bolded figures represent the square roots of the AVE of the corresponding constructs.
Indices: CR = Composite Reliability, AVE = Average Variance Extracted, MSV = Maximum Shared Variance, ASV = Average Shared Variance.
Constructs: T = Time transformation, MAA = Merging Action & Awareness, F = Feedback, C = Concentration, LSC = Loss of Self Consciousness, A = Autotelic experience.
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3.3.4. Step 3: Exploratory Factor Analysis (EFA)
Although the original model met the thresholds of the original

work of Jackson and Eklund (2002), we wanted to proceed further
with the tests. We moved to run an exploratory factor analysis in
order to investigate, which kind of factorial structure the data will
converge in. We used principal component analysis with varimax
rotation for the exploratory factor analysis.

The resulting factorial structure explained 71.7% of the variance
(Table 6). As already suggested by the previous inter-correlation
analyses, and as was also partly confirmed by Procci et al. (2012),
the items of challenge-skill balance (CSB), clear goals (G), and control
(CTRL) seem to mostly load on the same factor. However, in this
data also autotelic experience (A) is strongly associated with these
constructs. All other constructs, however, behave well loading
highly only with their expected factors.
3.3.5. Step 4: Confirmatory Factor Analysis (CFA) for the respecified
model

Based on the EFA, the constructs challenge-skill balance, clear
goals and control did not form their own factors. Instead, all of
the items of these constructs loaded mostly with autotelic experi-
ence, one item with concentration and two items with feedback
(see Table 6). We then ran a CFA based on the results of the EFA
(Fig. 4). The model fit was inadequate: v2 = 1208.778, CFI = 0.893,
NNFI = 0.882, RMSEA = 0.075, CI90 0.069–0.081. Overall, it seems
that challenge/skill, clear goals and control form a rather uniform
construct with autotelic experience. However, in CFA concentration
and feedback also seemed to correlate with this dimension to the
extent that it would not pass the discriminant validity thresholds
(Table 7).



Table 9
EFA after omitted items.

1 2 3 4 5 6

f04F 0.871
f13F 0.856
f31F 0.740
f22F 0.697
f30G 0.680
f16LSC 0.927
f34LSC 0.927
f07LSC 0.912
f25LSC 0.907
f27A 0.810
f36A 0.802
f18A 0.720
f09A 0.657
f19CSB 0.638
f35T 0.904
f08T 0.892
f17T 0.885
f26T 0.774
f14C 0.786
f32C 0.784
f23C 0.751
f05C 0.729
f29MAA 0.825
f02MAA 0.755
f11MAA 0.722
f20MAA 0.708

Variance extracted 14.3 14.2 13.1 12.9 11.9 10.9

Item codes referring to the original corresponding constructs: T = Time transformation,
CSB = Challenge-Skill Balance, MAA = Merging Action & Awareness, G = clear Goals,
F = Feedback, C = Concentration, CTRL = Control, LSC = Loss of Self Consciousness,
A = Autotelic experience.
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Table 10
Step 6: correlation table.

CR AVE MSV ASV

T 0.913 0.726 0.147 0.080
MAA 0.845 0.579 0.394 0.267
C 0.902 0.698 0.666 0.317
LSC 0.956 0.844 0.141 0.103
MASTERY 0.953 0.804 0.666 0.320

The bolded figures represent the square roots of the AVE of the corresponding construc
Indices: CR = Composite Reliability, AVE = Average Variance Extracted, MSV = Maximum
Constructs: T = Time transformation, MAA = Merging Action & Awareness, C = Concentrat
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3.3.6. Step 5: Adequately fitting model via omitting items
Following the results of the EFA (Step 3), we omitted all items

that had a poorer loading than the items of the core construct of
each factor. Resulting in a factorial structure depicted in Fig. 5. In
other words, omitting these items effectively omits the three
highly inter-correlating constructs almost entirely with the excep-
tion of items csb01 and g30. This solution represents the cleanest
factorial structure based on the EFA.

With this remaining factorial structure both convergent and
discriminant validities were acceptable (Table 8) and model fit
adequate: v2 = 461.259, CFI = 0.955, NNFI = 0.948, RMSEA = 0.067,
CI90 0.048–0.066. Further, the EFA also showed that the remaining
model still converged into the same exact factorial solution
(Table 9).
3.3.7. Step 6: Adequately fitting model without omitting items
In step 5, we could find a factorial structure that had an ade-

quate model fit even when using the tighter thresholds. However,
we wanted to find a factorial structure that would have decent
model fit with the entire instrument.

As noted, CSB, G, F, and A are strongly correlated. Qualitatively,
all these constructs can be considered as pertaining to experience
of mastery, i.e. having clear goals and feedback as an indicator of
challenge-skill balance, which further associated autotelic experi-
ences. These aspects of flow are often regarded as conditions of
flow (Csíkszentmihályi, 1990; Nakamura & Csíkszentmihályi,
2002), whereas, for example, loosing track of time or self-con-
sciousness as well as merging action-awareness can be considered
more as outcomes from reaching flow. Therefore, we modeled a
higher-order construct for the four highly correlated constructs,
and named it mastery (or conditions of flow) similarly to Procci
et al. (2012). This structure (Fig. 6) has an adequate model fit if
Clear goals
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0.852
0.383 0.761
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0.072 0.375 0.362 0.919
0.289 0.628 0.816 0.368 0.897

ts.
Shared Variance, ASV = Average Shared Variance.
ion, LSC = Loss of Self Consciousness, Mastery = see Fig. 6.
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Fig. 7. Means of the responses on the components of flow.
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we use the same threshold as Jackson and Eklund (2002) origi-
nally: v2 = 1120.066, CFI = 0,907, NNFI = 0.900, RMSEA = 0.069,
CI90 0.063–0.075. Furthermore, the mastery second-order con-
struct had discriminant validity (Table 10).

We further analyzed the means and deviations of the responses
regarding the (original) components of flow in order to see
whether the ratings of the different components would provide
support for the notion of ‘conditions’ and ‘outcomes’ as well as to
generally gauge which flow experiences were most prominent.
The data shows that, indeed, in the gamification context, the expe-
riences most commonly linked to gamification in popular discus-
sions were reported to occur more: autotelic experience (self-
purposefulness/intrinsically motivated experience are often
referred to in the discussions on gamification), having clear goals
and feedback. On the contrary, for example time transformation as
well as merging action and awareness were clearly reported to occur
less (See Table 12 and Fig. 7).
4. Discussion and conclusions

In this paper we investigated the psychometric properties of the
DFS-2 flow measurement instrument in the context of technology-
Table 11
Goodness-of-fit indices for different factorial structures studied in this paper.

Specification N v

Step 1a: Original first-order model by Jackson and Eklund (2002) 200 1
Step 1b: Original second-order model by Jackson and Eklund (2002) 200 1
Step 2: Respecification by Procci et al. (2012) 200 1
Step 3: EFA n/a n
Step 4: Respecification based on EFA 200 1
Step 5: Respecification with omitted items 200 4
Step 6: Respecification without omitted items 200 1

Indices: v2 = Chi Square, CFI = Comparative Fit Index, NNFI = Non-Normed Fit Index, RMS

Table 12
Means and standard deviation of the components of flow (in descending order).

A G F CTRL

Means 5.810 5.715 5.685 5.495
SD 1.018 1.025 1.112 1.106

T = Time transformation, CSB = Challenge-Skill Balance, MAA = Merging Action & Awarene
Consciousness, A = Autotelic experience.
supported gamified physical exercise (Table 11). The results indi-
cate that the original factorial structure by Jackson and Eklund
(2002) does provide an adequate fit when same lower thresholds
for goodness-of-fit indices are used. However, we wanted to opt
for currently favored higher thresholds (Hu & Bentler, 1999; Pfeil
et al., 2009). We then moved onto testing a respecification of the
model by Procci et al. (2012) of which the factorial structure
resulted in a poorer fit. In order to find a suitable factorial struc-
ture, as the third step, we conducted an explorative factor analysis.
In the fourth step, we conducted a confirmatory factor analysis for
a model that was respecified in accordance to the EFA. This method
did not yield significantly better results, since it seemed that a few
constructs formed combined factors. In the fifth step, we took the
factors created by EFA, but omitted items that loaded below 0.6.
This model reached the higher thresholds of model fit as well as
good convergent and discriminant validity. However, we still
wanted to find a factorial structure that reached model fit and
validity without omitting any items. Therefore, in the sixth step,
we created a second-order construct that contained the constructs
with high inter-correlations (CSB, A, G, F, CTRL) as reflective indica-
tors. This model reached good validity and the lower thresholds for
model fit.

In their DFS-2 model, Jackson and Eklund (2002) did not con-
sider the causality or relationships between the dimensions of
flow. However, theorizations regarding the flow dimensions have
considered the challenge-skill-balance, clear goals, control, and feed-
back as conditions required for reaching flow (Csíkszentmihályi,
1990; Nakamura & Csíkszentmihályi, 2002), whereas loss of self-
consciousness, time, concentration, and merging action-awareness
have been considered outcomes from reaching flow. The final res-
pecification created in this study also suggests that the constructs
divide into two different categories; the conditional aspects and
outcome experiences from reaching the flow state, which are in
line with some of the previous considerations (see also Table 12
and Fig. 7 for differences in means). The final respecification pre-
sented in this paper is thus also theoretically feasible in addition
to presenting good model fit and validity indices.

Furthermore, in our study autotelic experience seemed to corre-
late strongly with other conditions of flow which might pose a
deviation from earlier theorizations. This finding would suggest
that, at least in the context of computer-supported gamified exer-
cise, the autotelic experience, that is, finding the activity intrinsi-
cally motivating, is also a condition for reaching the flow state
rather than being an outcome from reaching flow. In a video gam-
2 df CFI NNFI RMSEA CI90 lo – hi/PCLOSE

044.955 558 0,918 0.907 0.066 0.060, 0.073
136.599 585 0.906 0.899 0.069 0.063, 0.075
242.882 539 0.878 0.865 0.081 0.075, 0.087
/a n/a n/a n/a n/a n/a
208.778 572 0.893 0.882 0.075 0.069, 0.081
61.259 279 0.955 0.948 0.057 0.048, 0.066
120.066 577 0,907 0.900 0.069 0.063, 0.075

EA = Root Mean Square Error of Approximation, PCLOSE = p of close fit.

CSB C LSC MAA T

5.298 5.063 4.831 4.259 3.535
1.013 1.174 1.631 1.168 1.492

ss, G = clear Goals, F = Feedback, C = Concentration, CTRL = Control, LSC = Loss of Self
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ing environment, Procci et al. (2012) also found that challenge-skill
balance, clear goals and control have a strong inter-correlation.
However, autotelic experience did not load as strongly with this fac-
tor in their study. This could suggest that in gamified exercise,
autotelic experience is potentially more closely associated with
the optimal challenge-skill experience than in pure gaming. Where
as in games, the autotelic experience might also be caused by other
factors that are missing from the common gamification implemen-
tation. Other appeals of video games (see e.g. Hamari & Tuunanen,
2014; Yee, 2006 on gaming motivations), such as audiovisual
immersion and stimuli that are commonly missing in the gamifica-
tion context but often are an elemental aspect of video games. In
other words, video game players can potentially reach an autotelic
experience even without actual goal-oriented play/mastery which
most gamification implementations seem strive for. The data fur-
ther shows that indeed, in the gamification context, those experi-
ence most commonly linked to gamification in popular
discussions had been rated to occur more (autotelic experience
(self-purposefulness/intrinsically motivated experience are often
referred in the discussion on gamification), having clear goals and
feedback. Whereas for example time transformation as well as merg-
ing action and awareness, which are also commonly connected with
audiovisual immersion, were clearly rated to occur less (See
Table 12 and Fig. 7).

Beyond the contributions related to the psychometric proper-
ties of the DFS-2 scale, this study also suggests that flow should
rather be seen as divided between the collection of conditions for
reaching flow state and the psychological outcomes that follow
from reaching the flow state instead of merely seeing all of the nine
dimensions as reflective indicators of the entirety of flow. Previous
studies might not have been able to make a distinction along these
lines, since, naturally, both the conditions and outcomes are highly
correlated as is to be expected. Therefore, we suggest that further
studies could conduct experiments which would specifically focus
on finding evidence pertaining to causal relationships between the
components of the general flow.
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In recent years, ‘‘gamification’’ has been proposed as a solution for engaging people in individually and
socially sustainable behaviors, such as exercise, sustainable consumption, and education. This paper
studies demographic differences in perceived benefits from gamification in the context of exercise. On
the basis of data gathered via an online survey (N = 195) from an exercise gamification service Fitocracy,
we examine the effects of gender, age, and time using the service on social, hedonic, and utilitarian
benefits and facilitating features of gamifying exercise. The results indicate that perceived enjoyment
and usefulness of the gamification decline with use, suggesting that users might experience novelty
effects from the service. The findings show that women report greater social benefits from the use of
gamification. Further, ease of use of gamification is shown to decline with age. The implications of the
findings are discussed.
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1. Introduction Khaled, & Nacke, 2011; Hamari, 2013; Huotari & Hamari, 2012;
The question of how we understand gamer demographics and
gaming behaviors, along with use cultures of different demo-
graphic groups, has loomed over the last decade as games became
one of the main veins of entertainment and consumer culture (Yi,
2004). The deeply established perception of games being a field of
entertainment dominated by young males has been challenged.
Nowadays, digital gaming is a mainstream activity with broad
demographics. The gender divide has been diminishing, the age
span has been widening, and the average age is higher than
stereotypically assumed (Greenberg, Sherry, Lachlan, Lucas, &
Holmstrom, 2010; Griffiths, Davies, & Chappell, 2003, 2004;
Hartmann & Klimmt, 2006; Williams, Yee, & Caplan, 2008; Yee,
2006). An illustrative study commissioned by PopCap (Information
Solutions Group, 2011) reveals that it is actually women in their
30s and 40s who play the popular social games on social network-
ing services (see e.g. Hamari & Järvinen, 2011; Paavilainen, Hamari,
Stenros, & Kinnunen, 2013) most – outplaying men and younger
people. It is clear that age and gender perspectives on gaming
activities and motivations require further scrutiny.

The expansion of the game industry and the increased competi-
tion within the field has also led to two parallel developments: (1)
using game design as marketing (Hamari & Lehdonvirta, 2010) and
(2) gamification – going beyond what traditionally are regarded as
games and implementing game design there (Deterding, Dixon,
McGonigal, 2011). Today, gamification is being applied in several
areas (Hamari, Koivisto, & Sarsa, 2014), often for the benefit of
users. For example, services such as Mindbloom, Fitocracy,
Zombies, Run!, and Nike+ are aimed at assisting the user toward
beneficial behavior related to lifestyle and health choices.

However, it is unclear whether we can see age and gender dis-
crepancies in use of gamified services similar to those in other digital
gaming contexts. The main difference between games and gamifica-
tion is that gamification is commonly used to advance goals outside
the game – e.g., supporting healthier lifestyles, greener consumption,
and better financial decision-making – whereas playing games is
considered purely autotelic or intrinsically motivated. Therefore,
the motivations and the perceived benefits from gamification require
further examination. No data exist on user demographics for gamifi-
cation services, which further justifies the current undertaking.

This paper contributes to the growing body of literature on age
and gender in gaming by investigating age and gender differences
in perceived benefits from use of gamification. The study presents
empirical data on the effects of gender, age, and time using the ser-
vice on the social, hedonic, and utilitarian benefits from gamifying
exercise, along with the facilitating factors in a gamification service
with social features.

2. Background

2.1. Gamification

The phenomenon of creating gameful experiences has most
notably been termed gamification: the aim of gamification is to

http://crossmark.crossref.org/dialog/?doi=10.1016/j.chb.2014.03.007&domain=pdf
http://dx.doi.org/10.1016/j.chb.2014.03.007
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support and motivate the users to perform tasks promoted by the
services (Deterding et al., 2011; Huotari & Hamari, 2012). This goal
is pursued by providing affordances for gameful experiences and
thus making the target activities more engaging. Gameful experi-
ences similar to those created by games, such as flow, a feeling
of mastery, and intrinsic motivations (Csíkszentmihályi, 1990; Deci
& Ryan, 1985; Ryan, Rigby, & Przybylski, 2006), have been at the
core of the discussion of gamification (Deterding et al., 2011;
Hamari, 2013; Huotari & Hamari, 2012) as a means to motivate
behavioral and psychological outcomes. For instance, in the case
of gamified exercise applications, the services at their core aim at
increasing exercise, thus serving a utilitarian purpose. In addition
to the core service, the gamification features implemented are
aimed at motivating and supporting the user for increased exercise
by adding a hedonic element to the activity: providing, for exam-
ple, feedback, achievable goals, progress, and encouragement.
The engaging elements of gameplay are employed to create more
enjoyable exercise experiences.

Many service providers have also implemented social features
and layers in their services. For example, the user community of
the service might serve the function of supporting the gamification
elements and itself providing essential functions of the gameful
experience – e.g., other users’ recognition of one’s achievements
and updates. Early results on the effects of social factors in gami-
fied services show that when a gamification implementation incor-
porates social features, the size of the community committed to
the same goals is an important prerequisite for the gamification
service’s effectiveness (Hamari, 2013; Hamari & Koivisto, 2013).
The size of the community also positively influences the perceived
benefits from social influence, recognition, and reciprocity. It
should also be noted that in the gamified services the social, utili-
tarian, and hedonic elements are often more or less intertwined
(Lin & Bhattacherjee, 2008) (e.g., social factors contribute also to
perceived usefulness and enjoyment of the service).

2.2. Demographic differences in adoption and use of digital
technologies and digital gaming, and effects of time using the service

Demographic differences are a pertinent question also in
research of technology adoption and use (Venkatesh, Morris, &
Ackerman, 2000). Differences regarding, for example, perceptions,
motivations and information processing in technology adoption
processes and use intentions may have significant consequences,
for example, in organizational contexts, where large sums are in-
vested into IT (Morris, Venkatesh, & Ackerman, 2005; Sun & Zhang,
2006; Venkatesh et al., 2000). Yet, for example, both age and gen-
der have not received great attention as moderating variables of
these processes in the information technology literature (Gefen &
Straub, 1997; Sun & Zhang, 2006). Furthermore, relevant to the
context of gamification, both age and gender represent perspec-
tives on games and gameplay wherein variation and preferences
have been long disregarded by the industry and to some degree
also by academics (Greenberg et al., 2010; Griffiths et al., 2003;
Williams et al., 2008). The current body of literature on effects of
age and gender in technology adoption and use, however, suggests
that differences do exist.

2.2.1. Age
Research regarding effects of age in technology adoption and

use has indicated that younger technology users value usefulness
of the technology more than older users when deciding on use
intentions (Venkatesh, Morris, Davis, & Davis, 2003). Furthermore,
older users are considered to be more affected by social influence
than young ones (Morris & Venkatesh, 2000; Venkatesh et al.,
2003; Wang, Wu, & Wang, 2009) in their technology adoption
processes, potentially due to higher affiliation needs (Morris &
Venkatesh, 2000; Sun & Zhang, 2006; Venkatesh et al., 2003). This
could be especially pertinent to organizational contexts where
younger employees may seek to be more autonomous (Morris
et al., 2005) than older ones. However, in an organizational context
the effect of age on social influence in IT adoption has been
reported to diminish in the long term (Morris & Venkatesh,
2000). The lesser effect of social influence on younger users may
be a result of the fact that younger users have been exposed to dig-
ital technologies at a younger age (Morris & Venkatesh, 2000). This
so called digital divide between generations (Ijsselsteijn, Nap, de
Kort, & Poels, 2007; Morris & Venkatesh, 2000; Pfeil, Arjan, &
Zaphiris, 2009) has developed as younger generations become
exposed to digital technologies earlier and earlier.

Consequently, older generations tend to experience lower
self-efficacy and more computer anxiety than younger people
and so perceive their skills in using digital technologies as lower
(Chung, Park, Wang, Fulk, & McLaughlin, 2010; Czaja et al., 2006;
Ellis & Allaire, 1999; Harrison & Rainer, 1992). Furthermore, it
has been shown that technology acceptance (Arning & Ziefle,
2007; Czaja et al., 2006) and perceived usability (Ijsselsteijn
et al., 2007), which are affected by age (Arning & Ziefle, 2007; Czaja
et al., 2006), play a major part in technology adoption and digital
gaming. Older technology-users emphasize ease of use more when
assessing the usefulness of a given system (Arning & Ziefle, 2007).
As learning to use new devices or services may become a more
time-consuming process with age, the tradeoff between perceived
ease of use and perceived benefits of the device or service becomes
relevant (Melenhorst, Rogers, & Caylor, 2001). Findings of age
having no effect on perceptions of ease of use or usefulness of,
for example, online communities have also been published (Chung
et al., 2010), which prompts examination of the effects of the ser-
vices’ content and affordances from an age perspective (Ijsselsteijn
et al., 2007).

2.2.2. Gender
With regards to gender, prior research has indicated that

genders differ in their decision making processes (Venkatesh &
Morris, 2000), for example, in terms of information processing
(Sun & Zhang, 2006; Venkatesh & Morris, 2000). Correspondingly,
results from studies on technology adoption processes and IT use
have found support for differences between genders. For instance,
research on sex and gender roles and behavior has indicated that
men display more instrumental behavior (Spence & Helmreich,
1980; Venkatesh et al., 2000), and in general, are more task- and
achievement-oriented than women (Hoffman, 1972; Minton &
Schneider, 1980). This finding has been supported in the context
of IT as studies have shown men to be more affected by the useful-
ness of the technology (Venkatesh & Morris, 2000), thus highlight-
ing the instrumentality of the system. In contrast, research has
shown that for women affiliation needs are a more influential
motivator (Hoffman, 1972), and women are more interperson-
ally-oriented than men (Minton & Schneider, 1980; Spence &
Helmreich, 1980). These perspectives would suggest that women
are more concerned with social relations and, for example, more
prone to social influence (Venkatesh et al., 2000). In accordance,
women’s IT adoption decisions have been reported to be affected
more by social factors, such as subjective norm, especially during
initial adoption (Venkatesh & Morris, 2000; Venkatesh et al.,
2000). Similarly, in the currently hugely popular online contexts
with social features (e.g., social networks), women have been indi-
cated to be more socially motivated users of the services, while
men concentrate more on pragmatic uses (Haferkamp, Eimler,
Papadakis, & Kruck, 2012; Muscanell & Guadagno, 2012). However,
in some contexts, such as mobile learning, men instead of women
have been reported to be influenced by social factors (Wang et al.,
2009).
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On a general level, women have been considered to be less
likely to enjoy and use computers and information technology
(Ahuja & Thatcher, 2005). This phenomenon has been explained
by women’s lower perceptions of self-efficacy and computer
aptitude, and higher perceptions of computer anxiety (Ahuja &
Thatcher, 2005; Venkatesh & Morris, 2000; Whitley, 1997), which
may be partially due to cultural considerations of IT being a
male-dominated field (Gefen & Straub, 1997). In accordance with
these perceptions, ease of use has been reported to have a greater
influence in women’s technology use and adoption processes,
especially in organizational contexts (Venkatesh & Morris, 2000).
However, as Nysveen, Pedersen, and Thorbjørnsen (2005) point
out, the context of the technology in question is potentially influ-
ential for the relationship between gender and ease of use. In their
study on mobile chat services, such relationship was not found.
They explain the results with the context of the study, and the fact
that different mobile services are already largely used by both gen-
ders (Nysveen et al., 2005).

In the context of digital gaming, results from prior research
have indicated that gender differences do exist with regard to gen-
der (Greenberg et al., 2010; Hartmann & Klimmt, 2006; Lucas &
Sherry, 2004; Williams et al., 2008). Digital gaming has been con-
nected to beneficial effects such as better computer-literacy and
increased technological skills. Thus, the gender divide in gaming
has been feared to create a more general gender gap with regard
to technology use (Cassell & Jenkins, 1998; Lucas & Sherry,
2004). Motivational aspects have been raised as a potential source
of gender differences in gaming. Researchers have considered gen-
der roles and identities (Eagly, 1987; Lucas & Sherry, 2004; Poels,
De Cock, & Malliet, 2012; Williams, Consalvo, Caplan, & Yee,
2009), self-efficacy or competence (Carr, 2005; Hartmann &
Klimmt, 2006), etc. and have examined motivational effects of con-
tentual (sexualized) representations of (female) gender (Beasley &
Collins Standley, 2002; Dietz, 1998; Kafai, 1998), violent themes
and competitiveness (Dietz, 1998; Lucas & Sherry, 2004), and lack
of meaningful social content (Hartmann & Klimmt, 2006). Though
the conceptions of the age and gender divides are persistent, in
some game environments – e.g., massively multiplayer online
(MMO) games – older players and women have been noted to
spend more time playing than younger players and men (Williams
et al., 2008, 2009). The game environment, however, seems
important, since findings to the contrary have been reported too
(Greenberg et al., 2010).

In accordance with the findings relating to IT adoption and use
in general, Williams et al. (2008) and (2009) show that in the MMO
game context, women are motivated by social factors and immer-
sion. Men have been noted to express more achievement-oriented
motivations (Williams et al., 2008, 2009) and more competitive-
ness and need for winning than women do (Hartmann & Klimmt,
2006). However, because female players might not receive as much
gratification through the social interactions related to and included
in the games as male players (e.g., social gratification from inter-
acting with friends via games, social status, and peer support
related to gameplay), lower social motivations of female players
have been reported also (Funk & Buchman, 1996; Jansz, Avis, &
Vosmeer, 2010; Lucas & Sherry, 2004). However, it should be noted
that great variety in motivations most likely exists also within gen-
ders (Carr, 2005; Kafai, 1998).

2.2.3. Time using the service
In addition to age and gender, the effects of time using the

service should be examined. The length of the involvement with
the service and in the social community are likely to affect the per-
ceptions of the benefits received. For example, in a gamification
context, Farzan et al. (2008) found that the effects of motivational
system elements may diminish with time. The discussion of the
novelty effects of gamification suggests that at first users might
feel excited about the new gameful features, but the interest
declines with time.
3. Methods and data

3.1. Data

The data were gathered via an online survey of users of Fitocra-
cy, one of the world’s largest exercise gamification services. The
service enables exercise-tracking and social networking. Features
related to these core functions of the service are gamified. The
gamification elements include badges (see Hamari & Eranti, 2011
on badges), levels, and points. Points and levels are awarded for
the tracked exercises. Achievements are rewarded through badges,
for example, for completing certain exercises or repeating them a
given number of times or within a certain timeframe. Furthermore,
the service includes elements related to social interaction, which
are commonly implemented within social network services (Baker
& White, 2010; Boyd & Ellison, 2008; Lin & Lu, 2011), such as status
updating, ‘‘liking,’’ and commenting. Users can create and join
groups focusing on some general or exercise-related topic.
Achievement badges are also rewarded for social activities, such
as posting comments and receiving ‘‘likes’’ within the service. At
the time of the data gathering, the service could be accessed via
a browser or an iPhone application. An application for the Android
operating system was released as the data gathering neared
completion.

A link to the online survey was posted on the discussion forums
of the service and further promoted through posts within a few
groups clustered around a special interest or topic. The service
requires registration, so the respondents had to have been regis-
tered users of the service to find the link to the survey. In the time-
frame of the survey (10/2012–2/2013), 195 valid responses were
gathered, making the study’s sample size N = 195.

The descriptive statistics of the data (see Table 1) present those
of the 195 respondents. The gender distribution of the sample is
equal. The service had been available for approximately 20 months
before the survey was launched. The times using the service
reported by the respondents are distributed evenly across the time
period of the service being available. The respondents’ estimates of
hours of exercise as well as how many exercise session they have
during a normal week are also reported in Table 1. Furthermore,
respondents were asked to report how they use the service: on a
mobile device and/or on a computer. Of the 195 respondents,
181 (92%) stated that they used the service on a computer. The
options were not mutually exclusive, and the respondents could
choose both mobile and browser options. In fact, of the 181 brow-
ser-users, 66 (36%) reported also using the application on a mobile
device. Therefore, no effects of the devices used are examined.

Given that Fitocracy belongs to a rather recent class of technol-
ogies, we can assume that users of Fitocracy in general are above
the average in technology-awareness and technology adoption
readiness. Furthermore, given that the service is targeted for
health-conscious people, we can assume that the users are more
health oriented than average internet users. Generally co-existing
with such characteristics is also a higher than average education.
3.2. Validity and reliability of the measurement instrument

The survey instrument consisted of constructs for facilitating
factors and social, hedonic, and utilitarian benefits. All of the
constructs were adapted from previously published sources. The
definitions, items, and sources of the constructs are provided in
the Appendix. The facilitating factors consist of two constructs:



Table 1
Frequencies and percentages of gender, age, time using the service, and country of residence reported by the respondents. The ‘‘Country of residence’’ category ‘‘Others’’ comprises
20 countries with under 10 respondents each.

Frequency Percent Frequency Percent

Gender Time using the service
Female 98 50.3 Less than 1 month 23 11.8
Male 97 49.7 1–3 months 38 19.5

3–6 months 28 14.4
Age, by gender (mean = 29.62, median = 28) 6–9 months 25 12.8
�19 Female 4 9–12 months 32 16.4

Male 5 12–15 months 37 19.0
Total 9 4.6 More than 15 months 12 6.2

20–29 Female 58
Male 43 Country of residence
Total 101 51.8 United States 106 54.4

30–39 Female 25 United Kingdom 18 9.2
Male 37 Canada 16 8.2
Total 62 31.8 Others 55 28.2

40–49 Female 10
Male 9 Exercise sessions per week (mean = 5.2, median = 5)
Total 19 9.7 1–4 81 41.5

50–59 Female 1 5–9 104 53.3
Male 3 10–14 6 3.1
Total 4 2.1 15 or more 4 2.1

Age mean Female 28.67 Hours of exercise per week (mean = 7.1, median = 6)
Male 30.58 1–4 51 26.2

Age median Female 26 5–9 96 49.2
Male 30 10–14 38 19.5

15 or more 10 5.1
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network exposure and ease of use. The social dimension is opera-
tionalized as social influence, reciprocal benefit, and recognition.
On the hedonic dimension are playfulness and enjoyment. The
utilitarian construct is usefulness. As a behavioral outcome, contin-
ued exercise intentions were measured. Most of the constructs
consisted of four items, one construct of five items, and one of eight
items. All items were measured on a seven-point Likert scale
(strongly disagree – strongly agree).

Convergent validity and reliability (see Table 2) was assessed
with three metrics: average variance extracted (AVE), composite
reliability (CR), and Cronbach’s alpha (Alpha). All of the metrics
exceeded the thresholds in relevant literature (AVE should be
greater than 0.5, CR greater than 0.6 and Cronbach’s alpha above
0.7 (Fornell & Larcker, 1981; Nunnally, 1978)). Furthermore, all
items loaded with their corresponding constructs above .650 level.
Only one item (‘curious’ of the playfulness construct) was deemed
loading too poorly with its corresponding construct, and therefore,
was omitted from the final construct structure. Furthermore,
omitting the item ensured convergent validity of the construct
(AVE above .5). We can conclude that the convergent validity and
reliability requirements are met.

Discriminant validity (see Table 3) was assessed, firstly, through
comparison of the square root of the AVE of each construct to all of
the correlation between it and other constructs (see Fornell &
Larcker, 1981), where all of the square root of the AVEs should
Table 2
Validity and reliability.

AVE CR Alpha

Network exposure (NE) .855 .959 .944
Ease of use (EOU) .752 .923 .887
Social influence (SOI) .735 .917 .879
Reciprocal benefit (RB) .700 .903 .857
Recognition (REC) .804 .943 .919
Playfulness (PLAY) .529 .899 .870
Enjoyment (ENJ) .779 .934 .905
Usefulness (USE) .713 .925 .899
Continued exercise intention (CEI) .548 .827 .722
be greater than any of the correlations between the corresponding
construct and another construct. Secondly, in accordance with the
work of Pavlou, Liang, and Xue (2007), we determined that no
inter-correlation between constructs was higher than 0.9. Thirdly,
we assessed discriminant validity by confirming that all items had
the highest loading with its corresponding construct. All three tests
indicate that the discriminant validity and reliability are
acceptable.

The analyses of demographic differences in perceived benefits
by age, gender, and time using the service were performed via
standard multiple regression analyses (Tabachnick & Fidell,
2013). In the analyses, the ratio-scale variable of age was used,
not the ordinal scale presented in Table 1. The ordinal scale of time
using the service presented in Table 1 was utilized for time using
the service. The independent variables were centered prior to
performing the analyses and the interaction terms were created
from the centered variables (Tabachnick & Fidell, 2013). Before
the analyses, the independent variables and the interactions terms
were tested for multicollinearity. No multicollinearity between the
variables existed.
4. Results

Regression analyses on the dependent variables were
performed with age, gender, and time using the service as indepen-
dent variables as well as with the interactions of the independent
variables. The results of these analyses are reported in Table 4.

When examining the significant main effects of the indepen-
dent variables on facilitating factors, network exposure was pre-
dicted by gender (b = �.146��) and time using the service
(b=.173��). Ease of use was negatively influenced by age
(b = �.135�) and gender (b = �.120�). Women reported perceiving
more social benefits from gamification: reciprocal benefits
(b = �.156��) and recognition (b = �.257���). However, social influ-
ence was only negatively affected by time using the service
(b = �.158��). Of the hedonic aspects, playfulness was predicted
by gender (b = �.136�) and, additionally, negatively affected by
time using the service (b = �.119�). Time using the service also



Table 3
Correlation matrix. Square roots of AVEs are reported in bold in the diagonal.

NE EOU SOI RB REC PLAY ENJ USE CEI

Network exposure (NE) .925
Ease of use (EOU) .244 .867
Social influence (SOI) .383 .375 .856
Reciprocal benefit (RB) .448 .425 .570 .837
Recognition (REC) .464 .363 .446 .636 .896
Playfulness (PLAY) .226 .250 .392 .356 .233 .727
Enjoyment (ENJ) .334 .596 .558 .633 .561 .384 .882
Usefulness (USE) .222 .460 .621 .655 .437 .419 .714 .844
Continued exercise intention (CEI) .236 .252 .414 .420 .322 .368 .441 .469 .740
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had a negative effect on enjoyment (b = �.167��). Usefulness was
negatively predicted by time using the service (b = �.167��). Con-
tinued exercise intention was predicted by gender (b = �.179��).

Furthermore, some statistically significant interactions between
the independent variables were detected. A two-way interaction
between age and time using the service was significant for network
exposure (b = .145��), recognition (b = .117�), and playfulness
(b = �.127�). A three-way interaction between age, gender, and
time using the service was significant for continued exercise inten-
tions, showing a negative effect (b = �.161��).

5. Discussion

5.1. Theoretical contributions

This paper has examined the effects of age, gender, and time
using the service on perceived benefits from gamifying exercise
by participating in a gamification service. Perceptions of facilitat-
ing factors and social, hedonic, and utilitarian benefits were
measured.

The results indicate that age does not affect most of the benefits
significantly directly. Of the dependent variables, only ease of use
diminishes with the main effect of age. The more mature the users
are, the less they seem to experience ease of use. This finding holds
similarities with considerations of the digital divide (Ijsselsteijn
et al., 2007; Morris & Venkatesh, 2000; Pfeil et al., 2009) between
younger and older generations regarding use of digital technolo-
gies. However, through interaction, age with time using the service
had an effect on network exposure, recognition, and playfulness.

Gender differences in perceived benefits could be established
for all aspects, except the utilitarian. The results indicate that wo-
men perceive the social benefits as greater than men do. Women
reported more positive perceptions of the recognition received;
they see themselves as gaining greater benefit from the reciprocity
between users and, in general, see their network of friends in the
service as larger than men do. Thus, the findings imply that women
value the social aspects of gamification more than men do and
potentially view the associated social community more positively.
These findings are in line with the findings from, for example, orga-
nizational contexts (Venkatesh & Morris, 2000; Venkatesh et al.,
2000), online contexts such as social networking sites (Haferkamp
et al., 2012; Muscanell & Guadagno, 2012) as well as gaming con-
texts (Williams et al., 2008, 2009), where it has been found that fe-
male users perceive social benefits more positively and are shown
to be more motivated by the social factors.

No indication of men perceiving more utilitarian benefits was
found. This finding was inconsistent with prior research showing
that men value and are more motivated by the usefulness of tech-
nology (Venkatesh & Morris, 2000). Women, however, reported
greater perceived ease of use in the service, suggesting that, simi-
larly to findings from previous research, women value the ease of
use of technology more than men (Venkatesh & Morris, 2000),
and perceive its benefits as higher. Further, the findings suggest
that women perceive the gamified exercise as more playful.

Consistently with prior research on gamification (Farzan et al.,
2008; Hamari, 2013), the results show that perceived usefulness,
enjoyment, and playfulness tend to diminish with time using the
service, suggesting that gamification could have some novelty
value causing perceptions of usefulness and enjoyment to be high-
er in the beginning and to fade the longer the user continues using
the service. The interaction effects between age and time using the
service further show that the novelty effects (regarding perceived
playfulness) are stronger the younger the user is. This finding is
consistent with the general belief that younger people, while being
more susceptible to playful interactions, might also get bored more
quickly than more mature users. This finding could imply that
younger users might have more active service switching behavior
as well.

Time using the service and thus being connected with the com-
munity within the service, expectedly, affects the amount of net-
work exposure: the longer users spend time with the service, the
more likely they are to acquire new contacts. Furthermore, the
longer a user has been using the service, the greater the perceived
exposure to the community will be. There was also a positive inter-
action effect between age and time using the service on network
exposure. This finding could potentially suggest that older users
value the existence of the network higher due to higher affiliation
needs (Morris & Venkatesh, 2000; Sun & Zhang, 2006; Venkatesh
et al., 2003), and as a response, perceive the benefits from the net-
work higher. Furthermore, although neither the length of experi-
ence or age had a main effect on perceived received recognition,
a statistically significant positive interaction effect existed be-
tween them. This interaction suggests that the older the user is,
the more recognition they perceive to be receiving, the longer their
experience with the service is. This finding could also be explained
with the connection of age and affiliation needs and the satisfac-
tion received from fulfilling such needs (Morris & Venkatesh,
2000; Venkatesh et al., 2003). However, it is possible that the inter-
action effect could be partly due to the correlation between net-
work exposure and recognition, implying that network exposure
might be in this case mediating the effect between time using
the service and recognition. On the other hand, the results did
not show significant main effects between recognition and age or
time using the service. This could be considered as defense for
the interpretation that there really is an interaction effect between
age and time on perceived recognition that is not caused by a con-
founding factor discoverable within this dataset.

Moreover, the negative impact of time using the service on
social influence suggests that a longer time using the service re-
duces the impacts of social pressure or peer opinion of the service
and its use. As users gain personal experience of the service, they
may potentially rely more on their own opinions, instead of those
adopted from the community. However, this finding further under-
lines the importance of the social interaction and community for



Table 4
Standard multiple regression analyses – the standardized b-coefficients, t-values and p-values are reported.

Facilitators Social Hedonic Utilitarian Use

NE EOU SOI RB REC PLAY ENJ USE CEI

Age b .043 �.135 �.099 �.019 �.060 .078 �.074 �.088 .048
t .599 �1.869 �1.358 �.255 �.858 1.086 �1.026 �1.218 .674
p .550 .063* .176 .799 .392 .279 .306 .225 .501

Gendera b �.146 �.120 �.074 �.156 �.257 �.136 �.072 �.065 �.179
t �2.044 �1.664 �1.017 �2.137 �3.679 �1.890 �.990 �.911 �2.516
p .042** .098* .310 .034** .000*** .060* .323 .363 .013**

Time b .173 �.020 �.158 �.076 �.092 �.119 �.167 �.167 �.081
t 2.414 �.277 �2.177 �1.041 �1.307 �1.653 �2.295 �2.324 �1.140
p .017** .782 .031** .299 .193 .100* .023** .021** .256

Age � Gender b �.030 .033 .037 .003 .051 .028 .055 .099 .009
t �.416 .465 .513 .042 .732 .397 .759 1.386 .123
p .678 .642 .608 .966 .465 .692 .449 .167 .902

Age � Time b .145 .065 .015 .008 .117 �.127 �.059 �.055 �.069
t 1.999 .891 .208 .115 1.658 �1.735 �.800 �.761 �.958
p .047** .374 .835 .909 .099* .084* .425 .448 .339

Gender � Time b �.006 .031 �.002 .001 �.086 .058 .037 .113 .106
t �.083 .433 �.032 .008 �1.222 .804 .508 1.566 1.492
p .934 .666 .975 .993 .223 .422 .612 .119 .137

Age � Gender � Time b �.047 .114 .010 �.015 .065 �.067 .096 .040 �.161
t �.659 1.568 .140 �.202 .924 �.923 1.313 .560 �2.244
p .511 .119 .889 .840 .356 .357 .191 .576 .026**

Network exposure (NE), Ease of use (EOU), Social influence (SOI), Reciprocal benefit (RB), Recognition (REC), Playfulness (PLAY), Enjoyment (ENJ), Usefulness (USE), Continued
exercise intention (CEI).

a Females were coded with the lower variable value.
* Statistical significances are boldfaced and reported as �p < 0.1.
** Statistical significances are boldfaced and reported as ��p < 0.05.
*** Statistical significances are boldfaced and reported as ���p < 0.01.
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gamification endeavors: social influence plays an important role in
engaging new users.

The continued exercise intentions as a behavioral outcome of
gamifying exercise suggest that women are more motivated to
keep exercising. Furthermore, an interaction effect between age,
gender and time using the service affected the continued exercise
intentions. However, these results should be considered with
caution, since there are evidently factors not examined here that
affect one’s exercise intentions. Nevertheless, the potential of
gamification in supporting and encouraging continued exercise is
still worthy of note.

5.2. Practical implications for design of gamification and gamified
services

From an industry perspective, the results suggest that design of
gamification implementations might benefit from considering the
following perspectives. Firstly, employing social features in the ser-
vice is beneficial for creating sustainable and engaging gamifica-
tion. The results suggest in particular that women might become
more engaged in the social activity than men and, therefore, the
social features might be essential especially when one seeks to
acquire female users. The community of like-minded people also
supports the core activity that is being gamified (Hamari & Koivisto,
2013). Furthermore, gamification service developers could benefit
from efforts aimed at integrating new users to the social network
of the service at an early stage.

With regard to the demographics of users of gamification ser-
vices, a few key issues emerged. Since gamification implications
rely on a variety of game mechanics, the implementations do not
necessarily share the culture and, for example, visual and narrative
representations often associated with video games, so they can
potentially be created to be more gender-neutral. For widening
the potential demographic base of the users, gamification offers
possibilities for creating services that engage users also of more
advanced ages. Implementations inducing mental and physical
activity, increasing chances of social connectedness, and offering
instant feedback and support while also increasing one’s sense of
self-efficacy could afford motivations for technology use among
older generations (Arning & Ziefle, 2007; Czaja et al., 2006;
Ijsselsteijn et al., 2007).
5.3. Limitations

Some limitations should be acknowledged in relation to the
results of the study. The responses gathered by the online survey
are, obviously, self-reported and the respondents self-selected,
which is commonplace with the Web-based-survey methodology
used. Use of self-reported data is likely to affect the results as
the users responding are most probably actively engaged with
the service, and eager to participate in activities related to it. Thus,
the results potentially represent perceptions and intentions of
active users of the service and disregard less active and unengaged
users. The perceptions of less active users could be addressed in fu-
ture studies as well as reasons for not being/becoming involved in
the service. Furthermore, the respondents in the sample most
likely differ in cultural background, which could affect perceptions
of the various elements examined in the study – e.g., perceptions
as to social benefits. Further studies would benefit from acknowl-
edging the effects of cultural differences in the use and use percep-
tions of gamified services.

As is commonplace within the industry, specific details regard-
ing the user base or its size are not public knowledge. Thus, the
study is limited with regards to reporting data concerning the
general population from which the sample was gathered, that is,
the user base of the service. This is a limitation regarding the reli-
ability of the generalizability of the results.
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5.4. Further research directions

With the novelty of the gamification phenomenon, many direc-
tions for further research should be considered. This study has con-
tributed to the understanding of demographic differences in
perceptions of benefits from gamification. However, the relation-
ship of personality traits (McCrae & John, 1992) – and in the field
of game studies, player types (Hamari & Tuunanen, 2014; Yee,
2007) – to gamification should be studied as well, for better under-
standing of the psychological outcomes that gamification produces
and that attract users. Furthermore, the question of use motiva-
tions for gamification should be investigated on a larger spectrum.
The benefits examined in this study were limited, so some motiva-
tors, such as competition or mastery, that previous studies have
associated more with men (Hartmann & Klimmt, 2006; Williams
et al., 2008), were not measured. Drawing from game-studies liter-
ature, future research would benefit from widening the range of
Appendix A

Survey constructs, items, and sources

Construct Definition and Sources

Network exposure
Measurement of the motivational effect of the size of the network (

Bhattacherjee, 2008)

Ease of use
The degree of belief that using a system would be free of effort (Davis,

Venkatesh, 2000; Venkatesh & Davis, 2000)

Social influence
The perceptions of approval for using the system (Ajzen, 1991; Fish

Ajzen, 1975; Hernandez, Montaner, Sese, & Urquizu, 2011; Hsu &
2008)

Reciprocal benefit
The perceived social usefulness of the service – i.e., contributing and

receiving benefit from the social community (Hsu & Lin, 2008; Lin,
Preece, 2001)

Recognition
Measurement of the social motivation created by the perceptions of

recognized by other users in the forms of ‘‘likes’’ and praise of
achievements (Cheung, Chiu, & Lee, 2001; Hamari & Eranti, 2011;
Hernandez et al., 2011; Hsu & Lin, 2008; Lin, 2008; Lin & Bhattac
2010)
motivations and benefits explored (Williams et al., 2008; Yee,
2007). In addition, future research should consider the differences
in derived benefits from gamification across different contexts.
This study was conducted in the context of exercise-related gami-
fication service. In line with Hamari (2013), we suggest that further
studies could consider the differences in gamifying utilitarian vs.
hedonic systems (van der Heijden, 2004) as well as differences
based upon the type of involvement users have with the service
(see Zaichkowsky, 1994).
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Items

Lin & I have a lot of friends on Fitocracy who follow my
activities
Many people follow my activities on Fitocracy
I follow many people on Fitocracy
I have many friends in Fitocracy

1989; Using the Fitocracy interface does not require a lot of
mental effort
The interaction with Fitocracy is clear and
understandable
I find Fitocracy easy to use
I find it easy to get the interface of Fitocracy to do what I
want it to do

bein &
Lin,

People who influence my attitudes would recommend
Fitocracy
People who are important to me would think positively
of me using Fitocracy
People whom I appreciate would encourage me to use
Fitocracy
My friends would think using Fitocracy is a good idea

2008;
I find that participating in the Fitocracy community can
be mutually helpful
I find that my participation in the Fitocracy community
can be advantageous to me and other people
I think that participating in the Fitocracy community
improves my motivation to exercise
The Fitocracy community encourages me to exercise

being

herjee,

I feel good when my achievements in Fitocracy are
noticed
I like it when other Fitocracy users comment and ‘‘like’’
my exercise
I like it when my Fitocracy peers notice my exercise
reports

(continued on next page)



Appendix A (continued)

Construct Definition and Sources Items

It feels good to notice that another user has browsed my
Fitocracy feed

Playfulness
A situation-specific characteristic of a person – a trait of playfulness

emerging when the person is interacting with the system (Venkatesh,
2000; Webster & Martocchio, 1992)

Uninventive (reversed)
Unoriginal (reversed)
Unimaginative (reversed)
Playful
Curious (omitted)
Creative
Flexible
Experimenting
Spontaneous

Enjoyment
Overall perceived enjoyment and contentment with using the service

(Davis, 1989; van der Heijden, 2004)
I find the experience of the exercise and the related
Fitocracy use enjoyable
I find the experience of the exercise and the related
Fitocracy use pleasant
I find the experience of the exercise and the related
Fitocracy use exciting
I find the experience of the exercise and the related
Fitocracy use interesting

Usefulness
The degree of belief that using a system would enhance the performance of

the task the system is designed for (Davis, 1989; Venkatesh, 2000;
Venkatesh and Davis, 2000)

Using Fitocracy makes it easier for me to start exercising
Using Fitocracy is useful for purposes of exercise
Using Fitocracy enables me to accomplish more with
regard to exercise
I feel more effective with regard to exercise when using
Fitocracy
I find Fitocracy useful

Continued exercise
Measurement of the respondents’ perceived intentions of continuing

exercise (Venkatesh and Davis, 2000)
I intend to keep exercising at least as much as I have
exercised lately
I predict that I will exercise more frequently within the
next three months
I think I will keep exercising in the near future at least as
much as I have during the last few months
I plan to increase the amount of exercise rather than to
decrease it
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