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Purpose - Gamification is a tool with great potential to motivate individuals to increase their physicalactivity.  Reyised 29 January 2020

That is why sport apps for mobile devices, such as Nike+ or Strava, have integrated game elements. There is, Accepted 29 March 2020
however, little evidence of gamification’s effectiveness in this field. Therefore, the aim of the present study is to
analyze the impact of game elements included in gamified sports’ apps on the satisfaction of basic
psychological needs (i.e. competence, autonomy and relatedness). Similarly, the research analyzes the impact of
these needs on autonomous motivation.

Design/methodology/approach — To achieve these goals, data were collected from users of gamified sport
apps, using an online questionnaire. The data were analyzed using partial least squares structural equation
modeling.

Findings — The results showed that interaction in the app with achievement-related game elements satisfied
the needs for competence, autonomy and relatedness; social-related elements satisfied the need for relatedness;
and immersion-related elements satisfied the needs for competence and autonomy. Similarly, satisfaction of the
needs for autonomy and relatedness while using the app is crucial to experience autonomous motivation.
Practical implications — The findings of this study provide guidelines for practitioners and app developers.
Originality/value — Based on self-determination theory, the paper provides new insights into the relationship
between game elements included in sport apps and individuals’ basic psychological needs and motivation.
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1. Introduction

Over the last few years, many organizations have shown increased interest in using game
elements to motivate people to behave in certain ways (Koivisto and Hamari, 2019a). The
success of this practice, known as “gamification,” has received great attention from both
academics and professionals (Hamari and Parvinen, 2018).

The underlying concept of gamification is the application of game design elements (e.g.
points, rules, challenges, rewards, competition) in non-game contexts (Deterding et al., 2011;
Seaborn and Fels, 2015) to harness the motivational and attractive power of games to allow
people to achieve higher levels of motivation. This trend has been observed in a variety of
fields, such as tourism (Sigala, 2015), education (Connolly et al,, 2012), marketing (Lucassen
and Jansen, 2014) and finance (Baptista and Oliveira, 2017). Koivisto and Hamari (2019a) also
pointed out that gamification is particularly beneficial in contexts where individuals need to
display long-term commitment and persistence in behaviors, and in contexts generally
associated with procrastination. Hence, an area which has received special attention from
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both academics (Matallaoui ef al, 2017) and professionals (Koivisto and Hamari, 2019b)is
health and sports.

Gamification has been postulated as an effective tool for motivating people to increase
their physical activity (Chen and Pu, 2014) and improve their mood (Huang et al., 2017). In this
sense, there has been a remarkable increase in gamified sport apps, such as Nike+, Strava,
Fitbit and Endomondo (Edwards et al, 2016), in parallel with the growth of gaming apps in
mobile devices. Applying the principles of gamification, these apps include various game
elements (e.g. challenges, medals, rankings, competitions, avatars) to encourage and maintain
behavioral habits associated with physical exercise. In this way, they influence people to
perceive exercise as an interesting, enjoyable and fun activity, and thereby increase their
motivation.

Although there is a growing literature on gamification, there are important shortcomings
of previous research with regard to theoretical, empirical and methodological issues. First,
despite the suitability of motivational frameworks, such as self-determination theory (Ryan
and Deci, 2000), to understand gamification effects, previous studies have noticed that there is
a lack of theoretical foundation to explain the motivational effects of gamification and that
few studies are based on theoretical frameworks (Hamari et al,, 2014; Seaborn and Fels, 2015;
Johnson et al., 2016; Matallaoui ef al,, 2017; Sailer et al, 2017). Second, evidence about the
effectiveness of gamification in the context of health and well-being is also scarce (Edwards
et al., 2016; Johnson et al, 2016; Sardi et al., 2017; Koivisto and Hamari, 2019b). Third, recent
literature reviews have revealed a lack of knowledge about the effects of the different game
elements, as most studies have focused on analyzing gamification as a uniform concept
(Johnson et al., 2016; Sailer et al., 2017). Another problem in previous studies is that many of
them have focused on analyzing users’ behaviors (Johnson et al., 2016; Hamari, 2017) and have
not considered psychological variables (Seaborn and Fels, 2015), such as motivation. Finally,
many of the studies on gamification have been criticized for their lack of validated
mstruments (Matallaoui ef al, 2017).

To address these gaps, this research seeks to better understand how gamification
increases individuals’ motivation. Specifically, based on self-determination theory, this study
empirically analyzes the impact of various game elements included in sport apps on the
satisfaction of the three basic psychological needs of competence, autonomy and relatedness,
and their influence on autonomous motivation.

This study contributes to the literature in various ways. First of all, it fills an existing gap
in the current academic literature on gamification. Drawing on self-determination theory, one
of the most influential theories of human motivation, it responds to calls for more research
examining gamification effects on users’ motivation in the specific context of gamified sport
apps. In addition, it extends previous gamification research by empirically analyzing how
different game elements influence individuals’ basic psychological needs and motivation.
Finally, the study has practical implications for gamified apps designers as it offers useful
advice on how to design gamified applications.

2. Self-determination theory
At the core of gamification is the use of the motivational power of games to promote and drive
certain individual behaviors (Robson ef al., 2015). Taking this into account, to create effective
gamified experiences, it is very important to understand individuals’ motivational processes.
One of the most commonly used theories to analyze human motivation is self-
determination theory (Deci, 1975), which initially distinguished two types of motivation:
intrinsic and extrinsic. People who display intrinsically motivated behaviors are actively
engaged with their tasks, find them interesting and do not seek other results beyond fun
(Ryan and Deci, 2000). However, many activities are not perceived as interesting by humans,



and, therefore, their motivation has to be acquired extrinsically, through a kind of external Gamification in

regulation (Deci and Ryan, 2015). Self-determination proposes that extrinsically motivated
behaviors can vary in the degree to which they are controlled as opposed to autonomous (Deci
et al, 1996), resulting in four sub-categories of extrinsic motivation: external regulation,
introjected regulation, identified regulation and integrated regulation. First, external
regulation is presented as the least autonomous (i.e. most controlled) form of extrinsic
motivation, since individuals’ behavior is externally controlled by others; that is, they act to
achieve tangible rewards or avoid punishments determined by others (Deci and Ryan, 2000).
The next level is introjected regulation, which refers to behaviors motivated by internal
pressures (Deci and Ryan, 2000). This type of motivation is related to the ego, as people act to
demonstrate their ability or to avoid guilt and shame (Ryan and Deci, 2000). The following
level of extrinsic motivation is identified regulation, which corresponds to behaviors that
occur when individuals identify themselves with the value of their behaviors and do not act
only because they think they are supposed so to do (Deci and Ryan, 2000). Finally, integrated
regulation is the most autonomous (or self-determined) form of extrinsic motivation, as
the individual assimilates external regulations and acts with total willingness (Deci
et al., 1996).

With this subdivision of extrinsic motivation, the initial differentiation within self-
determination theory (i.e. intrinsic vs extrinsic motivation) shifted to a focus on autonomous
versus controlled motivation. Autonomous motivation “involves behaving with a full sense of
volition and choice” (Deci and Ryan, 2008, p. 14) and is comprised of identified and integrated
forms of extrinsic motivation and intrinsic motivation. On the other hand, controlled
motivation “involves behaving with the experience of pressure and demand toward specific
outcomes that comes from forces perceived to be external to the self” (Deci and Ryan, 2008, p.
14). External and introjected forms of extrinsic motivation are considered forms of controlled
motivation. Finally, self-determination theory also posits amotivation as the lack of
motivation to carry out target behavior (Deci and Ryan, 2000).

Depending on the type of motivation that individuals possess, they tend to behave in
different ways. Specifically, people who are motivated autonomously behave voluntarily
because they consider their tasks as interesting and enjoy them. On the other hand, people
with controlled motivation behave through obligation, which leads them to experience
pressure (Deci and Ryan, 2015). Therefore, to achieve the best outcomes from any form of
activity, it is preferable that individuals are autonomously motivated.

Taking the importance of autonomous motivation into account, self-determination theory
has analyzed the factors that facilitate it. Specifically, cognitive evaluation theory (Ryan and
Deci, 2000), a sub-theory of self-determination theory, proposes that satisfaction of
individuals’ basic psychological needs fosters greater autonomous motivation. According
to this theory, in addition to basic physiological needs, such as eating, drinking and sleeping,
humans have three basic psychological needs that they wish to meet: competence, autonomy
and relatedness (Deci and Ryan, 2000). Competence is the individual’s sense of ability to
understand and develop an activity satisfactorily (White, 1959); autonomy is related to the
capacity of choice (de Charms, 1968); relatedness is the feeling of belonging and connection
with others (Baumeister and Leary, 1995).

Self-determination theory has been used to explain the motivation of individuals in a
variety of contexts, such as education (van Roy and Zaman, 2019), work (de Cooman et al.,
2013) and health (Ng ef al, 2012). In addition, it has been applied in the context of games to
investigate players’ motivation and the factors that influence it (Ryan et al, 2006).
Specifically, it has been shown that games foster a sense of competition through challenges,
feedback and rewards. In addition, they provide autonomy through strategic flexibility and
the possibility of making choices about tasks and objectives. Finally, they support
relatedness by allowing interactions between the players (Ryan et al., 2006).
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3. Research model and proposed hypotheses

According to Koivisto and Hamari (2019a), game elements can be classified into three groups:
(1) achievement-related elements, (2) social-related elements and (3) player immersion-related
elements.

The most often used game elements in gamification are achievement related. These
include badges, points, leaderboards, virtual currencies, progress bars and different difficulty
levels (Koivisto and Hamari, 2019a). Previous studies have analyzed the effects of these types
of game elements on individuals. Ding ef /. (2018) found that systems that contained badges,
leaderboards and progress bars facilitated user engagement. Similarly, Hassan et al. (2019)
found that leaderboards, medals and levels provide individuals with a feedback system on
their performance, which leads to greater intention to continue using a specific gamified
system. In addition, although some studies have considered achievement-related game
elements as extrinsic motivational aspects that have no effect on basic psychological needs
(Mekler et al, 2017), most studies find that these gamification elements are positively
associated with the satisfaction of the three basic psychological needs of competence,
autonomy and relatedness (Xi and Hamari, 2019). For example, badges (Peng et al., 2012;
Sailer et al., 2013, 2017; van Roy and Zaman, 2019) and leaderboards (Sailer et al., 2013, 2017)
provide positive feedback on individuals’ performances by showing their achievements,
which creates a feeling of competition. Similarly, van Roy and Zaman (2019) found that
setting weekly challenges of gradually increasing difficulty in an educational environment
provided a greater sense of competence, autonomy and relatedness. Sailer et al. (2017) showed
that badges, leaderboards and graphics met the satisfaction of the need for autonomy by
increasing the sense of task and creating meaning at game level. Finally, Sailer et al (2013)
established that leaderboards, which provide a team-level score, also facilitated team
members’ feelings of relatedness.

Social-related game elements include competition with others, teams, cooperation and
social networking features (Koivisto and Hamari, 2019a). Previous studies have found a
positive influence of teammates’ relationships on their intention to do their best (Peng et al.,
2012), and competition with other teams has been found to facilitate a sense of belonging
(van Roy and Zaman, 2019). These elements are also related to the satisfaction of the three
basic psychological needs. For example, van Roy and Zaman (2019) confirmed that group
competition had a positive impact on the promotion of the psychological needs of
competence, autonomy and relatedness. On the other hand, Sailer ef al (2017) found that
participants in a game involving teammates experienced higher levels of social relatedness.
However, they did not prove this positive effect in the case of the need for autonomy. Finally,
Xi and Hamari (2019) demonstrated that cooperation, competition and connection with
social networking features facilitated the satisfaction of the needs for competence, autonomy
and relatedness.

Finally, immersion-related elements mainly include avatars, narratives, stories and
customization (Koivisto and Hamari, 2019a). Bormann and Greitemeyer (2015) found that
narrative is positively associated with the satisfaction of the needs for competence, autonomy
and relatedness. In the context of gamification in sport, Peng et al. (2012) showed that other
immersion-related features, such as the possibility of customizing characters, positively
influenced the satisfaction of the need for autonomy. Similarly, Kim et al. (2015) found that
customization had a positive effect on autonomy. Sailer et al (2013) also proposed that using
stories and avatars facilitated a sense of autonomy. Finally, Sailer et al. (2017) confirmed there
was a positive relationship between the use of avatars and stories and the satisfaction of the
need for relatedness, whereas Xi and Hamari’s (2019) study into online brand communities
proved that avatars, narratives and customization had a positive influence on the satisfaction
of the need for autonomy.

Taking these arguments into account, the following hypotheses are proposed:



HI. Achievement-related app elements facilitate the satisfaction of the needs for (@) Gamification in

competence, (b) autonomy and (c) relatedness.

H2. Socialrelated app elements facilitate the satisfaction of the needs for (a) competence,
(b) autonomy and (c) relatedness.

H3. Immersion-related app elements facilitate the satisfaction of the needs for (a)
competence, (b) autonomy and (c) relatedness.

Self-determination theory posits that contexts that satisfy the basic psychological needs for
competence, autonomy and relatedness facilitate autonomous motivation (Deci and Ryan,
2000), which, in turn, leads to more favorable psychological results and greater well-being
(Ryan and Deci, 2000). This relationship has been proven in multiple contexts. In the specific
area of games, Ryan et al (2006) stated that games which allow players to feel competent,
provide autonomy and facilitate relationships with other players promote greater intrinsic
motivation. In the context of sports and health, Ng et al (2012) also found a positive
relationship between the satisfaction of psychological needs and autonomous motivation,
which resulted in beneficial health outcomes. Similarly, Peng ef al (2012), in an analysis of
exercise games, found that game characteristics which support competition and autonomy
enhance players’ enjoyment, their motivation to continue playing, and increase their intention
to recommend the game. Finally, other authors, such as Edmunds ef al (2007), have found that
satisfaction of the three basic psychological needs is associated with higher levels of exercise,
motivation and well-being. Taking these arguments into account, we propose the following
hypotheses:

H4a. The satisfaction of the need for competence has a positive impact on autonomous
motivation.

H4b. The satisfaction of the need for autonomy has a positive impact on autonomous
motivation.

H4c. The satisfaction of the need for relatedness has a positive impact on autonomous
motivation.

Figure 1 shows the proposed model.

4. Methodology

4.1 Procedure

To test the hypotheses, a market study with users of gamified sport apps was conducted.
Data collection took place between May and June 2019. Due to the difficulty to get access to
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Table 1.
Sample characteristics

users, a combination of convenience and snowball sampling was used. This sampling
procedure has been used in previous studies in the context of gamification (e.g. Alahdivalda
and Oinas-Kukkonen, 2016; Fitz-Walter et al, 2017; Johnson et al, 2017). An online
questionnaire was sent to potential participants, including people practicing sports, sport
clubs and personal trainers. The questionnaire was answered by a total of 321 individuals, of
whom 156 (48.6%) were users of sport apps. Only users were selected for the study.
Incomplete and non-valid questionnaires were discarded, obtaining a final sample of 153
valid questionnaires.

Early and late respondents were compared to assess the presence of non-response bias
(Armstrong and Overton, 1977). A comparison of means on the scores of the included
constructs was conducted. No significant differences were found between both groups.
Therefore, non-response bias does not seem to be an issue of concern in this study.

Table 1 shows the profile of the final sample.

4.2 Measurement instrument
To measure the model’s constructs, seven-point scales adapted from the previous literature
were used. Individuals’ perceptions of game elements related to achievement, social aspects

Category Percentage (%)
Gender Men 52.3
Women 477
Age <30 years old 39.2
3040 years old 19.6
40-50 years old 29.4
>50 years old 11.8
Weekly exercise <lh 1.96
1-3h 20.92
3-6h 4248
6-9h 20.26
9-12h 10.46
>12h 392
The most-used apps Garmin 209
Strava 176
Polar 124
Runtastic 111
Endomondo 9.2
Nike™ 46
Fitbit 46
Runkeeper 0.7
Others 19.0
App experience <3 months 59
3-6 months 85
6-12 months 9.2
12-18 months 17.0
18-24 months 144
>24 months 451
Weekly use of the app <30 min 235
30-60 min 235
1-3h 235
36h 15.7
6-9h 85
9-12h 2.0
>12h 3.3




and immersion included in the apps were measured based on the scales proposed by Xiand (Gamification in

Hamari (2019), which analyzed the frequency (1 = never, 7 = every time) and the importance
(1 = not at all important, 7 = very important) of the players’ interactions with each of the
game elements. The satisfaction of the basic psychological needs for competence and
relatedness was also measured by adapting items from Xi and Hamari (2019), and the need for
autonomy was measured using items from Xi and Hamari (2019) and Standage et al. (2005).
The items were scored on a seven-point Likert scale (1 = Strongly disagree; 7 = strongly
agree). Finally, autonomous motivation was conceptuahzed by joining intrinsic motivation
and identified motivation, which were measured using scales proposed by Standage et al.
(2005) on a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree). Table 2 shows
the measurement scales used in this study.

4.3 Common method bias assessment

The present study relied on data from self-reported measures in a one-time survey. Therefore,
both procedural and statistical methods were used to address common method bias
(Podsakoff et al.,, 2003). First, regarding the procedural methods, participation in the study
was voluntary and the subjects were guaranteed anonymity and data confidentiality.
According to Podsakoff et al (2003), this reduces the possibility that participants will respond
dishonestly or artificially. In addition, the dependent and independent variables were placed
on different pages of the electronic survey, which prevented respondents from inferring
cause—effect relationships among the constructs. Second, regarding the statistical
procedures, a full collinearity test based on variance inflation factors (VIFs) was
implemented. According to Kock (2015), this test specifies than a VIF value greater than
3.3 suggests the existence of common method bias. Our estimations showed that VIF values
ranged from 1.115 to 2.577. Therefore, there is no evidence to suggest the presence of common
method bias in this study.

5. Analyses and results

Partial least squares (PLS) structural equation modeling with SmartPLS 3.0 software was
used to test the proposed model (Ringle et al., 2015). PLS is more suitable than other methods,
such as covariance-based structural equation modeling, when the conceptual model, as in our
case, is complex and includes many indicators and latent variables, and constructs with
formative indicators (Chin, 2010; Hair ef al,, 2011). In addition, it is also more appropriate when
the sample size is lower than 250 (Reinartz et al., 2009).

5.1 Measurement model analyses

The proposed model includes both formative (interaction with achievement-related elements,
interaction with social-related elements and interaction with immersion-related elements) and
reflective constructs (satisfaction of the need for competence, satisfaction of the need for
autonomy, satisfaction of the need for relatedness and autonomous motivation). Interaction
with achievement-related game elements was conceptualized as a second-order formative
construct composed of five first-order indicators: (1) badges/medals/trophies, (2) scores/
points, (3) progress bars, (4) rankings/leaderboards and (5) increasingly difficult tasks.
Similarly, interaction with social-related game elements was conceptualized as a second-order
formative construct composed of (1) competition, (2) social networking features and (3)
cooperation. Finally, interaction with immersion-related elements was conceptualized as a
second-order formative construct composed of (1) profile/virtual identity/avatar and (2)
personalization. Each of these first-order constructs was measured formatively by two
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Table 2.
Measurement scales

Constructs, items and sources

Achievement-related elements (adapted from Xi and Hamari, 2019)

The frequency of interacting with badges/medals/trophies in the app
The frequency of interacting with scores/points in the app

The frequency of interacting with progress bars in the app

The frequency of interacting with rankings/leaderboards in the app

The frequency of interacting with increasingly difficult tasks in the app
The importance of interacting with badges/medals/trophies in the app
The importance of interacting with scores/points in the app

The importance of interacting with progress bars in the app

The importance of interacting with rankings/leaderboards in the app
The importance of interacting with increasingly difficult tasks in the app

Social-related elements (adapted from Xi and Hamari, 2019)

S1
S2
S3
S4
S5
S6

The frequency of interacting with competition in the app

The frequency of interacting with social networking features in the app
The frequency of interacting with cooperation in the app

The importance of interacting with competition in the app

The importance of interacting with social networking features in the app
The importance of interacting with cooperation in the app

Immersion-related elements (adapted from Xi and Hamari, 2019)

The frequency of interacting with profile/virtual identity/avatar in the app
The frequency of interacting with personalization in the app

The importance of interacting with profile/virtual identity/avatar in the app

The importance of interacting with personalization in the app

Competence (adapted from Xi and Hamari, 2019)

C1
C2
C3
C4

I think that I am pretty good when I use the app

I am satisfied with my performance when I use the app
I feel like an expert in the app

I feel like a competent person when I use the app

Autonomy (adapted from Xi and Hamari, 2019; Standage et al., 2005)
Al

A2
A3
A4

In this app I have different options

I feel free to use this app

I feel free to decide what activities to do in the app
‘When I use the app, it is because I want to use it

Relatedness (adapted from Xi and Hamari, 2019)

R1
R2
R3
R4

‘When I use the app, I feel like other people care what I do
‘When I use the app, I feel supported by others

When I use the app, I feel that I am a valuable person to others
When I use the app, I feel that I am understood

Autonomous motivation
Intrinsic motivation (adapted from Standage et al., 2005)

IN1
IN2
IN3

T use the app because it is fun
I use the app because I like it
T use the app because it is interesting

Identified motivation (adapted from Standage et al., 2005)

ID1
D2
ID3

T use the app because I want to do exercise
T use the app because it is important for me to do exercise
T use the app because I want to improve my physical condition




indicators: frequency of interaction with the game element and the importance of the Gamification in

interaction with the game element.

First, the external validity of the formative measurement model was assessed by
evaluating indicators’ weights and loadings (see Table 3). The indicators of formative
constructs should have statistically significant weights. However, according to Hair et al.
(2017), indicators with non-significant weights but high loadings (i.e. above 0.50) have high
absolute influence on the constructs, and should therefore be retained in the model. As can be
seen in Table 3, while some indicators have low and non-significant weights, all have loadings
above 0.50 and are significant, which indicates acceptable external validity (Hair et al, 2017).
In addition, collinearity was assessed based on the VIF values. According to Hair et al (2011),
a VIF value of 5 and higher indicates a potential collinearity problem. As can be seen in
Table 3, the VIFs range from 1.107 to 3.539, all lower than 5, which suggests that
multicollinearity is not a threat in this study.

Second, the reliability and validity of the reflective measurement model were assessed.
The reliability was evaluated based on the criterion that factor loadings should be higher
than 0.7 (Churchill, 1979). As Table 4 shows, all standardized factor loadings were above 0.7
and statistically significant at 0.01 (Carmines and Zeller, 1979), which indicatesthat
individual item reliability was adequate. Moreover, all the constructs were internally
consistent, as their composite reliabilities (CR) were greater than 0.7 (Nunnally and Bernstein,
1994). The constructs also met the convergent validity criteria, as the average variance
extracted (AVE) values were above 0.5 (Fornell and Larcker, 1981). Finally, as Table 5
shows, discriminant validity was also demonstrated. In all cases, the square root of the AVE
of any two constructs was greater than the inter-construct correlations (Fornell and
Larcker, 1981).

5.2 Structural model analyses
The analysis of the proposed hypotheses was based on the examination of standardized
paths, which were estimated using a bootstrapping procedure with 5,000 subsamples (Chin,
1998). The model accounted for 22.0% of the variation of the satisfaction of the need for
competence, 20.8% of the variation of the satisfaction of the need for autonomy and 67.7% of
variation of the satisfaction of the need for relatedness. Finally, it accounted for 20.8% of the
variation in individuals’ autonomous motivation. The predictive relevance of the model was
assessed through the Stone-Geisser test. In particular, the results showed that the Q* values
for the dependent variables were positive.

The results indicated that interaction with achievement-related game elements in the
gamified app promoted the satisfaction of the needs for competence (5 = 0.307; ¢ = 3.00),

Variables Ttems Loading tvalue Weight fvalue VIF
Achievement-related Badges/medals/trophies 0.870 19.25 0.350 277 2146
elements Scores/points 0.648 9.78 0.095 1.05 1.669
Progress bars 0.578 7.31 0.129 114 1707
Rankings/leaderboards 0.940 25.50 0.592 418 2313
Increasingly difficult tasks 0.596 717 0.005 004 1739
Social-related elements Competition 0.833 1343 0.468 414 1634
Social networking features 0.883 16.85 0.496 380 2875
Cooperation 0.886 21.95 0914 158 3.559
Immersion-related elements  Profile/virtual identity/ 0.931 8.26 0.814 493 1.105
avatar
Personalization 0.633 414 0.383 207 1105
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Table 4.
Reflective
measurement model
results

autonomy (B = 0.331; ¢ = 3.26) and relatedness (8 = 0.263; ¢ = 3.23), which support Hla, Hlb
and Hlc, respectively. Similarly, interaction with social-related game elements was
associated with the satisfaction of the need for relatedness (8 = 0.721; t = 6.50),
supporting H2c. However, we found no significant impact of social-related elements on the
satisfaction of the needs for competence (8 = —0.141; { = 1.14) and autonomy (8 = —0.140;
t = 1.30), thus rejecting H2a and H2b. Similarly, the results showed that interaction with
immersion-related game elements favored the satisfaction of the needs for competence
(B = 0.344; t = 2.64) and autonomy (f = 0.314; t = 3.03), which support H3a and H3b,
respectively. However, contrary to the prediction, we found no significant impact of
immersion-related game elements on the satisfaction of the need for relatedness (8 = —0.149;
t = 1.53), rejecting H3c.

The results also demonstrated that satisfaction of the needs for autonomy (8 = 0.377,
t = 3.92) and for relatedness (5 = 0.162; ¢ = 1.77) when using the gamified app was positively
associated with individuals’ autonomous motivation. Thus, H4b and H4c are accepted. On the
contrary, satisfaction of the need for competence did not have a significant effect on
autonomous motivation (# = 0.002; ¢ = 0.02), which rejects H4a.

This study included as control variables weekly exercise, weekly use of the app and the
length of time that users have been using the app (app experience). Furthermore, gender and

Variables Items Factor loading CR AVE @
Competence C1 0.870 0916 0.732 0.146
Cc2 0.763
C3 0.897
C4 0.888
Autonomy Al 0.813 0.909 0.714 0.140
A2 0.867
A3 0.896
A4 0.802
Relatedness R1 0.941 0.981 0.927 0.583
R2 0.983
R3 0.975
R4 0.953
Autonomous motivation IN1 0.783 0.931 0.693 0.125
IN2 0.883
IN3 0.877
ID1 0.825
D2 0.854
D3 0.767

Note(s): CR: composite reliability; AVE: average variance extracted

Table 5.
Discriminant validity
analysis

1 2 3 4 5 6 7
1. Achievement-related elements N.A.
2. Social-related elements 0.675 N.A.
3. Immersion-related elements 0.538 0.696 N.A.
4. Competence 0.397 0.306 0411 0.856
5. Autonomy 0.405 0.302 0.395 0.499 0.845
6. Relatedness 0.670 0.796 0.495 0.341 0.268 0.963
7. Autonomous motivation 0.371 0.317 0.364 0.194 0.372 0.222 0.833

Note(s): Diagonal values with the AVE square roots. Elements which are not in the diagonal are construct
correlations. N.A.: not applied




age were considered. The results showed that individuals who have been users of the app for Gamification in

longer are less autonomously motivated than those who became users more recently.
Table 6 shows the summary of the results of the structural model.

6. Discussion

Due to its ability to motivate individuals, gamification has in recent years triggered great
interest among academics and professionals from different sectors. One context where
gamification has received special attention is in sport apps for mobile devices. Game elements
(medals, rankings, progress bars, avatars, competition, etc.) are included in a variety of gamified
sport apps to motivate individuals to perceive exercise as an interesting and fun activity.

Drawing on self-determination theory, this research proposes a model to understand how
different categories of game elements in sport apps (achievement-oriented, social-oriented
and immersion-oriented) facilitate the satisfaction of the basic psychological needs of
individuals and their impact on autonomous motivation.

Specifically, based on the empirical results obtained, it can be concluded that interacting
with achievement-related game elements (e.g. badges, results, progress bars, rankings and
difficulty levels) while using gamified sport apps facilitates the satisfaction of the three
psychological needs of competence, autonomy and relatedness. For instance, receiving
medals/badges can create a feeling of competence, because these lead users to perceive they
have the required skills to successfully achieve their goals. On the other hand, elements such
as progress bars and difficulty levels can create a feeling of autonomy, as individuals tend to
feel more freedom when managing the app. Finally, elements such as rankings evoke a
greater perception of relatedness with others, because players thereby can compare their
performance with that of other users. These results are in line with previous studies in
educational contexts and online brand communities (e.g. van Roy and Zaman, 2019; Xi and
Hamari, 2019), where it has also been found that achievement-related game elements help
individuals to feel more competent and autonomous and to interact with others.

Regarding the interaction with social-related game elements in apps (e.g. competition,
social networks and cooperation), results have shown that these are predictors only of the
satisfaction of the need for relatedness. We found they had no significant effect on the
satisfaction of the needs for competence and autonomy. This result is in line with the study

Hypotheses B t-value p-value
Hla: Achievement-related elements — Competence 0.307 3.00 0.001
Hi1b: Achievement-related elements — Autonomy 0.331 3.26 0.001
Hlc: Achievement-related elements — Relatedness 0.263 3.23 0.001
H2a: Social-related elements — Competence —0.141 1.14 0.127
H2b: Social-related elements — Autonomy —0.140 1.30 0.097
H2c: Social-related elements — Relatedness 0.721 6.50 0.000
H3a: Immersion-related elements — Competence 0.344 2.64 0.004
H3b: Immersion-related elements — Autonomy 0.314 3.03 0.001
H3c: Immersion-related elements — Relatedness —0.149 153 0.062
H4a: Competence — Autonomous motivation 0.002 0.02 0.493
H4b: Autonomy — Autonomous motivation 0.377 392 0.000
H4c: Relatedness — Autonomous motivation 0.162 1.77 0.038
Control variables

App experience —0.168 242 0.008
Weekly use of the app 0.072 0.80 0.210
Weekly exercise —0.010 0.11 0.456
Gender 0.128 1.57 0.058

Age 0.103 130 0.096
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carried out by Sailer ef al. (2017), who also found that social-related game elements had a
significant effect on the satisfaction of the need for relatedness. Previous research has shown
that competition facilitates the sense of belonging to a group (van Roy and Zaman, 2019),
cooperation encourages individuals to work together to achieve a common goal (Sailer et al,
2017) and social networking features allow people to communicate with others. These social-
related game elements are directly linked to relationships with other individuals. Hence, this
might explain why they have an effect only on the satisfaction of the need for relatedness, and
not on the other two needs.

The results of the present study also showed that individuals’ interaction in apps with
immersion-related elements (e.g. avatars and customization) facilitated the satisfaction of the
basic needs for competence and autonomy. These results have corroborated others obtained
in previous studies, which also found that sense of autonomy is enhanced by the individual’s
ability to create characters and avatars and to customize or personalize different aspects of
the app (Kim et al, 2015; Peng et al.,, 2012), as they feel freer to make it their own. This category
of game elements also facilitates competence, because users feel they control the app and are
able to make these kinds of changes and customization. On the other hand, the results did not
demonstrate that these game elements had an effect on the satisfaction of the need for
relatedness. This may be because when users create their profile and customize their training,
they set individual objectives that do not necessarily coincide with those of the community or
encourage relationships with other players.

In line with self-determination theory, the results of the present study have shown that
there is a positive relationship between the satisfaction of the basic psychological needs for
autonomy and relatedness on individuals’ autonomous motivation. Therefore, people will be
more motivated to use the app and exercise when they feel a sense of freedom and can decide
which activities and training they want to undertake while using the app. Furthermore, the
support and assessment of other users of the app will be crucial for motivation. However, no
significant relationship was found between the satisfaction of the need for competence and
autonomous motivation. Hence, that individuals do not consider themselves very competent
while using apps is not an impediment for them to be motivated to use them.

Lastly, regarding the control variables, the results showed that the length of time that
individuals have been using the app negatively affects autonomous motivation to continue
using it, because they perceive it as less fun and interesting than do users who have been
using it for a shorter period of time. This could be explained by the “novelty effect,” that is,
that the effects derived from gamification reduce in the long term as players’ initial curiosity
about the game elements, which previously seemed original and motivating, diminishes
(Hamari et al., 2014; Hamari, 2017; Koivisto and Hamari, 2014).

The present study provides a number of theoretical contributions. First, previous studies
have highlighted that gamification studies based on theoretical frameworks that seek to
understand and explain the effects of gamification are still scarce (Hamari et al, 2014; Seaborn
and Fels, 2015; Johnson et al., 2016; Matallaoui et al., 2017; Sailer et al., 2017). Therefore, the
present study contributes to the literature by using a human motivation theory, self-
determination theory, as a basis to analyze users’ affective and attitudinal responses. Second,
prior research has noticed that there is a lack of empirical evidence of the effectiveness of
gamification in sports and health contexts (Edwards et al., 2016; Johnson et al., 2016; Sardi
et al, 2017; Koivisto and Hamari, 2019b). Hence, this research extends the existing
gamification literature by offering empirical evidence about its effectiveness in the context of
sport apps for mobile devices. Third, recent literature reviews have revealed the lack of
knowledge about the effect of different game elements, as most studies are focused on
analyzing gamification as a uniform concept (Johnson et al, 2016; Sailer et al, 2017).
Therefore, this study contributes to the literature by analyzing the effect of three different
categories of game element (achievement related, social related and immersion related) on



individuals’ basic psychological needs. Fourth, prior studies have focused on analyzing (Gamification in

individuals’ behavioral outcomes, and not taken psychological variables, such as motivation,
into account (Seaborn and Fels, 2015). Thus, this research extends gamification literature by
focusing on users’ gamification and its antecedents. Finally, another limitation of previous
studies is their lack of validated scales (Matallaoui ef al, 2017). The present research, in
contrast, offers an empirical study based on scales previously validated in the literature to
measure individuals’ perceptions of the variables of the proposed model.

The present study also provides a number of practical contributions for gamified app
developers. The purpose of gamification is to integrate game design elements into non-game
contexts to motivate people to behave in certain ways. Hence, understanding the
determinants of motivation is important to successfully design and implement gamified
apps. Based on the results obtained in this study, it can be concluded that individuals’
autonomous motivation to use a gamified sport app is determined by the ability of the app to
meet their basic psychological needs for autonomy and relatedness. To achieve a perception
of autonomy, apps must include achievement-related game elements and immersion-related
elements. These elements give app users a sense of freedom in decision-making, which
ultimately is a major motivation to use the app. In this regard, it is recommendable that sport
apps are designed in a way that allows users to see and save their results. For instance, apps
can provide users with different options on trainings and challenges, and based on their
performances, they can reward them with different medals. In order not to lose initial interest,
these challenges should be designed using increasingly difficulty levels, so that users feel that
their achievements are evolving. Likewise, app developers should include immersive
elements within the app design, such as letting users create an avatar by choosing different
aspects (e.g. shape of face, color and length of hair) so that the avatar physically resembles the
user, and letting users customize the app (e.g. choosing an image for the wallpaper, designing
bespoke trainings using exercises included in the app). On the other hand, as to the
satisfaction of the need for relatedness, achievement-related game elements, such as rankings,
also evoke a perception of relatedness. However, the game elements which have the greatest
effect are social related. These types of game elements encourage app users to interact with
others and allow them to feel part of the app community, which ultimately translates into a
major motivation to use the app. To do so, first, it is recommendable to create an app
community in which users can interact with other users by sharing their trainings, their
walking and running tours or their recipes to eat healthier, among others. Once the
community is created, sport apps should give users the opportunity to send invitations to
their Facebook friends to join the app, as well as to share their achievements on Twitter,
Facebook or the app community, so that their friends can see them, recognize their efforts with
Likes and encourage them through motivating comments. To promote this sense of
relatedness, users should also be able to compete and cooperate not only with their friends, but
also with other members of the app community. To do so, app developers should consider the
possibility of designing different challenges that require cooperation (e.g. a challenge in which
users are required to invite app friends to join a team to complete a marathon considering the
steps of all team members in one day) or foster competition (e.g. inviting friends to a
competition on walking the most steps in one week). Finally, despite the fact that the present
study did not confirm that satisfaction of the need for competence has a direct impact on
autonomous motivation, if app developers want users to feel competent when using it, they
should allow them to interact with achievement and immersion-related game elements. In
short, the results of the present study allow us to identify which game elements of the app are
associated with the satisfaction of the three types of need. Therefore, app developers and
other entities can, in accordance with their strategies, focus on those that most interest them.

Finally, the present study has several limitations which offer avenues for future lines of
research. First, the use of convenience and snowball sampling is a limitation of this study.
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Future research should use probabilistic sampling methods to enhance the generalization of
results. Likewise, increasing the sample size would allow the results to be generalized. For
instance, future studies could try to contact with sport app developers to have access to all
registered users. Second, only psychological variables have been analyzed in this study; other
behavioral variables have not been considered. In this sense, it would be interesting for future
research to adopt a complete and sequential influence of gamification on individuals’
responses. Third, this study used cross-sectional data. Therefore, it has not been possible to
analyze the effects of gamification on individuals in the long term. Taking this into account, it
would be interesting to undertake longitudinal studies that will allow an analysis of the
evolution of the effects of gamification over time and establish, thus, whether the initial
motivation that arises as a consequence of the novelty of the apps is maintained or
diminishes.
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