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ABSTRACT

Several studies have developed models to explain player preferences. These models have been developed for digital games;
however, they have been frequently applied in gameful design
(i.e., designing non-game applications with game elements)
without empirical validation of their fit to this different context.
It is not clear if users experience game elements embedded
in applications similarly to how players experience them in
games. Consequently, we still lack a conceptual framework of
design elements built specifically for a gamification context.
To fill this gap, we propose a classification of eight groups of
gameful design elements produced from an exploratory factor
analysis based on participants’ self-reported preferences. We
describe the characteristics of the users who are more likely
to enjoy each group of design elements in terms of their gender, age, gamification user type, and personality traits. Our
main contribution is providing an overview of which design
elements work best for what demographic clusters and how we
can apply this knowledge to design effective gameful systems.
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INTRODUCTION

Research on gameplay motivations has shown that players
have diverse personal preferences regarding how and what
they play [20, 33, 44]. Researchers have developed player type
models [20, 27] or gamer motivation scales [43, 44] to capture
the diverse styles of play exhibited by different players. This
information has been increasingly used in gamification—using
game design elements in non-game contexts [14]—to model
user behaviour and design more engaging gameful systems.
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Gameful systems are effective when they help users achieve
their goals. This often involves educating users about topics
in which they lack knowledge, supporting them in attitude or
behaviour change, or engaging them in specific areas [10]. To
make gameful systems more effective, several researchers have
attempted to model user preferences in these systems, such as
user typologies [40], persuasive strategies [31], or preferences
for different game elements based on personality traits [21].
Nevertheless, none of these models have studied elements
used specifically in gameful design. To select design elements
that can appeal to different motivations, designers still rely
on player typologies—such as Bartle’s player types [3, 4] or
the BrainHex player types [27]—or classifications of game
elements—such as the gamer motivation profile [43].
However, the applicability of these models in gamification has
not been supported by empirical evidence as of yet. All of
them were developed by asking participants about their experiences when playing games. Hence, they cannot be transferred
one-by-one to gameful applications. Tondello et al. [40] have
studied correlations between several design elements used in
gameful design with the H EXAD user types. However, they
have not proposed a classification of gameful design elements.
Thus, we still lack a conceptual framework of design elements
commonly used in gamification. The purpose of the current
study was to fill this gap. Therefore, we propose a new conceptual framework for classifying gameful design elements based
on participants’ self-reported preferences to understand user
behaviour in gamification. While the H EXAD framework [40]
describes psychological characteristics of the users, this work
proposes a novel way to organize gameful design elements.
To operationalise the proposed framework, we asked participants about how much they enjoy 59 design elements frequently used in gameful systems (gathered from a literature
review). Next, we conducted an exploratory factor analysis to
cluster these design elements into eight groups. We adopt a
conceptual definition of element similar to that employed by
Deterding et al. [14]. Thus, we consider that ‘gameful design
elements’ are the building blocks that are characteristic to
gameful systems—meaning elements that are found in many
(but not necessarily all) gameful systems—and play a significant role in the emerging user experience with the system.
Additionally, Deterding and colleagues suggest that gamification and gameful design are coincident concepts, framing
the same extension of the phenomena through different inten-

tions. Hence, these gameful design elements could be applied
interchangeably in both gamification and gameful design.
Moreover, after establishing a model of gameful design elements, we further analyzed the data to find patterns that could
potentially be used to inform gameful design. Therefore, we
also present results that depict the overall participant’s preferences for each group of design elements, as well as the relationship between the design element groups with the H EXAD
user types, personality traits, age, and gender.
This contribution is important to human-computer interaction
(HCI) and gamification because it presents the first conceptual framework of design elements constructed in the specific context of gameful design and based on user preferences.
Gamification researchers and practitioners have relied—until
now—on models that were previously created in the context
of games, assuming that they would be generalizable to gamification without empirical evidence. Our work enables future
studies and industry applications to be built upon a model empirically constructed and validated specially for gamification.
Furthermore, current gameful design practice often involves
selecting design elements from a list to try and recreate patterns found in games, with little guidance regarding how each
design element affects the user experience [13, 25, 28]. Design
elements are usually classified by their motivational significance or structural characteristics [13], but these classifications
do not help designers choose the best pattern to solve specific
user needs. As a result, designers often rely on some combination of a small subset of design elements, such as points,
badges, and leaderboards, simply because these are the easiest elements to implement. Therefore, a better understanding
of the effects of each design element is needed to foster the
utilization of a broader variety of elements selected to solve
specific needs. Our work contributes with the fulfillment of
this need by presenting a novel classification of gameful design
elements based on user preferences, thus allowing designers
to better understand the potential effect of each element on
user enjoyment and make more informed design decisions.
RELATED WORK

Researchers in HCI and games have been studying different
motivations and playing styles for over a decade and representing them in player typologies. Hamari and Tuunanen [20]
conducted a systematic review of these models to investigate
their commonalities. The authors note that massively multiplayer online (MMOs) and other types of online games are
more frequently covered than other genres. This compromises
the generalizability and applicability of these models. Furthermore, they compared all the analyzed models and suggested
that they could be synthesized in five key dimensions: achievement, exploration, sociability, domination, and immersion.
One of the oldest player type models is Bartle’s player
types [3]. He studied what players desired from multi-user
dungeons (MUDs) based on a discussion between dozens of
senior players and identified four player types on two axes that
express the player’s desire to interact with or act on the virtual
world or other players: achievers (acting on the world), explorers (interacting with the world), socialisers (interacting with

other players), and killers (acting on other players). Bartle
later extended the model by adding a third dimension [4]: implicit or explicit (i.e., whether the player actions are automatic
and unconscious or considered and planned). Bartle’s model
is frequently used by gamification practitioners because of its
simplicity. However, it was never empirically validated nor
was it intended to be used outside of the domain of MUDs.
Based on a factor analysis of questions inspired by the original
Bartle’s player types, Yee [42, 44] identified three main components of player motivation with ten sub-components: achievement (advancement, mechanics, competition), social (socializing, relationship, teamwork), and immersion (discovery, roleplaying, customization, escapism). More recently, Yee [43]
expanded on his previous work by conducting a factor analysis
with over 140,000 participants and developed a ‘gamer motivation profile’ composed of 12 dimensions grouped in 6 clusters:
action (destruction and excitement), social (competition and
community), mastery (challenge and strategy), achievement
(competition and power), immersion (fantasy and story), and
creativity (design and discovery). This recent proprietary investigation intended to capture player motivations towards
many different games and was empirically supported by factor
analysis. However, a standard assessment tool is not publicly
and readily available.
With a different approach, the first ‘demographic game design’ model (DGD1) [7] tried to include a wider perspective
regarding player types by adapting the Myers-Briggs type indicator (MBTI) [26] to games. The second ‘demographic game
design’ model (DGD2) [5] explored the hardcore to casual dimension, different skill sets, and the preference for single and
multiplayer gameplay. These two models served as a base on
which the BrainHex player typology was built. BrainHex [5,
27] is a top-down player typology, which takes inspiration
from neurobiological player satisfaction research [6], previous
typology approaches, discussions of patterns of play, and the
literature on game emotions to build seven archetypes denoting
distinct experiences of play. The seven BrainHex archetypes
(and their associated player motivations) are: achiever (completion), conqueror (challenge), daredevil (excitement and
risk), mastermind (strategic reasoning), seeker (exploration
and curiosity), socialiser (social interactions), and survival
(frightening experiences). BrainHex supplements existing
research with a diverse array of player types. However, initial empirical investigation on its psychometric properties has
shown low reliability scores [9].
While these models are often used for personalizing gameful
systems, they were built for games. However, in gameful design, only elements of games are included in non-game applications. Therefore, there is no evidence of the generalizability
of game motivation models to gameful design because users
might experience game elements embedded into applications
differently than how they are experienced in games. Consequently, recent works have proposed new models specifically
built to explain user preferences in gameful systems.
In the context of gamification, Marczewski [22] built on the
literature about player types and self-determination theory in
games [38, 39] to create the user types H EXAD model, which

classifies distinct user preferences. The six H EXAD user types
(and the motivation they represent) are: philanthropist (altruism), socialiser (relatedness), free spirit (autonomy), achiever
(competence), player (rewards), and disruptor (change).
Additionally, Ferro et al. [17] studied personality models and
player types. The goals were to find the similarities between
them and to relate them to different game design elements.
Their work grouped personality traits, player types, and game
elements into five categories: dominant, objectivist, humanist,
inquisitive, and creative. Jia et al. [21] studied the relation between the five-factor model (FFM) personality traits [19] and
individual gamification elements and found several significant
correlations. Orji et al. [31] studied the relation between the
FFM personality traits and several persuasive strategies used
in gamification and found significant correlations. Barata et
al. [1, 2] studied data regarding student performance and gaming preferences from a gamified university-level course and
identified different patterns in student behaviour, which the
authors suggested could be used in future gamified education
projects to tailor the course to different students.
Although these models provide useful insights about user experience with gameful systems, they do not provide detailed
information about user’s preference for different gameful design elements. In this regard, Tondello et al. [40] tested the
correlation of each H EXAD user type with 32 game elements
commonly used in gamification. Their results provide a starting point to understand the user’s relation with gameful design
elements. However, they did not develop a model to cluster
different design elements together, nor studied how different
factors (such as gender, age, or personality) affect user’s preferences for different design elements. Therefore, the present
study will advance the extant literature on this topic by proposing a framework of gameful design elements and studying
which factors influence users’ preferences towards them.
With a different approach, some authors have proposed taxonomies or classifications of gameful design elements based
on other specific criteria. Phillips et al. [34] suggested a taxonomy of videogame rewards based on prior literature and
focus group studies. Rapp [36] also discussed the classification of videogame rewards, based on an ethnographic study
of World of Warcraft [8], and discussed potential applications
of his model to gameful design. While both these models
provide valuable information that can inform the design of
rewards systems in gamification, they are limited to a specific
design element, whereas our work is broad and encompasses
dozens of design elements (including rewards), without diving
into details regarding any of them. Differently, Exton and
Murray [16] suggested a taxonomy of gameful design elements based on a theoretical evaluation of their motivational
properties. Each element was classified according to their envisioned potential to afford either type of motivation descried
by self-determination theory [38]: competence, autonomy, or
relatedness. Robinson and Bellotti [37] proposed a preliminary taxonomy of gamification elements based on how much
anticipated commitment was expected from the user. However,
none of these taxonomies consider different user preferences
as we do in our contribution.

It is also noteworthy that despite the existing literature on user
preferences in gamification and games, most gameful design
methods do not take user preference in consideration as part
of their process [24, 25]. One explanation for the lack of consideration for user preferences in design methods might be
the difficulty of translating the existing models directly into
design guidance. Nonetheless, several studies have shown that
user preferences can significantly affect the effectiveness of
instrumental game systems (e.g., [10, 30, 31, 32]); therefore,
we can expect that this will also happen in gameful systems.
Our work will contribute to the improvement of design methods by providing a classification of gameful design elements
that will help designers better understand user preferences and
translate this information into design guidance.
METHODOLOGY

The process of creating a framework of gameful design elements followed these steps:
1. Survey design: a literature review to create a list of gameful
design elements commonly employed in gamification;
2. Data collection: an online survey to understand participants’ preferences for the elements in the list;
3. Factor analysis: a principal component analysis to cluster
the elements into groups according to user preferences;
4. Component interpretation: an analysis of the composition of each cluster to interpret and label them;
5. Hierarchical clustering: a hierarchical cluster analysis to
further cluster the element groups into high level constructs.
Survey Design

We compiled a list of gameful design elements for the survey
by conducting an informal literature review of both academic
and non-academic sources. By also reviewing non-academic
sources, we purposefully included design elements that are
frequently used by practitioners, but have not been examined
in HCI studies yet. Thus, we provide the first study of how
these elements relate to other elements that have already been
investigated and how they explain user preferences.
The final list contains 59 gameful design elements. Academic
sources included Tondello et al. [40] (56%), Jia et al. [21]
(14%), and Ferro et al. [17] (19%). The inclusion criterion
was peer-reviewed publications that contained a list of design
elements used in the specific context of gamification, thus excluding publications in the context of gaming. Non-academic
sources included lists of gamification elements from the following resources: Gamified UK [23] (73%), Yu-kai Chou
Gamification [12] (34%), Enterprise Gamification [15] (29%),
Werbach and Hunter [41] (27%), and Zichermann and Cunningham [45] (24%). The inclusion criteria were publications
that contained a list of design elements used in the specific
context of gamification and were published by authors who
have been consistently listed in one of the top 100 positions in
Rise’s Gamification Gurus Power 100 board1 . The numbers in
brackets refer to the percentage of the 59 surveyed elements
that were identified in each source; they add up over 100%
because many elements appeared in more than one source.
1 https://www.rise.global/gurus

The process of creating the list of design elements consisted
on reviewing the selected sources one by one and adding all
the elements described in the source with enough details to
understand how they are applied. Additionally, before being
added to the list, each new element was compared with the
elements already in the list for similarities in their name or
description. Elements that were considered similar in the
researchers’ judgment were merged together, whereas each
different element was added as a new entry. We have provided
the complete list in the appendix. It includes information about
the source for each element and their descriptions as presented
in the survey.
Survey Instrument

The survey was deployed as an online instrument between
February and March 2017 using the LimeSurvey software. All
questions were in English and were grouped as follows:
User types: The 24-items H EXAD user types scale [40].
Preferred gameful design elements: We asked how much
participants enjoyed the 59 different design elements commonly used in gamification on a 5-point Likert scale.
Personality: The 10-items Big 5 [19] personality traits scale
(BFI-10) [35].
Demographic information: Participant’s country, language,
age, gender, education, and gaming habits and preferences.
The survey could be completed anonymously and, prior to the
decision to participate, participants were presented with an
online informed consent form. In addition, the long question
groups (user types and gameful design elements) had attention
check questions (e.g., “Please select ‘3’ in this item to show
us that you are carefully reading all questions.”) to verify if
participants were reading all the items with attention.
Participants

We recruited participants by email (in both academic and nonacademic environments), social networks (Facebook, Twitter,
and Reddit), and online gaming forums. Participants were
required to be at least 15 years old to participate and were
not offered a direct remuneration, but they were offered an
opportunity to enter a draw to win one of two $50 prizes.
In total, 196 participants completed the survey. However, we
discarded eight participants who did not complete all question groups or failed to select the correct answer in at least
one of the attention check items. Therefore, the final dataset
contained 188 responses (124 men, 53 women, 4 transgender,
3 non-binary, and 4 did not indicate their gender). Participants’ age ranged from 15 to 71 (M = 26.7, SD = 9.7) and
were skewed towards younger participants (with 74% of participants being 30 or less), possibly because of the topic of
the survey being more appealing to a younger audience. Participants were distributed geographically as follows: 60.6%
from North America, 25.5% from Europe, 5.3% from South
America, 4.8% from Oceania, 2.7% from Asia, and 1.1% from
Africa. However, 98.9% of participants reported having a
very good or native understanding of English. Therefore, we
operate under the assumption that lack of English proficiency
was not a detriment to our study.

Participants’ scores in the H EXAD user types followed a similar distribution as previous reports [23, 40], with the following
means and standard deviations: Free Spirit: 23.1 (2.8); Philanthropist: 22.8 (3.6); Achiever: 22.4 (3.4); Player: 21.1 (4.0);
Socialiser: 18.3 (4.8); and Disruptor: 15.4 (4.6).
RESULTS

In this section, we first present the exploratory factor analysis
used to cluster the gameful design elements into eight groups.
Next, we describe the characteristics of each group and their
average scores in the participant sample. Finally, we analyze
how the independent variables (user type scores, personality
traits, gender, and age) influence the element groups’ scores.
All analyses were conducted in SPSS 23 (IBM, 2015).
Exploratory Factor Analysis

We employed a principal component analysis (PCA) to cluster
the 59 surveyed gameful design elements into groups. PCA
is a standard method for creating groupings in data based on
the covariance and correlation of items. This allowed us to
establish a classification and analyze user preferences with a
more manageable number of categories.
Since our investigation was exploratory, the first step was to
evaluate if all the included gameful design elements could be
successfully grouped into clusters because we had no prior
theory to justify the inclusion or exclusion of each element.
A PCA requires variables to be at least partially correlated
between themselves to be able to reduce the number of components. Thus, we first analyzed the correlation matrix between
all 59 variables and removed variables with only three or less
relevant correlations. We considered correlations with r >= .3
as relevant, as suggested by Field [18] (p. 648). Moreover,
we also performed an initial PCA and noted the variables that
appeared isolated in one of the components—meaning variables that were the only item loading highly in one of the
components—and removed them. We performed this procedure three times, until we found no more variables to remove.
After the removal process, we had removed a total of ten
variables from the analysis (16.9%): Non-linear gameplay,
Anonymity, Anarchic gameplay, Tutorials, Loss aversion, Time
pressure, Scarcity, Aura effect, Protection, and Virtual worlds.
This means that these variables could not be clustered with
any other of the variables in the dataset.
For the final dataset with the remaining 49 variables, the
Kaiser-Meyer-Olkin measure verified the sample adequacy
for the analysis, KMO = .77 (a good sample size, according
to Field [18]). Moreover, Bartlett’s test of sphericity was
significant (χ 2 1176 = 3486.2, p < .001), indicating that the
correlations between items were sufficiently large for PCA.
We used parallel analysis and Velicer’s minimum average
partial (MAP) test to determine the number of components
to retain in the final analysis because these procedures are
validated and, hence, more adequate than a simple eigenvalues
inspection [29]. The analyses suggested we should retain eight
components. Moreover, we used an Oblimin rotation because
we expected that some elements could appear in more than
one component. Table 1 presents the final structure matrix.

Gameful design elements
Social comparison or pressure
Leaderboards
Social competition
Social networks
Social status
Guilds or teams
Friend invite
Social discovery
Trading
Scarlet letter
Glowing choice
Beginner’s luck
Signposting
Anchor juxtaposition
Power-ups or boosters
Humanity hero
Personalization
Free lunch
Mystery box
Easter eggs
Theme
Narrative or story
Access
Lotteries or games of chance
Boss battles
Challenges
Avatar
Customization
Points
Virtual economy
Levels or progression
Meaning or purpose
Progress feedback
Learning
Knowledge sharing
Gifting
Innovation platforms
Development tools
Administrative roles
Voting mechanisms
Exploratory tasks
Creativity tools
Meaningful choices
Badges or achievements
Certificates
Collection
Rewards or prizes
Unlockable or rare content
Quests
Internal reliability (α)
Eigenvalues
% of variance

1
.821
.801
.789
.720
.716
.668
.647
.617
.536
.527

2

.377
.819
.695
.626
.561
.555
.516
.511
.488

3

Components
4
5

.371

6

-.395

7

8

-.430
-.420
-.419
-.388
-.414

-.381

-.363

-.427
-.390
.700
.673
.625
.485

.371
.401

-.361
.632
.580
.547
.490
.361
.376

-.761
-.761
-.604
-.446

-.352
-.620
-.584
-.539
-.459

.404
.475

.457
-.399
-.391

.389

-.381

.668
2.577
5.260

-.366
.696
2.154
4.397

-.358
-.680
-.657
-.651
-.625
-.568
-.496
-.487
-.456
-.448

.436
.874
9.077
18.524

.787
4.164
8.498

.736
3.123
6.374

-.438
.674
1.855
3.785

.844
1.769
3.610

-.830
-.736
-.594
-.530
-.506
-.494
.771
1.694
3.457

Notes. Extraction method: Principal component analysis. Rotation method: Oblimin with Kaiser normalization.
The components were labelled: (1) socialization, (2) assistance, (3) immersion, (4) risk/reward, (5) customization, (6)
progression, (7) altruism, (8) incentive. For improved visualization, the factor loadings < .36 (absolute values) are suppressed.
Table 1. Exploratory factor analysis (structure matrix) of the gameful design elements.

Field [18] (p. 644) recommends considering factor loadings
greater than .36 as significant for a sample size of 200 and
an alpha level of .01. Thus, we calculated the scores and
internal reliability coefficients for each component using all
the gameful design elements that loaded higher than .36 in the
component. All components showed adequate reliability with
α >= .674 (see Table 1).
Component Interpretation

After completing the PCA, we analyzed the composition of
each component to interpret and label them. First, two researchers interpreted the component structure matrix independently. Next, both compared their interpretations, discussed
similarities and divergences, and agreed on a label for each
component. We labelled the eight components as follows:
1: Socialization. All elements in this component correspond
to some form of social interaction, including both collaborative, competitive, and entirely social interactions.
2: Assistance. All elements in this component correspond to
the user receiving some sort of aid for their progression,
either from the system or from other users.
3: Immersion. The highest loading elements in this component are related to immersion and curiosity. This component
includes elements related with a narrative or story and elements related with exploration and unpredictability.
4: Risk/Reward. The highest loading elements in this component are related to challenges, gambling, and the rewards
that come from winning. Thus, this component represents
the expectation of winning economically or socially valuable prizes both from challenges and lotteries.
5: Customization. The highest loading elements in this component are related to three different ways of customizing
one’s own experience: (1) customizing the user’s avatar or
experience, (2) automatic personalization, or (3) redeeming
freely chosen goods with virtual currency or points.
6: Progression. The elements in this component are related to
progression and meaning. Thus, this component represents
the will to be involved in meaningful goals and to feel one
is progressing towards achieving them.
7: Altruism. All elements in this component correspond to
diverse ways of making a useful contribution, either to the

Components
1- Socialization
2- Assistance
3- Immersion
4- Risk/Reward
5- Customization
6- Progression
7- Altruism
8- Incentive
* p < .05.

Mean
3.15
3.02
4.17
3.60
3.92
4.16
3.57
3.78

SD
0.71
0.68
0.46
0.56
0.53
0.46
0.54
0.53

1
–
.042
.065
.143
.069
.147
.281 **
.157 *

system or to other users, including sharing knowledge or
goods, contributing to improve the system, and collaborating with other users.
8: Incentive. All elements in this component correspond to
incentives or rewards that the user might receive, such as
badges, achievements, collectible items, and rewards.
Table 2 presents the descriptive statistics for the eight groups
of gameful design elements. We calculated the mean and
standard deviation based of the original 5-point Likert scale responses to all the items that loaded higher than .36 in each component. Overall, immersion and progression are the groups of
design elements that score higher in user preferences, whereas
socialization and assistance are the groups that score lower.
However, the difference is not extensive: there is only a 1.15point difference out of 5.0 (23%) in the difference between
the highest and the lowest scoring groups.
For greater precision in the correlation analyses, we also computed participants’ standardized scores for each one of the
eight components as part of the PCA using the regression
method. Standardizing the linear regression model generates
scores for each component with a mean of zero and a standard deviation of 1.0. We used the scores calculated with this
method for all subsequent correlation analyses.
Table 2 also shows the bivariate correlations of the eight groups
between themselves. There is a moderate correlation between
socialization and altruism, which is explained by the fact that
both are related to social interactions. The difference is that the
focus of the former is on the interactions themselves, whereas
the latter is more focused on making a contribution, which can
be directed at other users, but also at the system. There are
also significant, but weaker correlations between socialization
and incentive; assistance and customization; assistance and
incentive; immersion and altruism; customization and incentive; and altruism and incentive. It is noteworthy that incentive
showed the highest number of correlations (four).
Factors that Influence User Preferences

To understand which factors influence user preferences for
each one of the eight gameful design element groups, we
analyzed how the participant’s user type scores, personality
traits, age, and gender influenced their scores for each group.
Correlations (r)
4
5

2

3

–
.008
.029
.157 *
.056
.050
.172 *

–
.003
.078
.103
.164 *
.132

–
.055
.088
.033
.121

6

–
.071
–
.150 .101
.199 * .131

7

8

–
.174 * –

** p < .01.

Table 2. Descriptive statistics for the groups of gameful design elements and bivariate correlations between them.

Free Spirit
.003
.126
.406**
.120
.117
.013
.149
.030

Components
1- Socialization
2- Assistance
3- Immersion
4- Risk/Reward
5- Customization
6- Progression
7- Altruism
8- Incentive
* p < .05.

Philanthropist
.104
.112
.170*
.084
-.019
.170*
.377**
.024

Correlations (r)
Achiever Player Socialiser
.283**
.263**
.480**
-.015
-.016
.190*
**
.394
.053
.100
.361**
.247**
.026
-.070
.130
-.069
.186*
.104
.072
.179*
.143
.227**
.056
.351**
.103

Disruptor
.125
.025
.165*
.183*
.006
.084
.093
.003

** p < .01.

Table 3. Bivariate correlations between the groups of gameful design elements and the H EXAD user types.

Components
1- Socialization
2- Assistance
3- Immersion
4- Risk/Reward
5- Customization
6- Progression
7- Altruism
8- Incentive
* p < .05.

Extraversion
.323**
.316**
.035
.086
.035
.031
.002
.107

Agreeableness
.067
.106
.119
-.077
.000
-.080
.015
.052

Correlations (r)
Conscientiousness
.029
.040
.019
.068
-.154
.079
.053
-.136

Neuroticism
-.144
.046
.119
-.030
.145
.044
.092
.194*

Openness
-.027
.147
.140
-.019
.306**
-.044
.084
.019

** p < .01.

Table 4. Bivariate correlations between the groups of gameful design elements and the Big 5 personality traits.

User Types

Personality Traits

Table 3 presents the bivariate correlations coefficients between
the groups of gameful design elements and participant’s user
type scores. The results lead to the following interpretation:

Table 4 presents the bivariate correlation coefficients between
the groups of gameful design elements and participant’s personality traits scores. Results show that extraversion can partly
explain the preferences for socialization and assistance, openness can partly explain the preference for customization, and
neuroticism can partly explain the preference for incentive.
However, these correlations are only moderate in strength.

1. Socialization elements are strongly preferred by socialisers. In addition, achievers and players also show a moderate
preference for these elements.
2. Assistance elements only show a weak preference by socialisers. Other than that, the user type scores do not influence the preference for receiving aid.
3. Immersion elements are strongly preferred by free spirits
and achievers. Moreover, philanthropists and disruptors
also show a weak preference for these elements.
4. Risk/Reward elements are moderately preferred by
achievers and players and slightly preferred by disruptors.
5. Customization elements’ preferences do not seem to be
affected by the participant’s user type scores at all.
6. Progression elements are only marginally preferred by
achievers and philanthropists.
7. Altruism elements are strongly preferred by philanthropists. Additionally, there is a moderate preference by
socialisers and a lighter preference by achievers.
8. Incentive elements are strongly preferred by players.

Age and Gender

Table 5 presents the relationship between the groups of gameful design elements and the participant’s age and gender. The
results suggest that preferences for risk and reward, customization, altruism, and incentive decrease slightly with age. Socialization and immersion also seemed to slightly decrease with
age, while assistance seemed to slightly increase with age,
but the effects were not significant. Finally, the preference for
progression was the most stable irrespective of age.
We only analyzed the data for the two main genders (female and male) because the number of participants who selfidentified with other genders was too small to allow us to
conduct statistical tests. Women scored significantly higher
than men in assistance, immersion, customization, and incentive. On the other hand, men scored significantly higher in
socialization and altruism. These results suggest that men
tend to be more sociable and collaborative in gameful systems,
whereas women tend to be more immersed in the narrative,
customize their experience more often, and are generally more
willing to receive aid.

Components

Age (r)

1- Socialization
2- Assistance
3- Immersion
4- Risk/Reward
5- Customization
6- Progression
7- Altruism
8- Incentive

-.138
.113
-.137
-.150 *
-.186 *
-.004
-.175 *
-.162 *

Female
M
SD
-0.366 1.027
0.628 0.856
0.369 0.949
0.020 0.969
0.311 1.008
0.165 1.000
-0.246 0.922
0.233 0.965

Male
M
SD
0.205 0.941
-0.287 0.944
-0.076 0.952
-0.016 0.995
-0.136 0.984
-0.073 1.004
0.130 0.977
-0.112 1.002

t
-3.269
0.508
2.596
0.201
2.499
0.312
-2.168
1.930

T-test
df
148
148
148
148
148
148
148
148

p
.001
.000
.010
.841
.014
.192
.032
.055

Mean Differences
M
SD
-0.571
0.175
0.915
0.166
0.446
0.172
0.036
0.178
0.447
0.179
0.238
0.181
-0.376
0.174
0.346
0.179

95% CI
lower upper
-0.915 -0.226
0.587 1.243
0.106 0.785
-0.316 0.388
0.094 0.801
-0.120 0.595
-0.719 -0.033
-0.008 0.700

* p < .05.
Table 5. Bivariate correlations between the groups of gameful design elements and age and independent samples T test between the groups and gender.

Hierarchical Clustering

DISCUSSION

To verify if the groups of gameful design elements could be
further clustered into higher level categories, we performed a
hierarchical cluster analysis. This is important to understand
how the groups relate to each other. The results demonstrate
that the eight groups of gameful design elements can be further
clustered into three high-level motivational categories (see
Table 6). Figure 1 shows the resulting dendrogram.

The findings from this study show that 49 of the most frequently used gameful design elements can be grouped into
eight principal components according to user preferences. In
addition, we showed that 10 out of the 59 elements included
in our survey could not be grouped with any other. The overall
difference between the components regarding user preferences
is not extraordinary but still pronounced, with approximately
20% difference between the lowest and the highest scoring
groups. Moreover, by analyzing how the participants’ gender,
age, user types, and personality traits influenced their scores in
each group, we established a clear model of user preferences:

Categories
I NDIVIDUAL
MOTIVATIONS

E XTERNAL
MOTIVATIONS

S OCIAL
MOTIVATIONS

Groups

Notes

3- Immersion
6- Progression

This represents the user’s
interest in their own
experience within the system.

4- Risk/Reward
5- Customization
8- Incentive

This represents the user’s
interest in earning external
incentives and tailoring the
system to them.

1- Socialization
2- Assistance
7- Altruism

This represents the user’s
interest in relatedness and
social interactions.

Table 6. High level categories of gameful design elements.

1. Socialization elements are preferred by men, socialisers,
and extroverts.
2. Assistance elements are preferred by women and extroverts.
3. Immersion elements are preferred by women, achievers,
and free spirits.
4. Risk/Reward elements are preferred by younger achievers
and players.
5. Customization elements are preferred by younger women
who are more open to experiences.
6. Progression preferences are not clearly explained by any
of studied variables, although achievers and philanthropists
tend to enjoy them more than others.
7. Altruism elements are preferred by younger men, philanthropists, and socialisers.
8. Incentive elements are preferred by younger players, who
score higher on neuroticism.
Categories of Gameful Design Elements

Note. Ward linkage; squared Euclidean distance.
The dendrogram shows how the groups can be hierarchically
clustered according to their proximity in participants’ responses.
Figure 1. Dendrogram of the groups of gameful design elements.

By looking at how the gameful design elements were classified
in eight groups and three categories and comparing this model
with prior literature on gaming motivations, we can understand
how the users’ experiences with gameful applications have
remarkable differences in comparison with games. Artificially
constructed challenges are at the heart of game design. Therefore, game-oriented models, such as Yee’s gamer motivation
profile [43], demonstrate players’ preferences for different
types of challenges, such as action, social, achievement, or creativity. Similarly, only socialization and immersion are present
in both Hamari and Tuunanen’s [20] proposed dimensions and

our framework, and only socialization and exploration are
present in both the BrainHex [27] and our framework, whereas
the remaining motivations in those models refer to types of
game challenges that are not common in gamification. Differently, the challenges faced by the user in a gameful application
are usually real-world tasks, not artificially created tasks. Thus,
gameful applications often aim to support the user in overcoming these natural challenges. Consequently, the groups of
gameful design elements reflect different approaches to offer
this support to users instead of creating different types of artificial challenges. In the following, we interpret the categories
of design elements that emerged from our analysis with regard
to this notion of natural compared to artificial challenges.
Individual Motivations

Both groups in this category include elements aimed at supporting the user at the individual level so they can successfully
achieve their goals. Immersion enables users to have a more
engaging experience, to feel that they are part of something
bigger than themselves. On the other hand, progression helps
users track their completed steps and plan the next ones towards achieving their goals. Thus, both design elements contribute to increasing the user’s self-efficacy (i.e., their belief in
their own abilities) within a gameful system.
External Motivations

These groups include elements aimed at providing external
incentives for carrying out the activities that make up part of
the gameful system. In this sense, incentive is the category that
most clearly identifies different types of external incentives
that are frequently used as sources of extrinsic motivation.
In contrast, risk and reward are harder to interpret as a group
of gameful design elements. The elements in this group seem
diverse, such as access to exclusive features, games of chance,
and challenges. However, Caillois [11] has previously described this combination involving both games of skill and
chance (agôn and alea in Caillois’s play style classification).
In this case, both types of game represent different means by
which players can feel empowered to overcome the limitations
that they face in real life. In games, every player has an equal
chance of winning by either improving the skills required by
the game or or via chance. Thus, winning is the feeling that
users seek when facing challenges or lotteries. Even when the
games are based on skill, there is still gambling involved, as
winning depends as much on one’s own skill as on the chance
of facing an opponent which is less skilled. Hence, the thrill of
the unexpected is also present, although in a different format
than that of the games of chance, which depend solely on luck.
Finally, customization might also not seem like an obvious
external motivation. However, the elements included in this
group are means for the user to make the system work in their
favour. Therefore, they empower users to modify the external
factors that influence their ability to achieve their goals.
Social Motivations

The groups in this category include the elements that allow
users to interact with others while carrying out their activities
in the gameful system. Thus, socialization enables users to
interact with each other, collaborate in carrying out their tasks,

or compare themselves with others. Altruism allows users
to feel they are part of something meaningful and make a
contribution to a worthy cause. And finally, assistance allows
users to receive aid from other users or from the system, thus,
helping them alleviate any difficulty that they might experience
in carrying out their tasks by themselves.
Comparison with prior Frameworks of Gamification Elements

Our framework differs significantly from prior frameworks
of gamification elements because it is the first approach to
classify design elements based on user preferences. Robinson and Bellotti [37] suggested a model with six categories
of gamification elements based on their role in the user experience. In comparison, only socialization and incentives
are present in both their framework and ours, whereas the remaining categories are quite different. Exton and Murray [16]
merely attributed to each element a potential to afford different
types of motivation, without any organization in categories;
therefore, our approach is remarkably different from theirs. Finally, Phillips et al. [34] and Rapp [36] focused exclusively on
classifying rewards and incentives in games; thus, their works
provide a more in-depth look into the design elements that
are part of the incentives group in our framework. Since each
one of these frameworks focused on different classification
criteria, they are complementary and each one of them can
contribute important information to the gameful design process. Remarkably, our framework is the first one to consider
different user preferences in its construction, whereas the existing frameworks focus on different structural or motivational
aspects without accounting for individual user differences.
Usage of the Framework

We have previously noted that most gameful design methods
do not consider user preferences as part of their process. To
address this issue, we suggest several possible usage scenarios
for this framework. In a general approach, understanding the
different groups of design elements and the overall characteristics of the users who are more likely to enjoy the elements
from each group will allow gameful designers to create applications that can be potentially more attractive for the target
user base. By understanding how different design elements
appeal to different users, and which elements are similar in
terms of user preferences, designers will be better equipped to
employ a variety of elements instead of always relying on the
same small subset of elements. Additionally, by knowing the
characteristics of a product and of the population, marketing
and customer relations can be better planned and directed.
Furthermore, this framework could be used to tailor the gameful experience for each particular user by adapting the system
with the design elements that the user is more likely to enjoy.
For this purpose, user preferences could be profiled automatically, by logging the frequency of user interaction with different activities. Alternatively, the user could be invited to
answer a survey aimed at computing a preference score for
each one of the eight groups. By knowing how the elements
are grouped together, it is possible to assess an individual’s
preference for each one of the eight groups by asking them
only about the elements that more strongly represent the group
(i.e., the elements with the highest loading coefficients for each

1
2
3
4
α (3 items)
α (4 items)

1- Socialization
Social comparison
Leaderboards
Social competition
Social networks
.875
.840

2- Assistance
Glowing choice
Beginner’s luck
Signposting
Anchor juxtaposition
.691
.703

3- Immersion
Mystery box
Easter eggs
Theme
Narrative/Story
.624
.651

4- Risk/Reward
Access
Lotteries
Boss battles
Challenges
.475
.525

1
2
3
4
α (3 items)
α (4 items)

5- Customization
Avatars
Customization
Points
Virtual economy
.671
.653

6- Progression
Levels/Progression
Meaning/Purpose
Progress feedback
Learning
.550
.563

7- Altruism
Knowledge sharing
Gifting
Innovation platforms
Development tools
.610
.684

8- Incentive
Badges/Achievements
Certificates
Collections
Rewards/Prizes
.727
.725

Table 7. Top loading gameful design elements per group and internal reliability of subscales using only the top three or four elements per group.

component). Depending on the degree of accuracy desired,
we suggest using three or four gameful design elements for
each group to compute an overall individual preference score
for the group. Table 7 demonstrates that the internal reliability
remains above .60 for most groups even if only three or four
elements are used. Therefore, by asking an individual about
their preferences using a list of 24 (three per group) or 32 (four
per group) gameful design elements, it is possible to estimate
their preference for any one of the 49 studied elements with a
reasonable degree of accuracy.
Moreover, the assessment of an individual’s preference for
elements of each group can also inform HCI research intended
to study the mechanisms and effects of different elements. By
understanding that different participants might have different
dispositions to enjoy diverse gameful design elements, participants’ scores in each group of design elements might be used
as a control variable for the effects being studied.
Limitations

Finally, we did not observe participants’ behaviour when interacting with gameful systems to verify if their scores in each
one of the groups of gameful elements would predict their real
behaviour. Hence, future studies will need to investigate the
relationship between an individual’s self-reported preferences
and their actual behaviour in gameful systems.
CONCLUSION

The current study investigated user preferences for gameful
design elements frequently employed in gamification. It is the
first exploratory study to investigate design elements specifically used in gameful systems, instead of trying to generalize previous work in games user research to gamification.
Specifically, this paper contributes to the HCI and gamification communities by presenting a novel model of eight groups
of gameful design elements in three categories: individual
motivations (immersion and progression); external motivations (risk/reward, customization, and incentives); and social
motivations (socialization, altruism, and assistance).

While our study design was valid and our results were significant, we had a few minor limitations. First, all measures
were self-reported and, thus, subject to participants’ level of
understanding of the statements in the survey and their awareness of their own preferences toward diverse gameful design
elements. Furthermore, the use of short scales is subject to
acquiescence issues. This could be an issue because we used
a short 10-items BFI scale due to the already considerable
length of our survey. Nonetheless, the BFI-10 has been validated by several studies. Thus, we consider that our survey
was adequate for the goals of our study, which were to explore
possible factors that might influence user preferences without
testing any particular hypothesis. Therefore, the findings from
this study should represent an invitation for future research
that could verify specific claims in focused studies.

Additionally, we have described the defining characteristics
of each group and the gameful design elements that compose
them. We also explained the typical characteristics of the
users who are more likely to prefer each group. Finally, we
have proposed different ways in which this framework can be
used to inform gameful design. This can be achieved either
by automatically profiling user preferences by observing their
behaviour, or by explicitly asking users about their preferences toward a reduced set of elements and extrapolating their
preferences for the remaining elements.

Moreover, although our sample size was sufficient to perform the statistical analyses, our study was an exploratory
pilot, aimed at constructing an initial conceptual framework
of gameful design elements. Therefore, we intend to conduct
additional studies with larger and more diverse samples to
verify our findings and confirm the validity of our framework.

This research was funded by the CNPq, Brazil, SSHRC (8952011-1014, IMMERSe), NSERC (RGPIN-418622-2012), CFI
(35819), Mitacs (IT07255), and Agència de Gestió d’Ajuts
Universitaris i de Recerca (Generalitat de Catalunya) through
the Industrial Doctorate programme 2014-DI-006 in collaboration with Grupo ICA Barcelona.

These findings extend our understanding of user preferences
in gamification and will enable researchers and practitioners
to design better tailored gameful systems in the future.
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APPENDIX. GAMEFUL DESIGN ELEMENTS INCLUDED IN THE SURVEY
Name

References

Access

[2,5]

Administrative roles

[5,6]

Anarchic gameplay

[5,6]

Description
Access to advanced system features is only available to users who have contributed or
achieved more.
Acting as a system moderator or administrator, with increased responsibility to care for
and help others.
Being free to do whatever I like with the system without any rules or bounds.

Mean

SD

3.08

1.16

3.05

1.12

3.76

1.10

2.39

1.29

4.18

0.94

2.94

1.08

4.14

0.88

3.84

0.97

Anchor
Juxtaposition

[1]

Anonymity

[5,6]

Aura effect

[1]

Avatar

[2,7]

Badges or
Achievements

[2,3,4,5,6,7,8]

Beginner’s luck

[1]

I am helped to achieve a high rate of success in the first few tasks or quests.

2.89

1.08

Boss battles

[1,5,6,7]

Test everything I have learned and mastered in one epic challenge. Boss battles are
often more difficult than regular challenges and may require a group to overcome.

3.97

1.07

Certificates

[5,6]

Receiving certificates for completing special challenges or achievements.

3.58

1.01

Challenges

[3,4,5,6,7,8]

Tackling difficult tasks to test my knowledge or skills.

4.24

0.78

Collection

[1,2,5,6,7,8]

Completing collections of items or achievements with special meaning in the
application or game.

3.80

1.04

Creativity tools

[5,6]

Creating my own content and expressing myself freely.

3.86

0.99

Customization

[3,5,6,8]

Customizing my experience and how I present myself to others.

4.34

0.85

Development tools

[5,6]

Developing add-ons or plugins to add new features or content to the application or
game.

3.64

0.96

Easter eggs

[1,5,6]

Finding surprise content deeply hidden inside the application or game’s structure.

4.34

0.82

Exploratory tasks

[5,6]

Being free to explore the application or game and discover new ways of interacting
with it.

4.39

0.74

Free lunch

[1]

Being rewarded with free boosters to make me feel more competent.

3.01

1.11

Friend invite

[1]

The system easily allows me to invite others into it.

3.56

1.10

3.47

1.02

3.14

1.14

3.22

1.14

3.61

0.94

Being given the choice to achieve something (e.g. leveling up or getting a reward)
either by completing several tasks or by paying money (virtual or real).
Being able to remain anonymous while using the system, i.e., I don’t need to reveal my
real identity.
Being able to take the opportunity for an unfair advantage (i.e., when someone's
effort/time/labour makes my activity easier).
Being represented in the game or system by a customizable digital character (an
avatar).
Receiving recognition for accomplishing meaningful goals inside the application or
game.

Giving gifts or sharing items with other users to help them achieve their goals or to
express our relationships.
If I am stuck too long on a problem, the system provides free hints or clues to help me
move forward.
Gathering on small or large guilds or teams for collaboration or team based
competition.
Feeling that playing a game or using a system will let me collaborate to a worldwide
cause.

Gifting

[1,2,5,6,7,8]

Glowing choice

[1]

Guilds or Teams

[5,6,7,8]

Humanity hero

[1,8]

Innovation platforms

[5,6]

Being able to suggest and discuss new features to the application or game.

3.88

0.93

Knowledge sharing

[5,6]

Sharing my knowledge with other users in forums, questions and answers, or likewise
features.

3.70

0.96

Leaderboards

[2,3,4,5,6,7,8]

Comparing myself to others and show my status to others.

2.99

1.13

Learning

[1,5,6]

Being invited to learn new skills that may be useful inside the system or in real life.

4.29

0.74

Levels or
Progression

[2,3,4,5,6,7,8]

4.14

0.83

Loss Aversion

[5]

2.58

1.22

Lotteries or Games
of chance

[5,6,7]

2.35

1.10

4.17

0.82

4.55

0.66

3.96

0.87

4.46

0.79

Meaning or Purpose

[2,5]

Meaningful choices

[1]

Mystery Box

[2,5]

Narrative or Story

[1,2,3,4,5]

Being informed how much I have progressed in the system and how much I still can go
to reach the top.
Being motivated to take an action out of fear of loosing something (e.g., status, friends,
points, achievements, progress, possessions).
Earning rewards based on mere lucky or chance.
Understanding that that my effort will fulfill a meaningful goal (real or virtual) or feeling I
am part of something greater than myself.
I can choose between different ways of completing tasks or different rewards and the
choices can lead to different results.
The system leaves some things unexplained and motivates me to seek the answers
through curiosity.
The system tells a story and lets me be part of the story through my actions and
decisions.

Name

References

Description

Nonlinear gameplay

[6]

Completing the same goals through different paths while still achieving similar results.
The system learns about me with time and begins to recommend new activities or
products that I might enjoy.
Receiving points or experience for completing specific tasks. Points may be used to
redeem rewards or towards progression.
Receiving a limited-time advantage or power to make a section of the game easier or
allowing me to achieve otherwise impossible goals.
Having a clear understanding of how far I am and what I need to do to achieve the
next level or complete the next achievement.

Mean

SD

4.32

0.86

3.32

1.26

3.99

0.82

3.03

1.10

4.18

0.76

Personalization

[1]

Points

[2,3,4,5,6,7,8]

Power-ups or
boosters

[1]

Progress Feedback

[5]

Protection

[1]

Being invited to protect something (e.g. a virtual character) from harm.

3.29

1.07

Quests

[3,5,6,7,8]

Being invited to complete specific tasks to achieve meaningful goals.

4.14

0.79

Rewards or Prizes

[1,2,3,4,5,6,
7,8]

Receiving rewards or prizes by completing specific tasks, goals, or achievements, or
by progressing to specific levels.

4.14

0.73

Scarcity

[1]

Some items or achievements are really rare or difficult to obtain.

3.72

0.98

Scarlet letter

[1]

The system lets other users notice when I am stuck on a level or task, thus
encouraging me to keeping moving forward.

2.54

1.13

Signposting

[5]

Just-in-time cues show me the next possible actions or paths to follow.

3.23

1.00

Social comparison
or pressure

[5,6]

Comparing my performance with others and finding out how I rank among my friends
or everyone else.

2.93

1.13

Social competition

[2,5,6]

Challenging and proving myself against others into specific tasks.

3.15

1.21

Social discovery

[5,6]

Finding others through name search or based on similar interests or status.

3.11

0.96

Social networks

[5,6,7]

Connecting with as many other users as I want through an accessible social network.

2.73

1.08

Social status

[2,3,5,8]

Promoting myself for greater visibility by making my achievements or progress visible
to others.

2.82

1.10

Theme

[4,5]

The system is described by means of a real of fictional central theme.

4.13

0.74

Time Pressure

[2,5]

The system reduces the time available for me to complete specific tasks.

2.36

1.05

Trading

[5,6,7]

Trading collected items or rewards with other users.

3.31

1.07

3.51

1.09

4.14

0.81

Getting used to the system with a tutorial or introduction on how everything works (also
known as onboarding).
Unlocking special content after carrying out some special effort or exploring different
paths.

Tutorials

[2,5,8]

Unlockable or rare
content

[5,6,7]

Virtual economy

[2,5,6]

Earning virtual currency and using it to buy virtual or real goods.

3.47

1.05

Virtual World

[3]

The game happens in a virtual world where players inhabit and interact.

4.03

0.92

Voting mechanisms

[5,6]

Voting or presenting my opinions on the directions of the application or game.

3.68

0.92

Table 1. Gameful design elements included in the survey (N = 188).
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