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ABSTRACT

Several studies have indicated the need for personalizing
gamified systems to users’ personalities. However, mapping
user personality onto design elements is difficult. Hexad is
a gamification user types model that attempts this mapping
but lacks a standard procedure to assess user preferences.
Therefore, we created a 24-items survey response scale to
score users’ preferences towards the six different motiva-
tions in the Hexad framework. We used internal and test-
retest reliability analysis, as well as factor analysis, to vali-
date this new scale. Further analysis revealed significant
associations of the Hexad user types with the Big Five per-
sonality traits. In addition, a correlation analysis confirmed
the framework’s validity as a measure of user preference
towards different game design elements. This scale instru-
ment contributes to games user research because it enables
accurate measures of user preference in gamification.
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INTRODUCTION

Gamification, the use of game design elements in non-game
contexts [12], has been operationalised to increase user en-
gagement, activity, and enjoyment. Studies have shown that
gamification can lead to positive behavioural changes;
however, we currently do not understand the factors influ-
encing user motivation in gamification. For example,
Hamari et al. identified confounding factors such as the role
of the context being gamified and the qualities of the users
[17]. To better understand user motivation and to personal-
ize the experience in gameful systems to each user, we pro-
pose a scale for preference assessment in gamification.
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Personalizing gameful systems to each user is important
because personalized interactive systems are more effective
than one-size-fits-all approaches. Gameful systems are ef-
fective when they help users achieve their goals, which
often involve educating them about certain topics, support-
ing them in attitude or behaviour change, or engaging them
in specific topics [9]. The efficacy of personalization ac-
cording to the user’s personality traits has been shown in
user interface design [33], persuasive technology [24,25],
and games [1,34,35]. As a consequence, we believe that
personalized gameful systems will be more engaging if they
adapt to personality traits or player types [14,15].

Bartle’s player typology for Multi-User Dungeons (MUDs)
[3] is popularly used in gamification. However, it was cre-
ated specifically for MUDs and it should not be generalized
to other game genres nor to gameful design. To address this
problem, Marczewski developed the Gamification User
Types Hexad framework [27], based on research on human
motivation, player types, and practical design experience.
He also suggested different game design elements that may
support different user types [28]. However, we still lack a
standard assessment protocol for user’s preferences based
on the Hexad framework. There is also no empirical valida-
tion, yet, that associates Hexad user types and game design
elements. In this paper, we address these two gaps.

Our work contributes to the field of gameful design' in hu-
man-computer interaction (HCI) with two related goals.
Firstly, we propose and validate a survey measure for scor-
ing user’s preferences towards different game design ele-
ments according to the Hexad framework. The questions
were contributed by experts in scale development, game
design, and HCI. We conducted an initial validation with
133 people, which confirmed the survey scale’s reliability
is within the acceptable limits. Next, we analyzed the corre-
lations between the participants’ scores in each of the Hex-
ad user types with their scores on each Big Five personality
trait as measured by the BFI-10 [38]. Positive correlations
were found for the pairs in which the theoretical back-
ground suggested them, which also contributes to validate
both the Hexad framework itself and the new survey scale.

! In this paper, we refer to gamification and gameful design indistinctively
because they frame the same extension of phenomena through different
intentional properties [12]. Thus, the Hexad model can be used for both.
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Secondly, we evaluate the potential of the Hexad frame-
work as a model to personalize user experience (UX) in
gameful systems. We asked participants to score their pref-
erences regarding 32 design elements commonly employed
in gameful design and analyzed their correlations with each
of the Hexad user types. Overall, positive correlations were
found between the Hexad user types and the corresponding
game design elements, confirming the usefulness of the
Hexad model to personalize gameful systems.

RELATED WORK

Understanding an individual’s personality is a multifaceted
endeavour. Theories of behaviour and personality are often
employed to understand user behaviour and preferences in
interactive systems because they provide some insight into
motivating factors. Especially, Self-Determination Theory
(SDT) [10,40] provides the theoretical background for the
Hexad model concerning the expression of both intrinsic
and extrinsic motivation. Thus, the Hexad user types are
expressions of these distinct motivating factors.

Motivation

Within HCI research, the principles of SDT [10,40—42] are
often used as an explanation to provide insights into
behaviour motivation. SDT suggests that individual motiva-
tion to engage in a task can be located within a range of
different grades of internalization. In a simplified model,
motivation can be intrinsic, i.e., afforded by the individual’s
perception of a task as enjoyable by itself, or extrinsic, i.e.,
afforded by factors outside of the task, such as expected
outcomes that may result from completing the task.

Intrinsic motivation is supported in SDT by three compo-
nents. Competence marks the feeling of having the skills
needed to accomplish the task at hand. Aufonomy means the
more in control of a situation a person feels, the more likely
they are to succeed. Finally, relatedness is the feeling of
involvement with others. Additional work in the field by
Ryan et al. [39] notes the importance of these three pillars
and indicates that they can strongly contribute to a person’s
mental health benefits. Furthermore, the Hexad model is
also informed by the evidence that meaning (purpose) facil-
itates internalization, increasing the motivation to carry out
uninteresting but important activities [11], and leads to in-
creased happiness and life satisfaction [20,37].

Personality

Previous research has demonstrated that personality has an
effect on player types [32] and player preferences of differ-
ent game genres [23] and gamification elements [21]. Per-
sonality also seems to affect how players experience psy-
chological satisfaction in games [22] and presence in virtual
reality applications [26]. Thus, we decided to study how
different personality traits relate to the Hexad user types.

A common way to analyse people’s personalities is via the
five-factor model of personality, commonly known as the
Big Five. The Big Five provides a survey measure of five
main categories of personality factors. Openness referring
to an adventure seeking or an open-to-experience person;

Conscientiousness is related to thought and organization;
Extraversion or outgoing personality and Agreeableness
referring to the qualities associated with the person’s rela-
tion to others; and finally, Neuroticism or level of self-
security and confidence. We used a short, ten-questions
version of the Big Five survey scale (BFI-10, [38]).

Johnson and Gardner [22] have previously studied the rela-
tionship between the Big Five personality traits and the
fulfillment of psychological needs in video games. They
found positive correlations between agreeableness and
competence; and openness to experience and autonomy; as
well as a negative correlation between emotional stability
and presence. Yee et al. [45] studied how personality traits
affect player behaviour in World of Warcraft. They related
extraversion with the preference for group activities, agree-
ableness with more frequent use of emotes and preference
for non-combat activities, conscientiousness with the
enjoyment of disciplined collections in non-combat set-
tings, neuroticism with a preference for Player vs. Player
activities, and openness with curiosity-driven gameplay,
such as creating new characters or exploring the game
world. Jia et al. [21] studied the correlation between the Big
Five personality traits and individual gamification af-
fordance elements. They found positive correlations of ex-
traversion with points, levels, and leaderboards; agreeable-
ness with challenges; and conscientiousness with levels and
progress; as well as negative correlations of emotional sta-
bility (the opposite of neuroticism) with points, badges,
progress, and rewards; and openness with avatars.

The Balanced Inventory of Desirable Responding (BIDR)
[36] is also often used in scale validation to evaluate peo-
ple’s tendency to bias their self-reported answers in a so-
cially desirable way. The BIDR measures two constructs:
self-deceptive enhancement (SDE), or the tendency to give
reports that are honest but positively biased, and impression
management (IM), or the tendency to deliberately construct
a self-presentation to an audience. We used a short, six-
questions version of the scale (BIDR-6, [43]).

Personalization in Games and Gameful Design
Personalization can be used in game design to tailor game
mechanics to the player or in gameful design to tailor inter-
action mechanics to the user. Using player or user typolo-
gies to understand individual preferences is one of the
common approaches for personalization. Thus, several dif-
ferent models exist in the literature. We review some of
these most well-known and recent models, which informed
the creation of the Hexad model. A more comprehensive
review has been done by Hamari and Tuunanen [18].

One of the oldest and most frequently used player type
models is Bartle’s player type model [3] and its extensions
[4]. Bartle identified four player types (Achiever, Explorer,
Socialiser, and Killer) for players of Multi-User Dungeons
(MUDs) based on what they desired from a MUD.

Yee [46,47] used a factor analysis approach out of ques-
tions based on Bartle’s player types. His analysis identified



three main components of player motivation with ten sub-
components: achievement (advancement, mechanics, com-
petition), social (socializing, relationship, teamwork), and
immersion (discovery, role-playing, customization, escap-
ism). Like Bartle’s model, Yee’s components have a strong
focus on one specific game genre, Massively Multiplayer
Online Role-Playing Games (MMORPGs). It was not creat-
ed or intended for a broad range of different game genres.

A wider perspective regarding player types is included in
the first Demographic Game Design model (DGD1) [6],
which is an adoption of the Myers-Briggs Type Indicator
(MBTI, [30]) to games. It proposed the player styles Con-
queror, Manager, Wanderer, and Participant. The second
Demographic Game Design model (DGD2) [5] explored
the hard-core to casual dimension, different skill sets, and
the preference for single and multiplayer. Although provid-
ing valuable insights into player characteristics, both DGD1
and DGD?2 are based on a pre-existing psychometric model
(MBT]I) that is not focused on games. The authors also re-
ported issues related to methodology and data collection.

Emerging from an empirical evaluation of a health game for
younger adults, Xu et al. [44] developed five player types:
achievers, active buddies, social experience seckers, team
players, and freeloaders. These types include both motiva-
tional and behavioural factors. However, they have not been
investigated regarding their validity to personalize games.

The BrainHex model [31,32] was developed considering
previous player typologies and neurobiological research. It
introduces seven player archetypes: Achiever, Conqueror,
Daredevil, Mastermind, Seeker, Socialiser, and Survivor. It
is a promising approach, supplementing existing research
with a more diverse array of player types, and it has been
initially investigated on its psychometric properties [8] and
been used in a number of recent studies in HCI [7,35,48].

While these models are often used in personalizing gameful
systems, they were built specifically for game design, thus,
their usefulness for gameful design is limited.

Looking at models created specifically for gameful design,
Barata et al. [2] studied data regarding student performance
and gaming preferences from a gamified university level
engineering course and identified four student types related
to different gaming preferences: Achievers, Regular Stu-
dents, Half-hearted Students, and Underachievers.

Barata’s model is specific to the domain of gamified learn-
ing. Differently, the Hexad model aims at covering a broad
range of gameful systems. Therefore, we consider the Hex-
ad model to be potentially suitable for personalization of
gameful systems and thus warrant further research.

Gamification User Types Hexad

Marczewski proposed six user types that differ in the de-
gree to which they can be motivated by either intrinsic (e.g.,
self-realization) or extrinsic (e.g., rewards) motivational
factors [27]. Rather than basing the model on observed
behaviour, the user types are personifications of people’s
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Figure 1. Gamification User Types Hexad [27].

intrinsic and extrinsic motivations, as defined by SDT [41].
Accordingly, the four intrinsically motivated types in the
Hexad model are derived from the three types of intrinsic
motivation from SDT, namely relatedness, competence, and
autonomy, with the addition of purpose [11]. Figure 1 illus-
trates the six user types from the Hexad model. Below, we
list the user types and the game design elements suggested
by Marczewski to address the motivations of each type
[28], which we investigate in this work.

Philanthropists are motivated by purpose. They are altruis-
tic and willing to give without expecting a reward.

Suggested design elements: collection and trading, gifting,
knowledge sharing, and administrative roles.

Socialisers are motivated by relatedness. They want to in-
teract with others and create social connections.

Suggested design elements: guilds or teams, social net-
works, social comparison, social competition, and social
discovery.

Free Spirits are motivated by autonomy, meaning freedom
to express themselves and act without external control.
They like to create and explore within a system.

Suggested design elements: exploratory tasks, nonlinear
gameplay, Easter eggs, unlockable content, creativity
tools, and customization.

Achievers are motivated by competence. They seek to pro-
gress within a system by completing tasks, or prove
themselves by tackling difficult challenges.

Suggested design elements: challenges, certificates, learning
new skills, quests, levels or progression, and epic chal-
lenges (or “boss battles”).

Players are motivated by extrinsic rewards. They will do
whatever to earn a reward within a system, independent-
ly of the type of the activity.

Suggested design elements: points, rewards or prizes,
leaderboards, badges or achievements, virtual economy,
and lotteries or games of chance.



Disruptors are motivated by the triggering of change. They
tend to disrupt the system either directly or through oth-
ers to force negative or positive changes. They like to
test the system’s boundaries and try to push further.
This type is derived from SDT, but from empirical ob-
servation of this behaviour within online systems. Alt-
hough disruption can sometimes be negative (e.g.,
cheaters or griefers), this is not always the case because
disruptors can also work to improve the system.

Suggested design elements: innovation platforms, voting
mechanisms, development tools, anonymity, anarchic
gameplay.

Some motivations underlying these user types are related,
but the user types themselves overlap slightly. Achievers
and Players are both motivated by achievement, but differ
in their focus: Players focus on extrinsic rewards while
Achievers focus on competence. Philanthropists and Social-
isers are both motivated to interact with other players.
However, they differ because a Socialiser’s interest is in the
interaction itself while a Philanthropist is motivated by in-
teraction to help others. Finally, Free Spirits and Disruptors
are both motivated by autonomy and creativity. However,
Free Spirits stay within the system limits without a desire to
change them and Disruptors seek to expand beyond these
boundaries to change the system.

It is also worth noting that, although these motivation clus-
ters are presented as user types, individuals are rarely moti-
vated by one of them exclusively. Although users are likely
to display a principal tendency, in most cases they will also
be motivated by all the other types to some degree.

There are several ways to use the Hexad model to personal-
ize gameful applications. For example, Jia et al. [21] pro-
vide design suggestions for gameful applications based on
the Big Five traits, but the Hexad model has even more
potential for customizing gameful applications since it is
modeled after player motivations specific to gameful appli-
cations. Designers would be able to screen their target audi-
ence using the suggested survey and choose the adequate
design elements for each user. In research, the survey can
be used to better understand user engagement and enjoy-
ment in studies regarding gameful applications.

METHODOLOGY
We conducted our work in three sequential phases:

1. survey scale construction, in which we developed a
standard survey response scale for the Gamification Us-
er Types Hexad framework;

2. data collection, in which we collected responses from
an on-line survey with questions related to the Hexad
framework, preferences regarding game design ele-
ments, and personality tests;

3. data analysis, in which we analyzed the responses to
accomplish two goals: validate the User Types Hexad
scale and evaluate the potential of the Hexad framework
to personalize the user experience in gameful systems.

Survey Scale Construction

To design the Gamification User Types Hexad Scale, we
followed a systematic approach involving an expert work-
shop to generate items based on the available framework
and a subsequent expert validation process to evaluate and
rate items based on their face validity. The new scale is
inspired by but is not the same as the previous attempt by
Marczewski to create an assessment tool [29], which did
not follow a systematic approach and was found to be unre-
liable. The survey construction phase has already been de-
scribed in more detail elsewhere [13].

We started the development of the survey with an expert
workshop conducted by the Austrian Institute of Technolo-
gy to generate a pool of items for each of the different Hex-
ad user types. A group of six experts with either an exper-
tise in scale development or game mechanics was intro-
duced to the Gamification User Types Hexad framework
[27] through detailed material, explaining each of the dif-
ferent types and the game mechanics they are likely to re-
spond to as suggested by Marczewski [28]. Subsequently,
each expert was asked to develop a list of items that would
describe each of the user types. Each item aimed to help
assess the participant’s inclination towards one of the user
types. Once this task was completed, the developed items
were pooled successively for each type and discussed. As
part of these discussions, the defining characteristics were
reviewed and the created item pools were extended to cover
missing aspects of the respective types as needed.

As the second step of the survey development, we reviewed
the list of items created for each type, removing those items
that seemed misleading, too broad, too context-dependent,
or redundant. A rating form was created for the remaining
list of 74 items. We then sent the form out for an expert
rating by the group of experts involved in the workshop, as
well as to the creator of the Hexad framework, Andrzej
Marczewski, and two experts in the fields of HCI and
games. The expert jury was asked to judge how well each
item represented its gamification user type (along a 6-point
scale ranging from “very bad” to “very good”) and to com-
ment if any potential issues were observed (e.g., an item
insufficiently differentiating between related types). Fur-
ther, everyone was invited to mention any aspects of the
player types they observed as not sufficiently covered.
Once all rating forms were returned, we analyzed the rat-
ings (mean, range). Then, we selected the items with the
best ratings for a first 30-item version of the survey. The list
of survey items is included in the appendix.

Survey Instrument

We conducted an online survey with students of the Uni-
versity of Waterloo, Canada, which was completed in Eng-
lish and contained the following sections:

1. Demographic information: age, gender, education level,
native country, native language, and self-reported level
of English proficiency (to identify possible misunder-
standings because of lacking language proficiency).



2. Hexad User Types survey items: we asked participants
to rate the 30 items related to the six Hexad user types
(see appendix) on a 7-point Likert scale and to comment
on the items (e.g., to mention any item they found con-
fusing or hard to understand).

3. Game Elements preferences: we asked participants to
rate how much they are motivated by 32 different game
design elements (as used indistinctively in games or
gameful applications) on a 7-point Likert scale.

4. Personality: the BIDR-6 [43] and the BFI-10 [38] per-
sonality surveys using 7-point Likert scales were in-
cluded to gain insight into potential relationships be-
tween user types and personality.

We asked participants for permission to contact them again
in a few weeks to answer a follow-up survey aimed at ena-
bling calculation of a test-retest reliability score for the
Hexad User Types survey. The follow-up survey contained
only the Hexad User Types question section.

Participants

One hundred and thirty-three graduate and undergraduate
students from the University of Waterloo, Canada (64 fe-
males, 59 males, 10 declined to answer), aged 18-36 (M =
23.5 years, SD = 3.3 years), volunteered to participate in the
online survey. From those 133 respondents, 40 participated
in the follow-up survey. They were recruited through the
University’s mailing lists and bulletin boards and offered a
chance to win a CAD$ 50.00 (approximately USD$ 38.00)
Amazon gift card in a draw after completing the survey.
Informed consent was obtained from all participants. An-
swers were collected in March 2016. Retest data were col-
lected two weeks after the initial survey.

Regarding English language proficiency, 75 participants
reported having English as a native language and 58 report-
ed a variety of different native languages. However, 90 par-
ticipants reported a native English proficiency level (i.e.,
some considered themselves as proficient as a native, even
not being a native speaker), 36 reported a very good profi-
ciency, and four reported a fair proficiency (three declined
to answer). Thus, we operate on the assumption that lack of
English proficiency was not a detriment to our study.

Analytical Procedure

We conducted our data analysis in three steps: scale relia-
bility, scale correlation with personality traits, and scale
correlation with game design elements. In all cases, we
used Kendall’s t to calculate correlations, following How-
ell’s suggestion that it provides the best estimates for non-
parametric data [19], as the scores were not normally dis-
tributed. However, doing so requires attention to effect size
interpretation because the absolute value of t is usually
lower than the values of the more commonly known
Pearson’s r and Spearman’s p for the same effect sizes [16].
Therefore, we used the correspondence tables calculated by
Gilpin [16] to interpret Kendall’s t effect size according to
the approximate Pearson’s r equivalent:

e small effect:
e medium effect:
o large effect:

Scale Reliability

We analyzed the scale’s internal reliability by separately
calculating the Cronbach’s o for each one of the six sub-
scales. In addition, we evaluated the individual contribution
of each item to its subscale and the participants’ comments
to decide whether to keep or remove less reliable items.
After verifying the scale’s reliability, we calculated each
participant’s score for each of the six Hexad types as the
median of the rates reported by the participant for each of
the items composing the subscale. These scores were em-
ployed for the subsequent tests. To evaluate the test-retest
reliability, we separately calculated the bivariate correlation
between the original and the retest scores of each subscale
using Pearson’s r.

=020 (=r=0.30);
=034 (=r=0.50);
=050 (=r=0.70).

Next, we calculated the bivariate correlation coefficients of
each user type with all others using Kendall’s t. Consider-
ing the Hexad model’s theoretical background regarding
overlapping user types, we expected the following signifi-
cant correlations: Achiever with Player, Philanthropist with
Socialiser, and Free Spirit with Disruptor.

Finally, we tested the bivariate correlation of each sub-
scale’s score with the two scales from the BIDR-6 using
Kendall’s t, to verify if participants’ responses could have
been influenced by a tendency to desirable responding.

Scale Correlation with Personality Traits

First, we analyzed the bivariate correlation between the Big
Five personality traits and the BIDR-6 scales to control for
acquiescence regarding the BFI-10 scale. We do not present
the full results table due to space limitations. We found a
significant strong negative correlation between neuroticism
and SDE (t = -0.438, p < 0.01); therefore, participants’
scores on neuroticism might be underestimated by their
tendency to protect their self-esteem. We then analyzed the
bivariate correlations between the Hexad scale and the Big
Five model of personality traits by separately calculating
the correlation coefficient between each pair of Hexad type
and personality trait using Kendall’s 1. Based on previous
literature [21,22,45], we establish the following hypotheses:

H1: The Achiever user type is positively correlated with
agreeableness and conscientiousness.

H2: The Free Spirit user type is positively correlated with
openness to experience.

H3: The Player user type is positively correlated with ex-
traversion and neuroticism.

In addition, — although this correlation did not appear pre-
viously — we can also make the following hypothesis be-
cause the Socialiser and Philanthropist types are both based
on social interactions:

H4: The Philanthropist and Socialiser user types are posi-
tively correlated with extraversion.



Scale Correlation with Game Design Elements

To analyze the correlation of the Hexad types with the set
of game design elements, we firstly calculated scores for six
sets of game elements, corresponding to the six Hexad
types, following the division suggested by Marczewski
[28]. We then separately calculated the bivariate correlation
between each pair of Hexad type with its corresponding set
of game design elements using Kendall’s 1.

After initial analysis, we calculated the bivariate correlation
of each individual game design element with each of the six
Hexad types using Kendall’s t. This was done to evaluate
the distribution of the design elements between the Hexad
user types and to suggest improvements based on reported
preferences. Next, we suggested a new association table
between design elements and user types. As a general rule,
correlations with a coefficient t > 0.20 were considered
meaningful because this represents the threshold for a
small-sized correlation. After creating the new table, we
recalculated the scores for each element set and compared
them to the original scores to verify improvements.

RESULTS

Our analysis included the following measures, as reported
in the Methodology section: scale reliability, distribution of
the user types scores, scale correlation with personality
traits, and scale correlation with game design elements.

Scale Reliability

Table 1 presents the internal reliability coefficients of each
of the subscales, measured by Cronbach’s a. After evaluat-
ing each subscale’s reliability, we analyzed the individual
reliability of each item. Two items were found to poorly
contribute to their scales: “I look out for my own interests”
(Player) and “I like to take changing things into my own
hands” (Disruptor). Moreover, a few participants reported
that they could not precisely understand the meaning of the
latter Disruptor item. Thus, we removed these two items.
We then analyzed the effect of removing the least reliable
item of each of the remaining four subscales on their relia-
bilities. The effects were small (<= 0.008). Thus, we re-
moved the least reliable subscale items, arriving at a final
scale with 24 items (four items per subscale). The recalcu-
lated internal reliability coefficients for the 24-items scale
are presented in Table 1. In addition, the scale correlations
for all items are presented later in Table 8.

User Type = 5-items subscale 4-items subscale
Philanthropist 0.896 0.893
Socialiser 0.846 0.838
Free Spirit 0.727 0.723
Achiever 0.766 0.759
Disruptor 0.728 0.738
Player 0.689 0.698

Table 1. Internal scale reliability (Cronbach’s a) for each of
the Hexad User Types in the original 30-items (5 per subscale)
and the final 24-items (4 per subscale) surveys.

Table 2 exhibits the test-retest correlation coefficients for
each of the subscales, measured by Pearson’s r. All sub-
scales presented a high test-retest reliability for the 24-items
scale, except for the Player type, which presented a small
coefficient. Moreover, results show that removing the least
reliable item per subscale represent a small overall im-
provement in test-retest reliability.

Table 3 presents the bivariate correlation coefficients and
significance levels between each Hexad user type and the
BIDR subscales. Results show significant weak correlations
between Free Spirit, Achiever, and Player with SDE and
between Philanthropist and Disruptor with IM (the latter is
negative). This seems to suggest that the achievement- and
autonomy-oriented subscales might be just slightly overes-
timated by participants’ tendency to protect their self-
esteem; and that the philanthropist subscale might be slight-
ly overestimated and the disruptor subscale slightly under-
estimated by participants’ desire to please others.

Table 4 presents the correlation coefficients between each
user type and all others. Positive medium-sized correlations
were found between the pairs suggested by the theoretical
background: Philanthropist with Socialiser, Free Spirit with
Disruptor, and Achiever with Player. Furthermore, similar
magnitude correlations were also found between Philan-
thropist and Free Spirit, Achiever and Free Spirit, and Play-
er and Free Spirit. Other significant correlations that ap-
peared were of weaker magnitude.

We also conducted a factor analysis with a maximum-
likelihood method and an Oblimin rotation with Kaiser

User Type @ S-items subscale 4-items subscale
Philanthropist 0.850 ™ 0.852
Socialiser 0.820 ™ 0.853
Free Spirit 0.483 ™ 0.631 ™
Achiever 0.752 0.798 ™
Disruptor 0.611 ™ 0.782 ™
Player 0.387 * 0.357 *

*p <0.05. " p<0.01.

Table 2. Test-retest reliability (Pearson’s r) for Hexad User
Types in the original 30-items (5 per subscale) and the final 24-
items (4 per subscale) surveys.

User Type S.D.E. .M.
Philanthropist 0.066 0.135 °
Socialiser 0.042 0.060
Free Spirit 0.204 0.065
Achiever 0.209 0.084
Disruptor 0.021 -0.173
Player 0.146 * 0.003
*p<0.05. " p<0.01.

Table 3. Bivariate correlation coefficients (Kendall’s 1) and
significance between Hexad user types and desirable respond-
ing sub-scales: self-deception enhancement (S.D.E.) and im-
pression management (I1.M.).



User Type Philanthropist Socialiser
Socialiser 0.476
Free Spirit 0.328 ~ 0274 ™
Achiever 0.325 ~ 0.218 ™
Disruptor -0.057 -0.001
Player 0.213 ™ 0.307

*p<0.01.

Free Spirit Achiever Disruptor
0.465 **
0.249 ** 0.045
0.354 ©° 0.432 ™ 0.092

Table 4. Bivariate correlation coefficients (Kendall’s t) and significance between each Hexad user type and all others.

normalization. We forced a six factors analysis to evaluate
the correspondence of the factors with the Hexad user
types. We report the rotated factor loads later in Table 8.
We report only factor loads higher than 0.20 to improve
readability. Together, the six factors explained 55.1% of the
variance in the data. The results show that the six factors
correspond to the Hexad types in overall, with some over-
lapping in the Philanthropist, Free Spirit, and Achiever
types, which correspond to the overlaps found between the
different user types (see Table 4).

Distribution of the User Types Scores

Table 5 presents the mean and standard deviation of the
calculated scores for each of the six user types from the 24-
items scale. For better readability, scores are presented as
the sum of each item’s rates instead of the mean (i.e., the
maximum value for each subscale is 28). A visual inspec-
tion reveals that the average score for the Disruptor type is
considerably lower than the other types. Figure 2 presents
the distribution of participants’ main Hexad User Type, i.c.,
the type in which the participant achieved the highest score.
These data suggest that the four user types based on intrin-
sic motivation — Philanthropist, Socialiser, Free Spirit, and
Achiever — are similarly common as the main user type,
while the Player type is also somewhat common as the main
user type, but half as common as the intrinsic types, and the
Disruptor type is not at all common as the main user type.

Scale Correlation with Personality Traits

Table 6 presents the bivariate correlations coefficients and
significance levels between each Hexad user type and each
of the Big Five model personality traits, measured by Ken-
dall’s 1. The Philanthropist type is positively correlated
with extraversion, supporting hypothesis H4, and also with
agreeableness, conscientiousness, and openness. The So-
cialiser type is positively correlated with extraversion, sup-
porting hypothesis H4, and also with agreeableness. The
Free Spirit type is positively correlated with openness, sup-

User Type = Mean Score S.D.
Philanthropist 22.36 4.72
Socialiser 20.33 5.09
Free Spirit 22.09 4.06
Achiever 22.18 3.97
Disruptor 14.94 4.80
Player 20.99 4.08

Table 5. Average scores and SD for each Hexad user type.

porting hypothesis H2, and also positively correlated with
extraversion and negatively with neuroticism. The Achiever
type is positively correlated with conscientiousness; how-
ever, it was not found to be correlated with agreeableness.
Thus, hypothesis H1 is only partly supported. This appears
to differ from Johnson and Gardner’s findings [22]. How-
ever, they measured how much players felt competent after
gameplay, while our survey scores general user preferences
towards different game design elements. Therefore, while
both measures are based on the intrinsic need for compe-
tence, they are not measuring the same effect. This fact
might explain the contradiction. The Disruptor type is nega-
tively correlated with neuroticism. Finally, the Player type
is only positively correlated with conscientiousness, thus,
hypothesis H3 was not supported. In summary, our results
lead to the following conclusions:

H1: partly supported. The Achiever user type was posi-
tively correlated with conscientiousness, but not with
agreeableness.

H2: supported. The Free Spirit user type was positively
correlated with openness to experience.

H3: not supported. The Player user type was not correlated
with either extraversion or neuroticism.

H4: supported. The Philanthropist and Socialiser user
types were positively correlated with extraversion.

Furthermore, there are three sets of correlations that were
not hypothesized but raised from the data: Philanthropist
and Socialiser with agreeableness; Philanthropist and Player
with Conscientiousness; and Free Spirit and Disruptor with
emotional stability (the opposite of neuroticism).

Disruptor
0,
1% Philanthropist
Player 24%
10%

Achiever

24%

Socialiser
19%

Figure 2. Distribution of participants’ Hexad User Type.



User Type Extraversion Agreeableness
Philanthropist 0.148 * 0.191 **
Socialiser 0.290 ~* 0.272 ~

Free Spirit 0.152 ° 0.089

Achiever -0.005 0.041

Disruptor 0.038 -0.106

Player 0.054 0.121

*p<0.05. *p<0.01.

Table 6. Bivariate correlation coefficients (Kendall’s ) and

Scale Correlation with Game Design Elements

Table 7 presents the game design elements suggested to
address the motivations of each user type, together with the
correlation coefficients between each user type’s mean
score and the corresponding design elements’ mean score
per participant. Overall, the user types were positively cor-
related with the corresponding game design elements,
which confirms the validity of the Hexad model for under-
standing user preferences towards different elements. The
exception was the Philanthropist type, for which no correla-
tion was found with the expected design elements.

We do not present the complete correlation table of the in-
dividual game design elements because of space con-
straints, but it is included in the appendix. The analysis re-
vealed that some design elements presented a higher corre-
lation coefficient with a different user type than that sug-
gested by Marczewski [28] or were correlated with more
than one user type. In addition, some design elements only
presented insignificant or weak correlations. Thus, we sug-
gest a new association table between user types and game
design elements considering, as a general rule, the signifi-
cant correlations with a coefficient higher than 0.20 (weak
or stronger correlations). However, we cannot make a sug-
gestion for the Philanthropist type because we did not en-
counter design elements significantly correlated with it.
Table 7 also exhibits the new association table and the new
correlation coefficients after the adjustment. Design ele-
ments that were correlated with more than one user type are
shown as Additional Elements. Moreover, we compare the
new correlation coefficients with the previous ones to
measure the improvement. Results show that our new sug-
gested association table leads to an overall improvement of
9% over the table suggested by Marczewski.

DISCUSSION
In this section, we discuss the implications of our findings.

Scale Reliability

After evaluating the internal reliability of each subscale, we
arrived at a final 24-items survey that represented the opti-
mal format (see Table 8 and the appendix). Results showed
a need to improve the Player subscale in future work as
both its internal (0.698) and test-retest (0.357) reliabilities
were below the desired levels. All other scales achieved the
desired reliability, as it was higher than 0.70 for Free Spirit,
Achiever, and Disruptor, and higher than 0.80 for Philan-
thropist and Socialiser.

Conscientiousness Neuroticism Openness
0.159 ° 0.013 0.145 °
0.079 -0.073 0.082
0.078 -0.204 0.215 ~
0.255 * -0.117 0.027
-0.080 -0.170 ** 0.090
0.144 ° -0.054 0.093

significance of Hexad user types with Big Five personality traits.

The correlation analysis between the Hexad user types and
the BIDR showed only weak correlations of Free Spirit,
Achiever, and Player with self-deceptive enhancement and
of Philanthropist and Disruptor with impression manage-
ment. This is relevant for future work, but this effect was
not strong enough to be considered influential to the results.

The correlation analysis of the Hexad user types between
themselves showed positive correlations where suggested
by the theoretical background (Philanthropist with Socialis-
er, Free Spirit with Disruptor, and Achiever with Player).
Furthermore, we found unexpected correlations between
Philanthropist and Free Spirit, Achiever and Free Spirit, as
well as Player and Free Spirit, which suggest avenues for
further investigation. The factor analysis corroborates these
findings and confirms that the scale items correspond to
their nominal subscales, with some partial overlaps.

These results collectively confirm that the Hexad user types
can be measured empirically and correspond to the ex-
pected effects according to their theoretical background.
Thus, we reinforce the relevance of the Hexad model for
future developments in gameful design and HCI.

Scale Correlation with Personality Traits

Analysis of the correlations between the Hexad user types
and personality traits showed significant correlations on
most of the pairs where they were suggested by the theoret-
ical background, further contributing to validate the Hexad
model. Positive correlations were found of Philanthropist
and Socialiser with extraversion, Achiever with conscien-
tiousness, and Free Spirit with openness. Moreover, we
found unexpected correlations of Philanthropist and Social-
iser with agreeableness, which can be explained by the fact
that all are connected with social relations, and of Achiever
and Player with conscientiousness, which can help explain
their orientation towards goals and rewards. Additionally,
Free Spirit and Disruptor were correlated with emotional
stability, which seems counter-intuitive. This can be partial-
ly explained by a potential deviation on the scores for neu-
roticism due to self-deceptive enhancement. Thus, these
results suggest interesting avenues for further investigation.

Scale Correlation with Game Design Elements

We found positive correlations between all Hexad user
types with the expected game design elements, except
Philanthropist. These results validate the usefulness of the
Hexad framework as a tool to personalize gamified



Suggested by Marczewski [28]

Improved Associations

User Type Design Elements T Principal Elements Additional Elements T Imp.
Collection and Trading
. . Gifting
Philanthropist Knowledge Sharing 0.039 - - -
Administrative Roles
Guilds or Teams Guilds or Teams
Social Networks Social Networks
Socialiser = Social Comparison 0.257 ™ Social Comparison 0.257 * 0%
Social Competition Social Competition
Social Discovery Social Discovery
Exploratory Tasks Expl(?ratory Tasks
. Nonlinear Gameplay
Nonlinear Gameplay L
Easter Eggs Easter Eggs Customization
Free Spirit B 0.341 ™ | Unlockable Content Challenges 0.386 ™ 13%
Unlockable Content . o
L. Learning Creativity Tools
Creativity Tools .
Customization Anonymity
Anarchic Gameplay
Challenges .
Certificates Challenges Anonymlty
. Learning «  Certificates Learning . -
Achiever 0.347 Badges or Achiev. 0.362 4%
Quests Quests
. Levels or
Levels or Progression Progression
Epic Challenges &
Innovation Platforms .
X . Innovation Platforms . .
Voting Mechanisms Voting Mechanisms Social Competition
Disruptor = Development Tools 0.326 & Anarchic Gameplay  0.379 ™ 16%
. Development Tools
Anonymity Creativity Tools Challenges
Anarchic Gameplay y
. Points Social Comparison
Points . . ..
. Rewards or Prizes Social Competition
Rewards or Prizes S
Leaderboards . Leaderboards Social Discovery .
Player . 0.383 Badges or Achievements ~ Anonymity 0.420 10%
Badges or Achievements .
. Virtual Economy Challenges
Virtual Economy . .
Lotteries or Chance Levels or Progression Certificates
Collection and Trading Quests
Overall 9%
*p<0.01.

Table 7. Bivariate correlation coefficients (Kendall’s t) and significance between the Hexad user types and the suggested game
design elements for each user type, as well as the percentage of improvement of the new suggestions over the previous ones.

applications because a user’s subscale scores predict their
preference of different design elements. In addition, we
suggested an improved association table between user types
and design elements based on the analysis of the correlation
coefficients (see Table 7). These results also pointed out to
a need for further studies regarding the Philanthropist user
type. Its reliability scores were high (> 0.80), which means
it is accurately measuring a user personality trait. However,
we did not found correspondence to a user’s preference of
difference game design elements.

LIMITATIONS AND FUTURE WORK

This paper represents the first step toward a standard survey
that assesses user preferences for personalization of gami-
fied systems. For this first step, we acquired data from a
limited sample to provide a survey validation. Although the
sample was large enough for statistical analysis, it was lim-
ited to students of one University, which limits generaliza-

tion of the survey to a general population. Thus, our next
step will be to repeat this study with a larger sample, in-
cluding people from different cultural origins and a broader
age range to validate the model and survey for the general
population. In addition, our reliability analysis revealed a
need for improving the Player subscale, which we plan to
execute on the next survey iteration. Furthermore, we em-
ployed a short scale (BFI-10) to assess participants’ person-
ality traits. Since short scales are known to potentially have
problems with acquiescence, our results should be validated
in future work using a more reliable BFI scale.

Our analysis also suggested some unexpected overlap be-
tween the Hexad user types and correlations between user
types and personality traits, which we plan to investigate
further. Finally, we plan to better understand the impact of
the Philanthropist user type in user preference towards gam-
ified systems, which our study did not reveal.



5-items subscale

4-items subscale

Rotated Factor Loads

User Type Item correlation (7) correlation(r) 1(A) 2(P) 389y 4D 5M® 6 (F)
P1 0.786 0.780 0.418 0.321 0.468
P2 0.779 0.775 0.980
Philanthropist (P) P3 0.733 0.783 0.437 0.450
P4 0.771 0.763 0.457 0338 -0.228
P5 0.667 removed
S1 0.730 0.734 0.829
S2 0.624 0.617 0.541 0.201
Socialiser (S) | S3 0.670 0.676 0.829
S4 0.688 0.662 0.620
S5 0.569 removed
F1 0.529 0.480 0.514
F2 0.491 0.546 0.383 0.220
Free Spirit (F) = F3 0.507 0.525 0.319 0.352  0.353
F4 0.538 0.496 0.622
F5 0.373 removed
Al 0.603 0.574  0.359 0.222
A2 0.483 0.485  0.288 0.395
Achiever (A) A3 0.553 0.569  0.434 0.211
Ad 0.612 0.604  1.042
A5 0.454 removed
D1 0.579 0.588 0.671
D2 0.451 0.398 0.555 0.249
Disruptor (D) D3 0.569 0.569 0.620
D4 0.523 0.577 -0.213  0.732
D5 0.323 removed
R1 0.445 0.459 0.318 0.521
R2 0.561 0.622 0.255 0.670
Player (R) R3 0.359 0.313 0.304
R4 0.580 0.568 0.668
R5 0.305 removed

Table 8. Corrected item-total correlations (r) and rotated factor loads (>= 0.20) for each of the Hexad survey items.

SUMMARY AND CONCLUSION

We have presented and validated a standard scale to score
users’ preferences regarding the six different motivations to
use a gameful system according to the Hexad framework:
Philanthropist, Socialiser, Free Spirit, Achiever, Disruptor,
and Player. The final Hexad scale is composed of 24 items,
which together can accurately describe user preferences.
Using our survey is more effective than asking users about
design elements directly because the survey’s goal is to
understand more about user psychology in a gamified con-
text than just which game elements they prefer. Further-
more, users are not necessarily gamers and may therefore
not be aware of their game preferences and not familiar
with game design vocabulary. Therefore, our survey aims to
use a common vocabulary. Moreover, correlation analysis
of the Hexad user types with different game design ele-
ments confirmed the usefulness of the Hexad model as a
measure of preferred design elements. This allowed us to
suggest a table of game design elements for each user type.

The Hexad User Types framework can be seen as a valid
model for personalizing gamified applications after this
study. Thus, the survey developed in this paper makes a
significant contribution to the areas of HCI and gamifica-
tion because it will enable researchers and designers to ac-
curately measure user preference for different elements in
gameful design.
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APPENDIX A. SURVEY ITEMS

5-items 4-items
subscale subscale
User Types Items correlation (r)  correlation (r)
P1 It makes me happy if I am able to help others. 0.786 0.780
P2 I like helping others to orient themselves in new situations. 0.779 0.775
Philanthropist | P3 I like sharing my knowledge. 0.733 0.783
P4 The wellbeing of others is important to me. 0.771 0.763
PSS Heelgood-takingon-therole-otfa-mentor: 0.667 removed
S1 Interacting with others is important to me. 0.730 0.734
S2  1like being part of a team. 0.624 0.617
Socialiser S3 It is important to me to feel like I am part of a community. 0.670 0.676
S4 1 enjoy group activities. 0.688 0.662
S5  His-mere-funto-be-with-others-thanby-mysel: 0.569 removed
F1 It is important to me to follow my own path. 0.529 0.480
F2 T often let my curiosity guide me. 0.491 0.546
Free Spirit F3 Ilike to try new things. 0.507 0.525
F4 Being independent is important to me. 0.538 0.496
E5  Iprefersetting my-own-goals: 0.373 removed
Al 1like defeating obstacles. 0.603 0.574
A2 It is important to me to always carry out my tasks com-
pletely. 0.483 0.485
Achiever A3 It is difficult for me to let go of a problem before I have 0553 0.569
found a solution.
A4 1 like mastering difficult tasks. 0.612 0.604
AS  lam-very-ambitious: 0.454 removed
D1 1like to provoke. 0.579 0.588
D2 1like to question the status quo. 0.451 0.398
Disruptor D3 Isee myself as a rebel. 0.569 0.569
D4 1dislike following rules. 0.523 0.577
D5 Hike to-take-changing things-inte-my-own-hands: 0.323 removed
R1 Ilike competitions where a prize can be won. 0.445 0.459
R2 Rewards are a great way to motivate me. 0.561 0.622
Player R3 Return of investment is important to me. 0.359 0.313
R4  If'the reward is sufficient I will put in the effort. 0.580 0.568
R5 Heekoutformyewninterests: 0.305 removed

How to use the scale:

1. Ask users to rate how well each item describes them in a 7-point Likert scale.

a. Use only the 24 items numbered from 1-4 in each subscale.
b. Items must be presented without identifying the corresponding type and, if possibly, in random order.
2. Separately add the scores of the items corresponding to each subscale.



APPENDIX B. CORRELATIONS OF THE HEXAD USER TYPES WITH GAME DESIGN ELEMENTS

Suggested by Game Element Improved Associations
Marczewski Socialiser Free Spirit Achiever Disruptor Player Philanthropist
Collection and Trading 153" 148" 172° 259"
I Gifting 163" 207"
ilanthropist . e
PE Knowledge sharing .184* 138" 167" 231*
Administrative roles 199
Guilds or Teams 179" 169" 192
Social networks 150 197" 143
L Social comparison or " .
Socialiser pressure 152 239
Social competition 216" 249* 161" 320" 239"
Social discovery 205 179™ 2177
Exploratory tasks 352 1527 139"
Nonlinear gameplay 221 179"
Easter eggs 137" 246" 153* 162
Free Spirit .
P Unlockable or rare 225 149" 140"
content
Creativity tools 230 252
Customization 198 136 1627
Challenges 412" 463" 207" 317" 212
Certificates 142 200" 229" 228"
Learning 391 215"
Achiever
Quests 236" 266" 245"
Levels or Progression 170" 204** 239** 302
Boss battles
Points 168" 201 172 259"
Rewards or Prizes 139" 167" 301"
Leaderboards 199" 170" 276
Player ~ Badgesor 164° 208" 271"
Achievements ’
Virtual economy 273
Lotteries or Games of
chance 148 190
Innovation platforms 302 166"
Voting mechanisms 236" 138"
Disruptor ~ Development tools 294 1447
Anonymity 318" 289" 211°
Anarchic gameplay 285" 268"
Notes.

All correlations measured by Kendall's T. Only significant correlations are shown.
The bold cells in each column mark the new suggestions of game design elements to support each Hexad user type.

*p <0.05.

" p<0.01.



