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ABSTRACT

Persuasive gameful systems are effective tools for motivat-
ing behaviour change. Research has shown that tailoring
these systems to individuals can increase their efficacy;
however, there is little knowledge on how to personalize
them. We conducted a large-scale study of 543 participants
to investigate how different gamification user types re-
sponded to ten persuasive strategies depicted in storyboards
representing persuasive gameful health systems. Our results
reveal that people’s gamification user types play significant
roles in the perceived persuasiveness of different strategies.
People scoring high in the ‘player’ user type tend to be mo-
tivated by competition, comparison, cooperation, and re-
ward while ‘disruptors’ are likely to be demotivated by
punishment, goal-setting, simulation, and self-monitoring.
‘Socialisers’ could be motivated using any of the strategies;
they are the most responsive to persuasion overall. Finally,
we contribute to CHI research and practice by offering de-
sign guidelines for tailoring persuasive gameful systems to
each gamification user type.
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INTRODUCTION

Gamification, the use of game design elements in non-game
contexts [16], is a way to design engaging systems for mo-
tivating behaviour change, influencing people to adopt
healthy habits, and promoting learning [33,40,60,70]. Many
gameful systems use persuasive strategies [22] to motivate
users to adopt specific behaviours [1,32]. One application
area that has gained attention is ‘persuasive gameful health
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applications’, which attempts to help people adopt healthy
behaviours and avoid risky behaviours [18,40,60]. Persua-
sive gameful health applications have been applied in moti-
vating people to increase their physical activity
[11,24,31,45,72,80], reduce medication misuse [2,67],
comply with blood glucose monitoring [10], improve over-
all wellbeing and flourishing [30,50], reduce stress and anx-
iety [15], and avoid risky behaviours [36,38].

Most of these existing applications adopt the one-size-fits-
all approach in their design. However, research has shown
that this approach may be ineffective for persuasion be-
cause different types of users are motivated by different
persuasive strategies [42,59,61,62] and game design ele-
ments [75,77]. Therefore, persuasive gameful systems are
more effective at promoting behaviour change if they are
personalized to the user types [42,57]. Despite this growing
evidence on the need to tailor persuasive gameful systems,
there is still little knowledge on how to personalize and the
most effective ways to personalize persuasive gameful ap-
plications to various user types [7,52]. Tondello et al. [76]
suggested a tailoring approach based on adapting the activi-
ties that a user carries out in the system. Orji et al. [61] in-
vestigated how persuasive game applications can be per-
sonalized by tailoring the persuasive strategies to various
personality types. However, we still lack research on how
to tailor persuasive strategies, which are the fundamental
building blocks of persuasive gameful applications, to an
individual’s gamification user type. The Hexad gamifica-
tion user types is the first user typology that is specifically
developed for studying user’s preferences in gameful sys-
tems. It has been validated and showed test-retest reliability
[77]. Furthermore, it has been shown to predict user prefer-
ence for different game design elements [75,77] and has
been used to inform many gameful systems [3,19,25,53].
Thus, developing models to predict user preference for dif-
ferent persuasive strategies based on their Hexad user types
holds value for designing personalized gameful systems.

To investigate how to tailor persuasive gameful systems to
the six Hexad gamification user types (achiever, socialiser,
philanthropist, free spirit, disruptor, and player), we con-
ducted a large-scale study of 543 participants using Ama-
zon’s Mechanical Turk to examine how people of different
user types respond to the ten commonly used persuasive
strategies (competition, simulation, self-monitoring and
feedback, goal setting and suggestion, customization, re-



ward, social comparison, cooperation, personalization, and
punishment). We employed Structural Equation Modeling
[28] to model how people of different user types respond to
or prefer various persuasive strategies implemented in sto-
ryboards. Our results reveal that an individual’s user type
predicts their preference for and the persuasiveness of dif-
ferent persuasive strategies. For example, people scoring
high for the player user type tend to be motivated by com-
petition, comparison, cooperation, and reward while dis-
ruptors can be demotivated by punishment, goal setting,
simulation, and self-monitoring. Any persuasive strategies
work for Socialisers, motivating them to adopt healthy be-
haviours, and thus they are generally the most responsive to
persuasion. Our findings could guide designers in deciding
on the best persuasive strategy to use and the ones to avoid
when designing persuasive gameful systems targeting peo-
ple of different user types.

Our work contributes to the fields of persuasive and game-
ful design in Human-Computer Interaction (HCI) in four
ways. First, we reinforce the need for personalizing persua-
sive gameful systems by revealing that different user types
respond differently to distinct persuasive strategies. Second,
we establish that the Hexad user types is an important tool
for personalizing gameful persuasive systems and selecting
appropriate persuasive strategies. Third, we compare the
effectiveness of individual strategies for the user types and
develop guidelines for designing persuasive gameful health
applications that appeal to a broad audience and a particular
user type. Finally, we provide qualitative insights to explain
why distinct strategies may motivate behaviours for people
belonging to a particular user type and demotivate others.
Our study is a first step towards developing models and
guidelines for personalizing to the Hexad user types.

RELATED WORK

Persuasive Strategies

Persuasive systems tend to influence and encourage the user
to adopt new behaviours and change undesirable behaviour
[22]. This is usually done by employing techniques that are
meant to persuade the user to change their behaviour, which
are known as persuasive strategies. There are many persua-
sive strategies listed in the extant literature, such as the col-
lections of seven strategies by Fogg [22] and 28 strategies
by Oinas-Kukkonen and Harjumaa [34]. However, for this
work, we have chosen to investigate ten persuasive strate-
gies that are commonly employed in persuasive health ap-
plications [46] and that have been investigated in previous
studies [61,62]:

e Competition: Allows users to compete to perform the
desired behaviour.

e Simulation: Provides the means for a user to observe
the cause-and-effect linkage of their behaviour.

e Self-monitoring and Feedback: Allows people to track
their own behaviours, providing information on both
past and current states.

e Goal setting and Suggestion: Requires users to set a
clear behaviour goal and recommend certain actions (to
users for achieving the desired goal during system use).

e Customization: Allows users to adapt a system’s con-
tents and functionalities to their needs and choices.

e Reward: Offers virtual rewards to users for performing
the target behaviour.

e Social Comparison: Provides a means for the user to
view and compare their performance with the perfor-
mance of other users.

e Cooperation: Requires users to cooperate (work to-
gether) to achieve a shared objective and rewards them
for achieving their goals collectively.

e Personalization: Offers system-tailored contents and
services based on the user’s needs and characteristics.

e Punishment: Penalizes the user for not performing the
desired behaviour or reaching their goal (such as remov-
ing acquired rewards or other of the user’s possessions.)

Several persuasive gameful systems have employed these
persuasive strategies to motivate risky health behaviour
change. For example, Thinking Not Drinking: A SODAS
City Adventure [69] is a persuasive gameful intervention for
preventing unhealthy alcohol use. Thinking Not Drinking
employs goal-setting and suggestion, personalization,
simulation, reward, and social comparison to motivate be-
haviour change. Each game session begins with skill-
specific goals that a player must accomplish before pro-
gressing — goal-setting. The game trains players on how to
overcome peer pressure (social comparison) and avoid
alcohol abuse. The game character is tailored to reflect the
age, gender, and demographic background of the target
audience — personalization. Players witness simulated con-
sequences of their alcohol-related decision in the game —
simulation. Finally, to reinforce behaviours, players are
rewarded. For a detailed review of persuasive health inter-
ventions and strategies employed, see Orji et al. [60].

The Hexad User Types Model

The Hexad [77] is a gamification user types model created
to capture user’s motivations and different styles of interac-
tion with gameful systems. It proposes six user types, which
are personifications of people’s intrinsic and extrinsic moti-
vations, as defined by self-determination theory [14,68]:

o Philanthropists are motivated by purpose. They are
altruistic and willing to give without expecting a reward.

e Socialisers are motivated by relatedness. They want to
interact with others and create social connections.

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

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

e Players are motivated by external rewards or incentives.
They will do whatever to earn a reward within a system,
independent of the type of the activity.



e Disruptors are motivated by the triggering of change.
They tend to test the system’s boundaries and disrupt
the system either directly or through others to force neg-
ative or positive changes. They like to push further.

The Hexad user types model has been used to inform many
gameful systems [3,19,25,53]. Again, previous work has
shown that the user types of individuals are correlated with
their preferences for different game design elements
[75,77]. However, this only reflects user’s enjoyment of the
system, not their persuasiveness; their ability to motivate
desired behaviour changes. To the best of our knowledge,
there is yet no study investigating the relationship between
the Hexad user types and individual preferences for distinct
persuasive strategies. Nevertheless, we hypothesize that this
relationship exists because the user types represent different
preferences when people interact with gameful systems, and
we can expect the persuasive strategies to be more effective
when they rely on the user’s preferred interaction style.
Therefore, this study aims to test this hypothesis.

Personalized Persuasive Gameful Systems

As mentioned before, most existing persuasive gameful
applications take a omne-size-fits-all approach, rather than
tailoring their content and strategies to individual users or
groups [61]. However, many researchers have pointed to
the limitations and risks of the one-size-fits-all approach to
persuasive gameful systems design, especially when aimed
at motivating health behaviour [6,43]. On the other hand, a
few persuasive gameful systems for behaviour change have
been designed for a specific user or cultural group. For ex-
ample, Khaled et al. [43] demonstrated the feasibility of
tailoring a persuasive gameful system to the individual’s
cultural background by developing two versions of a game
(one for the collectivist and one for the individualist cul-
ture) using persuasive strategies that were deemed appro-
priate for each group. Their evaluation showed that players
were persuaded more by their tailored version. PLAY,
MATE! [6] is a persuasive gameful system for motivating
physical activity, which tailored the reward strategies by
varying the time required to complete a task between nov-
ice and experienced players. Finally, Orji [57] [58] showed
the efficacy of personalization in the design and evaluation
of JunkFood Aliens, a gameful application for motivating
healthy eating behaviour. JunkFood Aliens tailored reward
and competition and investigated the effect of tailored, con-
tra-tailored, and one-size-fits-all approaches. Their results
showed that tailoring increases the efficacy of persuasive
gameful applications and that the untailored approach could
be detrimental to behaviour change. Other examples of per-
sonalized gameful systems can be found in other domains,
such as education [4,21,25,26,54,55,63,74], social compu-
ting [79], crowdsourcing [20], and assisted living [23].

In most of these initial examples investigating how persua-
sive gameful systems for behaviour change can be tailored
to increase their effectiveness, the choice of persuasive
strategy employed has not been a source of tailoring. This is

probably because only a few empirical research exists to
guide the tailoring of strategies. For example, Orji et al.
[61] established a relationship between an individual’s per-
sonality traits and their preference for the ten persuasive
strategies commonly used in gameful systems.

STUDY DESIGN AND METHODS

Our study was designed to investigate how to tailor persua-
sive gameful applications by examining the relations be-
tween the Hexad gamification user types and the perceived
persuasiveness of the ten persuasive strategies for motivat-
ing risky health behaviour change, especially change of
risky alcohol behaviour.

Measurement Instrument

To collect data for our study, we followed an established
user study methodology that has been used in many CHI
and related research (e.g., [39,61,62]). Specifically, we il-
lustrated each of the persuasive strategies in a storyboard,
which showed a character and their interactions with a per-
suasive gameful system for promoting change of unhealthy
alcohol behaviours. The ten storyboards were adopted from
a previous study where they have been used and validated
[61]. The storyboards were drawn by an artist and were
based on storyboard design guidelines by Truong et al. [78].
Implementing the strategies in storyboards makes it easier
to elicit responses from diverse populations because story-
boards provide a common visual language that individuals
from diverse backgrounds can read and understand [47].
Moreover, storyboards have been shown to be effective at
depicting strategies in previous research [9,61,62]. The im-
plementations closely imitated how the strategies are opera-
tionalized in existing persuasive gameful systems from the
literature [36,37,69]. We evaluated and iteratively refined
the storyboards following three expert discussions: the first
two with HCI and persuasive technology experts and the
last one with an expert in rhetoric and narrative in games.
Figure 1 shows an example of one of the storyboards illus-
trating the punishment strategy. The remaining storyboards
are provided in the supplementary material.

To elicit feedback on the persuasiveness of the strategies,
each storyboard was followed by a validated scale for as-
sessing perceived persuasiveness. The scale was adapted
from Drozd et al. [17] and has been used in other persuasive
technologies research [9,57,61,62]. The scale consists of
four questions: i) “The system would influence me.”; ii)
“The system would be convincing.”; iil) “The system would
be personally relevant for me.”; iv) “The system would
make me reconsider my alcohol drinking habits.” The ques-
tions were measured using participant agreement with a 7-
point Likert scale ranging from “1 = Strongly disagree” to
“7 = Strongly agree”. We also included open-ended ques-
tions that allowed participants to provide qualitative com-
ments to justify their ratings of each strategy. Prior to as-
sessing the persuasiveness of the strategies, we ensured that
the participants understood the strategy depicted in each
storyboard by asking them two comprehension questions—
first, to identify the illustrated strategy from a list of 10
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Figure 1. Storyboard illustrating the punishment persuasive strategy.

different strategies (“What strategy does this storyboard
represent?”); and second, to describe what is happening in
the storyboard in their own words (“In your own words,
please describe what is happening in this storyboard”). We
also included 24 items for assessing the Hexad gamification
user types [77] and questions for assessing the participants’
demographic information and drinking behaviours.

Data Collection

We recruited participants from Amazon’s Mechanical Turk
(AMT). We used AMT for two main reasons: first, AMT is
an accepted method of gathering users’ responses and has
been used by many CHI studies [5,35,39,61,62]; and sec-
ondly, we needed a large participant sample from a diverse
audience for our study. AMT allows access to a global au-
dience at a relatively low cost, and ensures efficient survey
distribution and high quality results [8,51]. Thus, AMT is
suitable for this study which investigates technology prefer-
ences across a broader population in line with the type of
tests that AMT is good at handling [5].

To eliminate possible storyboards ordering bias, we used
the page randomization functionality provided by Survey-
Monkey to rotate and vary the ordering of the storyboard
for each participant. Before the main studies, we conducted
two pilot studies to test the validity of our instruments. The
first pilot study was conducted on 10 random students re-
cruited from a Canadian University and the second on 10
participants from AMT.

Participants’ Demographic Information

A total of 543 responses were included in this analysis, af-
ter filtering out incomplete responses and incorrect re-
sponses to comprehension and attention-determining ques-
tions [51]. Our participants were at least 18 years of age at
the time of data collection, consumed or had consumed
alcohol at some time, and read and understand English well.
Participation required approximately 30 minutes. Partici-
pants were paid USD $2.00 each; the payment rate is within
the range of standard rate for similar tasks in AMT and in
line with the study ethics approval. In general, we had a
relatively diverse population in terms of gender, age, educa-
tion level attained (see Table 1). Our participants came
from the USA, India, Canada, and other countries.

Total Participants = 543

Females (40%), Males (59%), Trans (1%),
Others (0%).

18-25 (16%), 26-35 (50%), 3645 (18%),
Over 45 (15%).

Less than high school (1%), High school
(22%), College diploma (14%), Bachelor’s
degree (44%), Master’s degree (17%),
Doctorate degree (1%), Others (2%).

Black/Non-Hispanic (6%), Native Ameri-
can/American Indian (2%), Asian/Pacific

Islander (24%), Hispanic (6%), Caucasian
(59%), Multi-Ethnic (3%), Others (1%)

Gender

Age

Education

Ethnicity

Table 1. Participants’ demographic information.

DATA ANALYSIS

To examine the relations between the gamification user
types and the persuasiveness of the 10 commonly employed
persuasive strategies used in persuasive gameful system
design, we used several well-known analytical tools and
procedures. We summarize the steps taken to analyze our
data in this section:

1. We validated that our storyboards correctly depicted the
intended strategy using a chi-squared test [29].

2. We determined the suitability of our data for analysis
using the Kaiser-Meyer-Olkin (KMO) sampling ade-
quacies test and the Bartlett Test of Sphericity [41].

3. Next, we employed the Partial Least Square (PLS)
Structural Equation Modeling (SEM) (PLS-SEM) [66]
to create models showing the relations between the
gamification user types and the persuasiveness of the
strategies (Figure 2). SEM is a recommended approach
for modeling of relationships between variables [44].
We used SmartPLS 3 [66] for developing the models.

4. Finally, we used thematic analysis to identify and ana-
lyze qualitative comments provided by the participants
in support of their quantitative score.

Storyboard Validation
To ensure that participants understood the strategy depicted
in each of the storyboards, we ran chi-squared tests on the



participants’ responses to the multiple-choice questions that
required them to identify the represented strategy for each
of the storyboards. The results for all the strategies were
significant at p < 0.0001. This shows that our participants
understand the storyboards and that the storyboards suc-
cessfully depicted the intended strategies [61,62].

Measurement Validation

To determine the suitability of our data for further analysis,
we ran the Kaiser-Meyer-Olkin (KMO) sampling adequa-
cies test and the Bartlett Test of Sphericity. The KMO was
0.95, well above the recommended value of 0.6. The Bart-
lett Test of Sphericity was statistically significant (y* (780)
=28412.672, p < 0.0001). These results show that our data
were suitable for further analysis [39, 45].

We report here the common set of indices for model validi-
ty and reliability in PLS-SEM. The required criteria for the
PLS-SEM validity and reliability were satisfied. Indicator
reliability can be assumed because Cronbach’s o and the
composite reliability that analyze the strength of each indi-
cator are all higher than their threshold value of 0.7 [12].
We checked the data for both convergent and discriminate
validity. All constructs have an AVE (which represents the
average variance extracted by the variables from its indica-
tor items) above the recommended threshold of 0.5 [12].
The heterotrait-monotrait ratio of correlations (HTMT) [28]
were all below the recommended limit of 0.9.

In the next subsection, we present the results showing the
relationship between the gamification user types and the 10
persuasive strategies.

The Structural Model

The structural models show the relations between the gami-
fication user types and the persuasiveness of individual
strategies (see Figure 2). The latent variables used in the
model were the participant’s scores for each Hexad user
types and the perceived persuasiveness of each strategy. To
measure the strength of the relationships between the varia-
bles in the structural models, we calculated the path coeffi-
cient (f), and the significance of the path coefficient (p)
[27], which are the established criteria. Path coefficients
measure the influence of one variable on another. The indi-
vidual path coefficients () and their corresponding level of
significance (p) obtained from our models are summarized
in Table 2.

Persuasive
Strategies

Figure 2. PLS-SEM model structure.

Factors PLA | PHI | DIS | FRE | SOC | ACH
Goal-set_ting and i 21 .15 21 20 -
Suggestion

Competition .26 - .11 -| .25 -
Comparison 14 - - - | .28 -
Cooperation 13 - - -1 .29 -
Customization - - .14 - 31 -
Reward A5 - - -1 .33 -
Punishment 11 - =12 - .32 -
Personalization - -1-15| .13 17 -
Simulation -| .18 | -.15 17 -
Self-monitorin, -
and Feedback ¢ i S| 14 | P

PLA = Player, PHI = Philanthropist, DIS = Disruptor, SOC
= Socialiser, FRE = Free Spirit, ACH = Achiever

Table 2. Standardized path coefficients and significance of the
relationships. Bolded coefficients are p<.001, non-bolded are
p<.05, and ‘-’ represents non-significant coefficients.

Relationships Between Gamification User Types and
Persuasive Strategies

The results from the structural model show that partici-
pants’ user type as identified by the Hexad scale influences
the persuasiveness of individual strategies (see Table 2). In
this section, we discuss and compare the persuasiveness of
the strategies for people having different user types.

Goal-setting and Suggestion

The goal-setting and suggestion strategy is derived from
the goal-setting theory [48,49], which posits that setting
behaviour goals and receiving suggestions on how to
achieve the goals promotes behaviour performance. Our
results show that goal setting is only a significant motivator
for people high in socialiser tendencies’ (B= .20, p<.001). It
is possible that socialisers perceived the suggestions as a
form of assistance, which has been previously shown to be
valued by socialisers [75,77]. Some of the reasons for so-
cialisers’ high preference for goal setting and suggestion as
highlighted in the qualitative comments to justify their rat-
ings include that it provides opportunity for self-
understanding and self-motivation; makes people focused,
committed to their goal, responsible, and conscious (of
their behaviour), as shown in the following comments:

“Setting goals and working toward them to achieve them is
self-motivating for me and provides opportunity for self-
understanding” [P41 1. “This would make me more
aware of how much I was drinking. In this sense, it would
make me more responsible for my drinking” [P19]. “..1

" In the 7-point Likert Hexad scale, a participant is categorized as
high in a particular user type if they score 4.5 and above, while 2.5
and below are classified as low.

2 Quotes from participants are included verbatim throughout the
paper, including spelling and grammatical mistakes.




like this the best so far, suggestive, but the user is still in
control” [P255].

On the other hand, goal-setting and suggestion could demo-
tivate behaviour for people high in disruptor tendencies (5=
-.15, p<.001) and would have no significant effect on peo-
ple with high achiever, philanthropist, player, and free spirit
tendencies. The low preference from disruptors can be ex-
plained by the fact that they enjoy pushing boundaries [77],
which is more difficult if one has pre-established goals.
Additional reasons for this low preference for goal setting
and suggestion include its tendency to be boring, not incen-
tivizing, intrusive, and potentially backfiring:

“Seems very boring without incentives” [P24]. “Since the
system tracks how I am doing in relation to my goal, I could
set my goal high which would allow me to drink more al-
cohol” [P181]. “It doesn't really give any incentive, so
there is no genuine motivation for change” [P347].

These comments suggest that goal-setting would need com-
plementary strategies such as rewards (badges, points) to
incentivize users and motivate some people.

Competition

Competition builds on the assumption that individuals will
be motivated to perform the desired behaviours if they are
allowed to compete with others [22]. Our results show that
competition would motivate behaviours for people with
high player, socialiser, and disruptor tendencies: (= .26,
p<.001) (= .25, p<.001) and (f= .11, p<.05), respectively.
This is in line with prior research [77]. Some reasons given
to justify the preference for competition from players, so-
cialisers, and disruptors include that it reinforces and en-
courages behaviours;, makes behaviour fun and appear
easier to do; and makes people committed and focused:

“The kind of positive reinforcement it gives through com-
petition with other would certainly influence me to recon-
sider my drinking habits” [P112]. “Competition makes me
committed and focused on my goal” [P352]. “Behaviour
change seems easier when you 're in a competition” [P501].
“A little healthy competition will inspire the user to con-
tinue making healthy choices” [P274). “The competition
aspect of this application is highly useful. It is very en-
couraging and would help me to change my intake drasti-
cally” [P42].

Competition is not a significant motivator for people high
in achiever, free spirit, and philanthropist tendencies. Some
reasons to justify their low preference for competition in-
clude its perception as having the potential to reduce self-
esteem, cause anxiety and depression, encourage body
shaming, demotivate and trivialize the benefit of behaviour.
This is to be expected because achievers, free spirits, and
philanthropists user types tend to focus on their own ad-
vancement within the system or in helping others, rather
than on comparing their performance with others [77].

“...it would also make me feel like a failure and likely in-
crease my depression and low self-esteem” [P119]. “I'm

not sure direct competition is a good idea. It makes winners
and losers and being labeled a loser generally doesn't lead
to better behaviour” [P276]. “...it may demotivate a person
who can never win to quit trying” [P533]. “Would increase
anxiety and negative feelings that cause me to drink, know-
ing I have pressure to succeed in the contest” [P429].

Personalization and Customization

Personalization and customization are two distinct per-
suasive strategies, however, we discuss them together be-
cause they both aim to achieve the same objective of tailor-
ing systems, although with different approaches [62]. In
customization, system tailoring is done by the user, while
personalization is mostly system-controlled [61]. Previous
research has suggested that allowing users to do the tailor-
ing themselves increases the system’s effectiveness because
it gives users a strong sense of autonomy and control
[61,62,73]. Our results show that these two strategies are
perceived differently by our participants. Customization
would motivate behaviour for people higher in socialiser
and disruptor tendencies (5= .31, p<.001) and (f= .14,
p<.05), while it is not significant for achievers, philanthro-
pists, free spirits, and players. Some reasons for the high
preference from socialisers and disruptors include the fact
that it gives users a sense of control, choice, and personal
touch; it increases system appeal, relevance, ease of use;
and it makes the system engaging and personable, which
can particularly satisfy the disruptors’ need to be in control
and to modify the system to their needs and desires [77].

“It makes it more personal” [P15]. “It is good to be able to
customize to my own personal preferences and ensures the
system is relevant to me” [P125]. “Customization enables
me use the application more easily. The easier the applica-
tion is to use the easier it becomes to track my daily alcohol
intake and stay motivated’ [P467]. “I think it is great to
have more control over your health systems” [P74]. “It
would make it feel more like "mine" [P2] “By allowing
customization, the system draws one in and makes it more
likely the person will be 'engaged’ in the task” [P90].

On the other hand, personalization is a significant motivator
for people high in socialiser and free spirit tendencies (=
.17, p<.001) and (f= .13, p<.05), respectively. Some rea-
sons for this high preference for personalization from so-
cialisers and free spirits include its potential to increase
system’s usefulness, relevance, credibility, and the user’s
confidence and trust in the system:

“Personalized feedback makes the information more rele-
vant and memorable” [P52]. “I love the personalization
idea! It draws the user in making them feel it's just for
them, thereby making it more likely the user will follow the
guidelines” [P200]. “Because it’s personalized, it’s better,
unique, valuable, and more useful to each individual per-
son using it” [P112]. “I would be a lot more confident in
the app and motivated if [ knew it was personalized to
me...” [P15]. “I would feel that this is based on good scien-
tific data, and trust its recommendations” [P34].



Personalization would demotivate behaviour for people
high in disruptor tendencies (= -.15, p<.05) and would do
nothing for achievers, philanthropists, and players. This is
understandable, considering that disruptors are motivated
by having power to influence the system [77], and a system
that automatically personalizes the content could decrease
their sense of power.

Reward

Reward is commonly used because of its ability to incen-
tivize users. In line with the common believe, reward is one
the strategies that is not negatively associated with any of
the user types. As shown in Table 2, reward is perceived as
significantly positive by people high in socialiser and player
tendencies: (= .33, p<.001) and (= .15, p<.001), respec-
tively, which aligns with prior research [75,77]. Some rea-
sons given for this high preference for reward from social-
isers and players include that it makes behaviour fun; rein-
forces behaviour; boosts user’s confidence; engages, incen-
tivizes, and gives people something to look forward to:

“Rewards boost confidence and also motivates me” [P59].
“[ think the reward program is a great way to hold the at-
tention of most people as long as the system regularly has
new rewards for the users” [P419]. “...getting rewards in
the game for meeting my goal makes me try hard” [P9].
“The system is a fun way to help one not to drink too much
and to earn points” [P214]. “A reward system is an addi-
tional motivator to help the user reach their goals and get
invested in the app” [P67T].

Reward is not a significant motivator for people high in
achiever, philanthropist, free spirit, and disruptor tenden-
cies. Some reasons for the low preference for reward in-
clude its tendency to misrepresent and trivialize the benefit
of behaviour and be perceived as childish:

“Olffered rewards are easily mistaken to be the benefits of
health behaviour for individual users, it may be misinter-
preted” [P126]. “It makes me feel like a 5-year old” [P19].
“Rewarding good behaviour can be effective, but I would
need to know what the points represent or if they are re-
deemable for anything” [P505].

The last comment suggests that the effectiveness of rewards
for certain people may be dependent on what the rewards
can be used for (i.e., the tangible value of the reward
[64,65]). This low preference for rewards from achievers,
philanthropists, free spirits, and disruptors might also be
explained by the fact that these user types usually prefer to
be intrinsically motivated to interact with a system rather
than extrinsically [77]. Therefore, offering external rewards
might lead them to feel that their intrinsic motivation to
adopt the healthier behaviour is being undervalued.

Punishment

In line with reinforcement theory [71], some persuasive
gameful systems use punishment to discourage undesired
behaviour and motivate desired behaviours. It has been ar-
gued that punishment may not be as effective for promoting

behaviour change as reward [13,61]. However, our results
show that similar to reward, punishment would motivate
behaviour for people high in socialiser and player tenden-
cies: (f= .32, p<.001) and (f= .11, p<.05). Some reasons
given to justify this high preference for punishment from
socialisers and players include the potential of punishment
to reinforce behaviour and make it fun; incentive users;
make them work hard; and keep them at alert and focused:

“Small punishments could reinforce the idea that I need to
drink less and improve my health” [P522)]. “Having some-
thing to lose would give me an extra kick and influence me
to achieve the goal” [P212]. “Getting and losing points
would motivate me to try hard and lower my drinking”
[P121]. “Penalty will make me stay alert and focused of my
goals” [P100].

Punishment is not a significant motivator for achievers,
philanthropists, and free spirits and could demotivate be-
haviour performance for people high in disruptor tendencies
(= -.12, p<.05). This lack of preference from disruptor
stems from them usually seeking to push boundaries with-
out fear of serious consequences [77], which would be im-
possible if they were expecting a punishment for lack of
compliance. Some explanations for the low preference for
punishment include its tendency to frustrate, discourage,
and make some people feel bad:

“[ feel like punishment is the wrong strategy. People often
drink too much because they're prone to depression or feel
like failures in various areas of their life. A system that re-
inforces that seems counterproductive” [P106]. “The mo-
ment I get punished for something, I would stop using the
application” [P195]. “I think the punishment would make
me feel worse about myself and not encourage me to do
better next time” [P43].

Social comparison

Social comparison provides mechanisms that allow users
to view and compare their performance with that of their
peers. However, there is no winning or losing involved,
differentiating it from competition [61]. Our results show
that social comparison would motivate behaviour change
for people high in socialiser and player tendencies (= .28,
p<.001) and (= .14, p<.05), respectively. This is in line
with prior research [77]. Some reasons for this high prefer-
ence from socialisers and players include that social com-
parison provides an indirect support network and role mod-
els, help build confidence, and stay accountable.

“It creates some indirect support network but it's not a
competition; you would never feel alone in the process.”
[P189]. “It would provide a type of support group so I can
compare my goal with others and see how they are doing. 1
am likely to try harder when I see that my friends are
achieving their goals” [P1]. “I wouldn’t want to be a bad
example and role model for my peers, so will definitely
make me work harder” [P159]. “It could help build confi-
dence by connecting with others that’re also struggling to
overcome the same issue” [P117].



Social comparison is not a significant motivator for people
high in achiever, philanthropist, free spirit, and disruptor
tendencies. Similar to competition, this can be explained
because these user types describe people who enjoy pro-
gressing by themselves instead of comparing their perfor-
mance with others. Some reasons for this low preference for
social comparison include its tendency to be intrusive,
breach privacy, backfire; make people feel guilty, ashamed,
and inferior.

“I don't like having my drinking habits compared to others.
It just makes me feel inferior” [P227]. “WOW, that’s a
breach of privacy, will never use i’ [P501]. “It seems in-
trusive” [P11]. “This might back fire, promote more drink-

ing if everyone drinks more” [P99). “I'd feel embarrassed if

I didn't do as well as my friends” [PA67]. “The system of-
fers a benchmark that may be skewed if other users are
also struggling with their goals” [P389]. “Runs a high risk
of causing self-shame and guilt, which can increase prob-
lem drinking behaviours” [P12].

Cooperation

A system can motivate by providing users opportunities to
work with others cooperatively [56]. Our results show that
cooperation would motivate behaviour change for people
high in socialiser and player tendencies: (f= .29, p<.001)
and (= .13, p<.05), respectively. Some reasons for this
high preference from socialisers and players include that
cooperation provides opportunity for people to partner,
support one another, lean on and encourage each other,
stay accountable, responsible, and feel not alone:

“I would enjoy partnering with and helping someone else
meet their goals” [P368]. “...Having another person to lean
on and help could help yourself as well” [P475]. “Working
with friends towards a goal would give you a support sys-
tem” [P507]. “Working together make someone feel less
lonely in the journey of behaviour change” [P261]. “I like
that it makes me accountable to other people. I wouldn’t
want to let them down” [P96].

Cooperation is not a significant motivator for people high in
achiever, philanthropist, free spirit, and disruptor tenden-
cies. Once more, this can be explained by the preference of
people that score high in these user types for progressing on
their own rather than by comparing their progress with oth-
ers (even if the comparison is not explicitly encouraged by
the system) [77]. The main negative comment against co-
operation is its tendency to cause shame and guilt, unneces-
sary pressure, anxiety, frustration, and is not privacy pre-
serving.

“I would not want to be pressured by my friends to control
my drinking to earn bonus points” [228]. “I think being
unfairly matched in a team effort is discouraging and frus-
trating” [P256]. “Cooperation and team work doesn't help
for an individual based problem” [P18]. “...providing
strong feelings of guilt and shame, probably driving me
into a downward spiral” [P199].

Self-monitoring

Our results show that self-monitoring and feedback is
significantly associated with people who are high in social-
iser tendencies (= .19, p<.001). Some reasons for this
preference include its tendency to reveal problem behav-
iours, show progress, create awareness, offer useful feed-
back, foster reflection and make users accountable:

“l used to be an alcoholic but I've been sober for 9 months.
Something like this would have made me feel a sense of
progress and achievement, rather than just a timeline (i.e.,
"x" amount of months)” [294]. “Being able to log progress
would help greatly with accountability and self-
evaluations” [P542]. “Personal competition is somewhat
sufficient and better than interpersonal competition when it
comes to healthy living” [P78). “Looking back on your his-
tory might be very revealing and eye opening to some peo-
ple” [PAST]. “This system would help me be aware of my
consumption and reflect on it...” [P359]. “The system
would be able to provide me useful information that would
inform my future drinking decisions” [P469].

Self-monitoring and feedback would demotivate behaviour
for people high in disruptor tendencies (= -.14, p<.05).
This can be explained by the disruptors’ tendency to act
more out of creativity and freedom, rather than following a
strictly monitored path.

Simulation

“An application can motivate people to change their behav-
iour by providing a way for them to observe the cause and
effect linkage of their behaviours” [61]. In line with this
proposition, our results show that simulation is a signifi-
cant motivator for people high in philanthropist and social-
iser tendencies: (5= .18, p<.001) and (= .17, p<.001). This
is understandable considering that philanthropists are moti-
vated by the achievement of meaningful goals, and simula-
tion can help them realize the implications and consequenc-
es of their efforts. Some other reasons for this preference
for simulation from philanthropists and socialisers include
that it offers practical advice; real and concrete infor-
mation; raises awareness, provoke deep reflection; and
allow users to visualize possible behavioural outcomes:

“[ think that using the application makes the behaviour real
and concrete for me. Hence, the consequences and benefits
become real as well and motivating” [P188]. “Learning
about the negative effects of dangerous behaviour regard-
ing alcohol could really allow for effective reflection on
past less-than positive alcohol consumption” [P362]. “This
gives practical advice” [P42]].

Simulation is not a significant motivator for people high in
achiever, free spirit, and player tendencies and it would
demotivate behaviour for disruptors (= -.15, p<.001). This
is probably because people high in these user types tend to
focus more on the immediate motivation for doing some-
thing (achievement, creativity, or rewards) [77] rather than
the long-term meaning of their actions.



Summary of Hexad Gamification User Types and Per-
suasive Strategies

In summary, socialiser and player emerged as the user types
that are most motivated by the persuasive strategies overall.
Socialiser is positively associated with all the strategies,
while player is positively associated with five (out of the
ten strategies) and negatively associated with none. Achiev-
er and disruptor emerged as the least responsive user types.
Disruptor is negatively associated with most of the strate-
gies, while achiever shows no significant relation with any
of the strategies.

DISCUSSION

In this section, we discuss how our findings can be used in
designing persuasive gameful systems to appeal to both a
broader audience and to be tailored to a particular user
group based on their user type.

Designing to Appeal to a Broad Audience

Competition emerged as the most persuasive of all the strat-
egies from our results. It appeals to three of the user types
(player, socialiser, and disruptor) and does not negatively
influence any user types. Therefore, to appeal to a broad
audience, persuasive gameful systems designers should
provide a mechanism that allow users to compete to per-
form the desired behaviour. Game mechanics such as
leaderboard, status, envy, and countdown’ could be used to
show player’s performance relative to others; allowing
them to compete to motivate them to work harder and per-
form better than others in line with the competition.

Our results also show that cooperation is perceived as posi-
tive by players and socialisers and does not impact nega-
tively on any user type. Therefore, we recommend that to
appeal to a broad user population, persuasive gameful
systems designers should implement mechanisms to al-
low users to work together (collaborate) to motivate
desired behaviour performance. This suggest that coop-
erative internet-based play for health (i.e., social games)
would appeal to a board population [62]. Thus, mechanics
such as communal discovery, social fabric of games, viral
game mechanics, and companion gaming could be used to
create a sense of community and make the players work
together to achieve the desired health behaviour.

Similarly, our results show that social comparison is per-
ceived as positive by socialiser and player and does not
impact on any of the user types negatively. Therefore, to
appeal to a broad audience, persuasive gameful systems
should be designed to allow users to view and compare
their performance with that of others. Game mechanics
such as leaderboard, status, envy, and countdown could be
used to show players how they are doing relative to others.
This mechanics do not have to involve winning or losing
(overt competition) to be effective.

? For detailed definitions of the game elements and the mapping of
the persuasive strategies to some common game mechanics, see
Orji et al. [62].

Our results also show that reward is perceived as positive
by player and socialiser and is not negatively associated
with any user type. Therefore, to appeal to a broad audi-
ence, we recommend that persuasive gameful systems
should employ mechanisms that reward users to moti-
vate them to perform the desired behaviours. Game me-
chanics that suggest some kind of incentive such as bonus-
es, points, free lunch, virtual items, reward schedules, lot-
tery, physical goods can be applied to operationalize reward
and motivate desired health behaviour performance.

Our qualitative comments reveal that one common weak-
ness of the social influence strategies — competition, social
comparison, and cooperation — is their tendency to promote
body shaming and interfere with an individual’s privacy.
Therefore, we recommend that care should be taken
when applying these strategies to preserve user’s priva-
cy and reduce the tendency of application-induced body
shaming. Designers could anonymize behaviour data or
present performance data as a percentage of an individual
goal. This would be a good privacy-preserving and shame-
reducing alternative to displaying actual behaviour data.
Another common weakness of these strategies is that their
effectiveness could be dependent on the social circle. For
example, a social comparison circle consisting of heavy
drinkers could backfire by encouraging one to drink more
because his/her benchmark are heavy drinkers. Therefore,
designers should apply some caution when employing
the social influence strategies in designs to reduce the
likelihood of downward and negative social influence.
Designers can pre-screen users to understand how to dis-
tribute them across groups to ensure effective social circle
for comparison, competition, and cooperation. Designers
can also include mechanisms that allow for both within-
group and between group social influence [61].

Designing for People with a Specific User Type
Designing for a broad audience is a common practice; how-
ever, research has advocated that persuasive experiences
should be tailored to increases their efficacy [42,57,59].
Our results reveal opportunities to personalize persuasive
gameful design by tailoring the strategies to the user types.

For example, our results show that simulation is the only
strategy that is perceived as significantly positive by people
with high philanthropist tendencies, possibly because it
helps them understand the long-term meaning of their ef-
forts. Hence, they are more likely to be motivated by a sys-
tem employing this strategy. Therefore, we suggest that
when designing to specifically appeal to people who are
high in philanthropist tendencies, persuasive gameful
systems should be designed to show the choice-and-
consequences linkage and projected outcomes of an in-
dividual’s health behaviour. Game elements such as
achievements, epic meaning, behaviour momentum, blissful
productivity, and urgent optimism that structure play and
give players an idea of how their behaviour will impact
their lives could be used to create a simulated experience of
the real-world behaviour within the context of play [61].



For people with high free spirit tendencies, our results show
that personalization is the only strategy that significantly
appeals to them. Therefore, we suggest that when design-
ing to specifically appeal to people who are high in free
spirit tendencies, designers should tailor the system con-
tents and functionalities using system-controlled tailor-
ing. Game mechanics such as cascading information theo-
ry, epic meaning, and privacy could be used to create a
sense of personalized contents and personal relevance to
motivate free spirit to perform the desired health behaviour.

Regarding disruptors, who are motivated by change and
control [77], our results show that they are persuaded by
customization and competition only. This is understandable
considering that customization allows the user the flexibil-
ity to change and alter the system to suite their preference,
while competition challenges them to push boundaries and
subdue others in line with their inherent characteristics.
Therefore, persuasive gameful systems tailored for dis-
ruptors can effectively employ mechanisms that suggest
customization and competition. For example, the game
mechanics discovery, shell games, and epic meaning could
work well because they can be used to create an illusion of
choice and control, which customization provides.

Our findings show that people high in achiever tendencies
are less likely to be motivated to adopt healthy behaviours
using any of the ten strategies studied. This is surprising;
however, a possible explanation is that the most commonly
employed persuasive strategies or their operationalization
are not suitable for achievers. Therefore, persuasive game-
ful systems designers should explore achiever-oriented
persuasive strategies. Another possible explanation is that
persuasion may not work for everyone, there is a limit to
what and who can be persuaded using the strategies [61].
Therefore, for achievers, persuasion may not be an effec-
tive approach for motivating behaviour change.

Finally, our findings reveal that socialiser, disruptor, and
players are the three Hexad user types that predict most of
the variability in the effectiveness of persuasive strategies.
Socialiser and player are significantly and positively asso-
ciated with most strategies, while disruptor is negatively
associated with most strategies. Therefore, to achieve user
type-driven tailoring, it is necessary to at least differen-
tiate participants based on these three user types.

There are many ways our results can be used to tailor per-
suasive gameful systems. We have included only a few
examples here to demonstrate that. Table 2 details the rela-
tions between the strategies and user types which could
guide design choices for tailoring persuasive gameful sys-
tems. To identify an individual’s user type for personaliza-
tion, designers should follow the guideline specified in the
Hexad framework [77]. Then, our results in Table 2 and the
suggested guidelines can be used in deciding on the appro-
priate persuasive strategy and corresponding game mechan-
ics to operationalize them in persuasive gameful systems to
motivate desirable health behaviour.

LIMITATIONS

First, we used the self-reported persuasiveness of the strate-
gies implemented in storyboards; the actual persuasiveness
of the strategies may differ when implemented in a real
application. Thus, we plan to evaluate the persuasiveness of
the strategies in actual persuasive gameful systems. How-
ever, research has shown that players’ responses to real
games relates to their response to storyboard implementa-
tion [58]. Secondly, the persuasive strategies can be opera-
tionalized in designs; however, while our storyboards re-
flected the most common implementations from the litera-
ture, we were not able to explore different ways of imple-
menting each strategy. Again, culture and personal attitude
towards drinking may play an important role on persuasion
and our study did not explore that. Finally, we conducted
this study in the context of unhealthy alcohol behaviour
change and we can claim applicability in other health be-
haviour domains due to the high-level nature of the story-
board depicting the strategies; however, we acknowledge
that our results may not generalize and therefore should be
applied with caution in other behaviour domains.

CONCLUSION AND FUTURE WORK

The current study investigated the relations between gami-
fication user types and persuasive strategies for the first
time in the literature. This paper makes an initial contribu-
tion to understanding how to tailor persuasive gameful sys-
tems to increase their efficacy based on how the user’s re-
sponsiveness to persuasive strategies is determined by their
user type. As a secondary objective, we provide qualitative
insights based on users’ comments to explain why distinct
strategies may motivate behaviours for people belonging to
a particular user type and demotivate others. Through our
study, we uncovered the shortcomings of the untailored
approach and presented design opportunities for designing
persuasive gameful systems that appeal both to a broad au-
dience and for tailoring to a particular user type. Our find-
ings indicate that socialiser, disruptor, and player are the
three gamification user types that predict most of the varia-
bility in the effectiveness of persuasive strategies and thus,
must be taken into account to achieve user-type-driven tai-
loring. Our findings could guide designers in making in-
formed choices on the strategies to employ and those to
avoid when designing persuasive tailored gameful systems.

In the future, we plan to apply the guidelines in designing
and evaluating the effectiveness of actual tailored persua-
sive gameful systems and to validate our findings across
other health behaviour domains (e.g., discouraging drug
use, risky sexual behaviour, and smoking) to investigate
possible variability in the persuasiveness of the strategies.
We hope to explore the role of culture and personal attitude
towards drinking on the persuasiveness of the strategies.
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