User Modeling and User-Adapted Interaction (2021) 31:907-940
https://doi.org/10.1007/s11257-021-09300-z

™

Check for
updates

The relationship between user types and gamification
designs

Ana Claudia Guimaraes Santos' ® - Wilk Oliveira' @ - Juho Hamari?
Luiz Rodrigues'® - Armando M. Toda'® . Paula T. Palomino'® - Seiji Isotani’

Received: 27 August 2020 / Accepted in revised form: 17 July 2021 / Published online: 5 August 2021
© The Author(s) 2021

Abstract

Gamification has been discussed as a standout approach to improve user experi-
ence, with different studies showing that users can have different preferences over
game elements according to their user types. However, relatively less is known how
different kinds of users may react to different types of gamification. Therefore, in
this study (N = 331) we investigate how user orientation (Achiever, Disruptor, Free
Spirit, Philanthropist, Player, and Socializer) is associated with the preference for
and perceived sense of accomplishment from different gamification designs. Beyond
singular associations between the user orientation and the gamification designs, the
findings indicate no comprehensive and consistent patterns of associations. From
the six user orientations, five presented significant associations: Socializer orienta-
tion was positively associated with Social, Fictional, and Personal designs, while
negatively associated with Performance design; Player orientation was positively
associated with Social (Accomplishment), Personal, and Ecological designs, while
negatively associated with the Social design (Preference); Disruptor orientation was
positively associated with Social design; Achiever orientation was positively associ-
ated with Performance and Social designs; and Free Spirit orientation was nega-
tively associated with Social design. Based on the results, we provide recommenda-
tions on how to personalize gamified systems and set further research trajectories on
personalized gamification.
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1 Introduction

Gamification has been widely used in recent years to increase users’ motivation
in different areas, such as health (Johnson et al. 2016), virtual reality (Hassan
et al. 2020), and education (Barata et al. 2013; Turan et al. 2016; Araya et al.
2019). According to Koivisto and Hamari (2019), the education/learning context
is the most common in studies about gamification, and most have reported posi-
tive results. One goal of the use of gamification in education is to lead students to
desired psychological outcomes (e.g., engagement, motivation, fun, or autonomy
(Majuri et al. 2018)); however, some studies have also reported that gamification
can have negative effects on students’ behavior (Hanus and Fox 2015; Toda et al.
2017; Bai et al. 2020).

One of the main hypotheses for these negative effects is that people have differ-
ent player types (i.e., different characteristics and preferences over game elements
(Nacke et al. 2014)), which leads to different perceptions regarding the gamifica-
tion design (Lavoué et al. 2018; Hallifax et al. 2019b; Oliveira et al. 2020), that
can positively or negatively be affected by some of the game’s elements (Oliveira
and Bittencourt 2019b). At the same time, most of the gamified systems are
developed in a way called “one size fits all”, which means that the users’ prefer-
ences are ignored and normally the designers create a universal gamified environ-
ment to suit all users (Tondello et al. 2017b; Oliveira et al. 2018), thus possibly
negatively affecting their experience (Tondello et al. 2017b; Lavoué et al. 2018;
Rodrigues et al. 2019).

Although in the past few years researchers have conducted some studies about
personalized gamification (Hallifax et al. 2019a; Klock et al. 2020; Rodrigues
et al. 2020), they have not reached a consensus about which game elements would
be the most suitable for each player/user type, have used a small number of game
elements, or have analyzed the relation of user types and game elements individu-
ally (Hallifax et al. 2019b; Klock et al. 2020). The relation of user types and sets
of game elements demonstrated in the study conducted by Tondello et al. (2016)
showed that the user types could be related with sets of game elements, rather
than individual game elements. When we consider the way that the game ele-
ments are selected, most of the studies about personalized gamification select the
game elements deliberately or by using literature reviews, which can bring some
limitations (e.g., the use and random naming of game elements that are corre-
lated, or the exclusion of a game element that would be suitable for the context)
(Klock et al. 2020; Rodrigues et al. 2020). Thus, one gap in the personalized
gamification of gamified systems is studies about the preference for gamification
designs (sets of game elements grouped according to their characteristics or pur-
pose) for each user type and if they are positively affected by these gamification
designs.

We tackled this challenge through a study with 331 participants, where we
(1) identified their user types, (2) analyzed their preferences regarding different
gamification designs (represented in storyboards), (3) measured the participants’
preference and perceived sense of accomplishment in each gamification design,
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and (4) analyzed the participants’ preference and perceived sense of accomplish-
ment according to their user orientations, thus advancing toward answering the
question: How are user types associated with preference and perceived sense
of accomplishment in different gamification designs? Our results allow us to
move toward evidence-based gamification design, generating new insights for
gamification designers to create more effective gamified systems according to
the users’ preferences and experiences. We also provided a series of validated
storyboards to represent the design concept of personalized gamified educational
system.

This article is structured as follows: In Sect. 2, we present the study background,
including an overview of player/user typologies, the gamification taxonomy used
to select game elements, the gameful experience and why we measured one of its
dimensions, and the main related work. Following on, we describe in Sect. 3 how
the study was conducted, the construction and validation of the storyboards to rep-
resent the gamification designs, the survey’s construction and application, and the
main characteristics of the participants. In Sect. 4, we present and discuss the data
collected and our statistical results. We also present the limitations of our study, as
well as recommendations for future studies. Finally, in Sect. 5 we present the final
remarks of our study.

2 Background

This section presents our study background (i.e., player/user types, gamification tax-
onomies, and gameful experience), as well as the main related works.

2.1 Player/user types

Throughout the years, researchers have worked on how certain characteristics may
affect the user’s engagement while using a gamified system (Ferro et al. 2013) and
how people can be grouped into player types (Yee 2006; Nacke et al. 2011). One of
the first player type models was presented by Bartle (1996), which proposed a clas-
sification of four player types: (1) Achiever; (2) Explorer; (3) Killer; and (4) Social-
izer. Based on Bartle’s player types, Yee (2006) proposed an empirical model of
player motivations, based on data collected from 3000 Massive Multiplayer Online
Role Playing Games (MMORPGS). In his analysis, Yee revealed ten motivation
sub-components (Advancement, Mechanics, Competition, Socializing, Relation-
ship, Teamwork, Discovery, Role-Playing, Customization, and Escapism), which he
grouped into three overarching components (Achievement, Immersion and Social).

Another player type model that has been used in researches is the BrainHex
Model (Nacke et al. 2011), which was based on neurobiological findings and has
seven player types: (1) Seeker; (2) Survivor; (3) Daredevil; (4) Mastermind; (5)
Conqueror; (6) Socializer; and (7) Achiever. According to Nacke et al. (2011), each
player type from the BrainHex model should be understood not as a psychometric
type, but rather as an archetype that typifies a particular player experience.
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To create a model designed specifically for gamification, Marczewski (2015) pro-
posed the Gamification User Types Hexad, with six user types motivated by intrinsic
or extrinsic motivational factors. The user type division in intrinsic and extrinsic
motivation is based on the self-determination theory (SDT) that says that people
are intrinsically motivated when the activity supports three basic human psycho-
logical needs (competence, autonomy and relatedness), or extrinsically motivated
when the reason for doing something is not an interest in the activity itself (Deci
and Ryan 1985). According to Diamond et al. (2015) and Tondello et al. (2016), the
user types motivated by intrinsic motivations are the (1) Socializers; (2) Free Spirits;
(3) Achievers; and (4) Philanthropists, while (5) Players are motivated by extrinsic
motivations. The (6) Disruptors are not a user type derived from SDT, but from the
observation of user behavior within online systems (Tondello et al. 2019).

The Hexad has been chosen for our study since it is considered the most appro-
priate user typology for tailoring gamification (Hallifax et al. 2019b), it does not
classify the user in one specific user type (users are classified in more than one user
type, with a principal tendency followed by others in some degree (Tondello et al.
2016)), and the model is empirically validated (Tondello et al. 2019), was created
especially for gamification (Marczewski 2015), and has been successfully used in
other recent studies (Orji et al. 2018; Lopez and Tucker 2019; Mora et al. 2019; Hal-
lifax et al. 2020).

2.2 Gamification taxonomy

Even though there are several gamification frameworks (Azouz and Lefdaoui 2018),
only a few of them are developed for the educational context (Toda et al. 2019). To
help designers, teachers and instructors select and understand how game elements
can be used in the educational context; Toda et al. (2019) created a gamification
taxonomy composed of twenty-one game elements that could be used in gamified
educational environments, organizing them in five dimensions. The Performance/
Measurement dimension is related to the environment response and has the ele-
ments Point, Progression, Level, Stats, and Acknowledgement. The Ecological
dimension is related to the environment that the gamification is implemented in, and
is formed by the elements Chance, Imposed Choice, Economy, Rarity, and Time
Pressure. The Social dimension is related to the interactions between the learn-
ers presented in the environment and has the elements Competition, Cooperation,
Reputation, and Social Pressure. The Personal dimension is related to the learner
that is using the environment and has the elements Sensation, Objective, Puzzle,
Novelty, and Renovation. Finally, the Fictional dimension is the mixed dimension
that is related to the user and the environment and has the elements Narrative and
Storytelling.

As far as we know, this taxonomy is the only one that has been developed and
validated for the educational context, explaining a considerable number of game ele-
ments, and grouped them into dimensions. Considering that the deliberate selection
of game elements can lead to the use of different game elements with the same goal
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(Rodrigues et al. 2020), we decided to use Toda’s taxonomy to select the game ele-
ments for the storyboards’ design for this study.

2.3 Gameful experience

The success of gamification depends of the gameful experience! the service creates
in the user (Eppmann et al. 2018). Also, new generations seem to be more suscepti-
ble to having gameful experiences (Hogberg et al. 2019), showing that its measure-
ment can be an important part of the future design of gamified environments.

Hogberg et al. (2019) presented a validated instrument for measuring the game-
ful experience users can have while using a system or a service. They also identi-
fied seven dimensions that describe the gameful experience: Accomplishment, Chal-
lenge, Competition, Guided, Immersion, Playfulness, and Social experiences. The
instrument is formed of 56 questions and can be used for adaptive gamification and
user-modeling research in gamification contexts.

The accomplishment dimension is defined as experiencing the demand for suc-
cessful performance, goal achievement and progress (Hogberg et al. 2019). Users
can be motivated to complete a goal or task for the pleasure of feeling accomplished,
as there is a specific type of intrinsic motivation that leans toward accomplishment
(Vallerand et al. 1992; Barkoukis et al. 2008). In our study, we focused on the meas-
urement of this dimension because it can reflect the users’ engagement and can be
considered as a long-term experience that extends beyond the use of the service,
which can be essential to achieving the goal of gamification (Hogberg et al. 2019).

2.4 Related work

Different studies have been conducted to relate users with game elements consid-
ering gamification in general, and also in specific domains (Koivisto and Hamari
2019). Moreover, the personalization of gamification has been the object of some lit-
erature reviews conducted over recent years (Hallifax et al. 2019a; Klock et al. 2020;
Rodrigues et al. 2020). We used these literature reviews to conduct a snowballing
review to find studies that have looked at how player/user typologies can be related
to game elements in the educational context. In this section, we briefly discuss some
of these recent studies.

Using the BrainHex typology, Monterrat et al. (2017) proposed a model and an
adaptation process to gamify learning environments to increase learners’ motiva-
tion. They tested the adaptation process with 59 middle school students, where they
showed that different player types have different preferences and perceptions for
game elements. They also showed that increasing the game elements in an environ-
ment also increases the perceived complexity of the environment for the students.

! In this study, we used the definition proposed by Landers et al. (2019): “A psychological state where
the user perceives non-trivial achievable goals created externally, is motivated to pursue them under an
arbitrary set of behavioral rules, and evaluates that motivation as voluntary”.
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Lavoué et al. (2018) conducted an experiment with 266 participants, and according
to their player types, they adapted the gamification features that were displayed in
the interface of an online learning environment. Their results showed that the partic-
ipants with the adapted features and counter-adapted features had similar values in
their enjoyment, although the adapted features improved the participation of learn-
ers who used the environment for more time, and reduced the learners’ level of amo-
tivation when compared to counter-adaptive gamification. Oliveira and Bittencourt
(2019a) conducted an empirical experiment with 121 elementary students to identify
the students’ preferences for game elements according to their BrainHex player type.
Corroborating the results of Monterrat et al. (2017), they also identified that students
had different preferences for the game elements according to their player type. They
further suggested a guideline to design or adapt gamified educational environments
based on the BrainHex player type and ten game elements. Daghestani et al. (2020)
used gamification, classification, and adaptation techniques to study the impact of
gamification on students’ engagement and learning. From three different groups
of students (control group, gamified group, and adaptive-gamification group), they
showed that the students who used an adaptive-gamified system presented a better
performance than the students who used the gamified system, and that the gamifica-
tion and adaptive-gamification had a positive effect on students engagement. The
adaptive-gamified system was tailored based on ten game elements and BrainHex
player types.

One of the first studies to use Hexad to explore the user type was conducted by
Gil et al. (2015). Their study used an initial version of the Hexad (with four user
types: Achievers, Socializers, Explorers, and Philanthropists) to correlate the user
types with 19 game elements and 21 students’ actions in an e-learning environ-
ment. They conducted a user study with students from a Ist-year course of Com-
puter Science, where the students could freely choose their actions in the e-learning
environment. Their results showed that for all of the user types except Explorer, the
students’ actions and game elements were related to the correspondent user types.
Tondello et al. (2016) analyzed the correlation between the Hexad user types and 32
game elements, based on the preference of students from the University of Waterloo.
Using the Hexad suggestion (Marczewski 2015), they also grouped the 32 game ele-
ments into six sets (one for each user type), analyzing the correlation with the cor-
respondent user type. They found positive correlations between almost all the Hexad
user types and the proposed game elements, except the Philanthropists. Based on
their results, they created a new association table, suggesting a set of game elements
for each Hexad user type. Hallifax et al. (2020) conducted a study with students from
high schools, tailoring six game elements with their Hexad user types and the initial
motivation user model. Considering the results of tailoring gamification based only
on the Hexad user types, they found that students were more engaged in the learning
task when they used game elements tailored for their user types. Furthermore, this
higher level of engagement was associated with lower student performances, and
their results showed that an adaptation based only on player types had no effect on
learner motivation to learn Mathematics.

Even though our gamification designs demonstrated instructional content in gam-
ified education, we did not limit the educational level of the respondents as most of
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the related works did (Gil et al. 2015; Tondello et al. 2016; Monterrat et al. 2017,
Oliveira and Bittencourt 2019a; Daghestani et al. 2020; Hallifax et al. 2020). Also,
while all of the studies featured in our related works selected the game elements
based on other studies (Monterrat et al. 2017; Lavoué et al. 2018; Daghestani et al.
2020), most used in literature (Oliveira and Bittencourt 2019a; Hallifax et al. 2020),
or in the suggestion of the user typology (Gil et al. 2015; Tondello et al. 2016), we
selected the game elements based on a gamification taxonomy created specifically
for educational environments. Except for the study conducted by Tondello et al.
(2016), all of the studies only evaluated the correlation of the user types with the
game elements individually. Thus, as far as we know, our study is the first to conduct
an empirical study evaluating respondent preference regarding different gamification
designs (a group of strategically organized game elements) in educational settings,
considering a gamification-based user typology, a validated taxonomy for the educa-
tion domain, and also a dimension of the gameful experience. In Table 1, we present
a comparison between the related works.

3 Study design

Our study aimed to identify whether the user orientations affect the preference
and perceived sense of accomplishment for gamification designs in gamified sys-
tems. Thus our research question is: “How are user orientations (Philanthropist,
Achiever, Socializer, Free Spirit, Player and Disruptor) associated with prefer-
ence and perceived sense of accomplishment in different gamification designs
(Fictional, Personal, Performance, Social and Ecological)?”. To answer our
research question, we organized our study in five different steps: (1) storyboards
design; (2) survey design; (3) pilot study; (4) survey application; and (5) data analy-
sis. Figure 1 summarizes the study design.

3.1 Materials and method

Before designing our survey, we needed to decide how to present the dimensions of
the gamification taxonomy in a way that the respondents could imagine how their
implementation would be in a real gamified system. As recommended in recent lit-
erature in the field of human-computer interaction (HCI), a good strategy is the use
of storyboards (Orji et al. 2014; Altmeyer et al. 2019, 2020; Yassaee et al. 2019).
Storyboards are a graphical depiction of a narrative (Truong et al. 2006) that can
be used in HCI and design to illustrate interfaces and contexts of use, thus offering
designers a possibility as a prototyping technique. The use of storyboards can help
users perceive and interpret proposed functionalities (Truong et al. 2006), and also
help to direct the respondents’ focus (Yassaee et al. 2019). Given the benefits sto-
ryboards offer to collect user reactions to the system elements (Truong et al. 2006),
that they can help with the collection of data from people with different backgrounds
since they provide a visual language that facilitates user understanding (Orji et al.
2018), and that other recent gamification studies have used storyboards (Altmeyer
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FIRST STEP: THE
STORYBOARDS DESIGN

SECOND STEP: THE SURVEY DESIGN

First section

Second section

Third section

information

model

Storyboards Six questions to Twenty four Eight questions for
collect questions of the each storyboard to
design demographic Hexad player measure

accomplishment

Storyboards @

THIRD STEP: THE PILOT STUDY

validation
@ Survey's application to a small sample
Storyboards @
FOURTH STEP: THE STUDY FIFTH STEP:
update |:>
DATAANALYSIS

Survey publishing and answer collection

Fig. 1 Study design

et al. 2019; Yassaee et al. 2019; Altmeyer et al. 2020), we decided to implement five
storyboards to represent each of the five dimensions proposed in Toda’s taxonomy
(Toda et al. 2019).

To design the storyboards?, we followed the recommendations of Truong et al.
(2006), which have been successfully used in recent similar studies (e.g., Orji et al.
(2017); Altmeyer et al. (2019); Brenes et al. (2019)). Truong et al. (2006) deter-
mined five attributes to design a storyboard: i) Level of detail; ii) Inclusion of text;
iii) Inclusion of people and emotions; iv) Number of frames; and v) Portrayal of
time. Thus, we created five storyboards with six frames each, representing a fictional
learning environment without defining a specific curricular component. All of the
21 game elements of Toda’s taxonomy (Toda et al. 2019) were used in the story-
boards according to their dimension. Also, considering the own organization of the
taxonomy to avoid overlapping, each one of the 21 game elements was represented
only in one storyboard.

To ensure the storyboards quality, after the storyboards’ design, they were evalu-
ated by three gamification experts with extensive experience in evaluating this type
of technology. Two experts had six years’ experience in researching gamification,
and one had nine years. To conduct the evaluation, we used a Likert scale (Lik-
ert 1932) that went from 1 (totally disagree) to 5 (totally agree), asking the experts
about the storyboards. They had to answer the following questions: (1) “Does this
storyboard represent the dimension?”’; and (2)“How can we improve this story-
board?”. This last was an open question, so they could give their impressions about
the storyboard and tell us how to improve it.

2 The storyboards were designed at: https://www.storyboardthat.com/.
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Our main goal in this evaluation was to guarantee that the storyboards cor-
rectly represented the five dimensions proposed by Toda et al. (2019). In their
evaluation, only one storyboard got an evaluation of 1 (totally disagree) in rela-
tion to the question “Does this storyboard represent the dimension?” by one of
the experts. In the other storyboards, all of them evaluated as 5 (totally agree)
or 4 (partially agree) for the same question. Then, we updated the storyboards
according to their feedback to the question “How can we improve this story-
board?”: the gamification experts pointed out some game elements that were
present in more than one storyboard, that the use of some figures could cause a
negative feeling about a prize, and offered views on how we could improve the
use of the game element Competition. The storyboards and their textual descrip-
tion can be seen in the Appendix.

After the evaluation and improvement in the storyboards, we designed the
survey. The survey was composed of 71 questions organized in three different
sections. (1) Demographic information: gender, age, education degree, and gam-
ing habits. (2) User type identification: we used the Gamification User Types
Hexad (Tondello et al. 2016), thus the respondents were asked to rate how well
the 24-item scale proposed by Tondello et al. (2016) represented them. We used
a 7-point Likert scale (Likert 1932), the questions were presented in a random
order, and respondents could not identify the corresponding type (as recom-
mended by Tondello et al. (2016)). Inspired by other studies (Orji et al. 2018;
Hallifax et al. 2019b; Oliveira et al. 2020), in this part of the survey we used an
“attention-check” question: “I like to be with my friends, but this question is just
to evaluate your attention. Please, mark the option number 3, to let us know that
you are paying attention”. This question was to ensure that the respondents were
paying attention in the survey and reading all the items.

Finally, the last section was the (3) sense of accomplishment and preference
measurement. In this step, we used the sub-scale proposed by Hogberg et al.
(2019) to measure the perceived sense of accomplishment for each gamification
design. Following Hogberg et al. (2019) recommendations, the respondents were
asked to rate on a 7-point Likert scale (Likert 1932) how well each of the eight
statements of the Accomplishment dimension represented their feelings about
each gamification design. Besides the measurement of the perceived sense of
accomplishment, the last question of the survey was “Which storyboard is your
favorite?”. Thus, we were able to compare the perceived sense of accomplish-
ment with the respondent’s preference for the gamification designs.

Before launching the survey, as recommended by Connelly (2008), we con-
ducted a pilot study to assess whether the survey was being correctly understood
by the respondents, as well as to assess whether the number of questions was
adequate. This pilot group answered the survey before the survey application,
with the question “Is this survey large?” added at the end of the survey. The
pilot study was conducted with a small sample composed by 10 participants,
where 80% answered that the survey wasn’t large so we decided to not take away
any questions from it.

@ Springer



The relationship between user types and gamification designs 917
Table 2 pemographic Variable % Variable %
information
Gender Age
Female 52 10-14 0.30
Male 47 15-19 9
Other 0.60 20-24 12
Preferred not to answer 0.60 25-29 15
Education level 30-34 18
Elementary/Middle School 2 35-39 13
High School 9 4044 12
Bachelor 30 4549 10
Specialized courses 21 50-54 7
M.Sc. 25 55-59 4
Ph.D. 8 Over 60 1
PostDoc 4 Frequency
Gaming habits Every day 13
Play games 67 Every week 21
Do not play games 33 Rarely 47
I do not know 19
Table 3 Participants distribution, average scores and standard deviation
User types D (%) Mean score S.D. Female S.D. Male mean score S.D.
mean score
Philanthropist 35 24.18 4.78 23.86 5.47 24.50 3.89
Achiever 30 23.98 4.79 23.41 5.60 24.57 3.61
Free Spirit 12 22.50 4.63 22.23 5.30 22.71 3.74
Player 12 20.53 5.61 19.76 5.96 21.37 5.05
Socialzer 10 20.42 5.7 20.49 6.03 20.51 5.22
Disruptor 1 14.66 5.33 1391 5.48 15.32 4.98

D Distribution of the dominant user types, S.D. standard deviation

3.2 Participants

The final survey was released on March 26, 2020, and was spread by social networks
and e-mail. The survey was open for thirty-eight days and we received 366 answers,
which 331 were valid according to our attention-check question. The respondents
participated voluntarily, since we did not offer any kind of remuneration or gifts to
the respondents. The study sample size is adequate under different aspects consider-
ing this type of study. According to the definitions of Bentler and Chou (1987) and
Hair et al. (1998), it is necessary to have at least five participants for each construct
measured (our study had seven constructs). Loehlin (1998) suggests a minimum
sample of 100 participants for studies of this nature. Table 2 presents the demo-
graphic information of the respondents.

@ Springer



918 A.C.G. Santos et al.

Table 4 Reliability results

Construct Cronbach’s a Joreskog’s rho Comp.R Average V. E.
Achiever 0.881 0.887 0.918 0.736
Disruptor 0.679 0.664 0.726 0.426
Free spirit 0.755 0.768 0.845 0.578
Philanthropist 0.885 0.893 0.921 0.744
Player 0.880 0.886 0.918 0.737
Socialzer 0.808 0.818 0.874 0.635
SE 0.973 0.974 0.977 0.842
SF 0.962 0.964 0.968 0.791
SPF 0.974 0.974 0.977 0.844
Sp 0.967 0.969 0.972 0.812
SS 0.977 0.978 0.980 0.859

Comp.R: Composite Reliability; Average V. E.: Average Variance Extracted; SF: Perceived sense of
accomplishment for the storyboard Fictional; SP: Perceived sense of accomplishment for the storyboard
Personal; SPF: Perceived sense of accomplishment for the storyboard Performance; SE: Perceived sense
of accomplishment for the storyboard Ecological; SS: Perceived sense of accomplishment for the story-
board Social

Table 3 summarizes the participants’ distribution by the dominant user types
(i.e., the strongest tendency of the participants), the average scores, and the standard
deviation for each Hexad user type. Resembling the HEXAD results of Marczewski
(2020), our research identified that Philanthropist is the most common dominant
user type and Disruptor is the least common dominant user type. Comparing the
female and male scores in each Hexad user orientations (i.e., the tendencies of the
participants), it is possible to identify that the male scores were higher than female
scores in all of the Hexad user orientations.

4 Results

To ensure the instrument validation for our study, we first analyzed the data normal-
ity (using the Shapiro—Wilk test as recommended by Wohlin et al. (2012)), which
showed that our data followed a non-normal distribution. Then, we measured the
internal reliability for each Hexad sub-scale (user types in the survey), as well as
for the perceived sense of accomplishment evaluation in each storyboard. Overall,
the reliability was acceptable (a > 0.70, RHO A > 0.70, CR > 0.70, AVE > 0.50)
for all storyboards and user orientations, except for the Disruptors. We also meas-
ured the discriminant validity finding acceptable values, considering that the square
root of the variables’ AVE value was larger than the correlations that the variable
had with the other variables, and all of the variables presented correlations between
them below 0.85. The reliability results are shown in Table 4, and the discriminant
validity is shown in Table 5.

To answer our research question and measure the effects of the personalized
gamification designs in terms of sense of accomplishment and preference, following
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Table 6 Comparison between the favorite storyboard and the perceived sense of accomplishment

Storyboard Preference (%) Accomplishment Female Acc (%) Male Acc (%)
(%)

Fictional 11 14 15 13

Personal 10 12 13 11

Performance 36 28 27 30

Ecological 18 21 20 22

Social 26 25 25 25

Preference: Which storyboard did you prefer?; Accomplishment: Perceived sense of accomplishment;
Female Acc: Perceived sense of accomplishment by the female respondents; Male Acc: Perceived sense
of accomplishment by the male respondents

Preference Accomplishment
R2=0.011 R2=0.235

Storyboard Fictional

Preference Accomplishment
R?=0.028 R?=0.201

Storyboard Personal

Preference Accomplishment
R2=0.024 R2=0.258

Storyboard Performance

Preference Accomplishment
R2=0.025 R2=0.174

Storyboard Ecological

Philanthropist

Preference Accomplishment
R?=0.103 R2=0.271

Uogen

Storyboard Social

User types

Gamification designs

Fig.2 Research model

other recent studies in personalized gamification (Orji et al. 2018; Hallifax et al.
2019b; Stuart et al. 2020), we employed the Partial Least Squares Path Modeling
(PLS-PM) analysis to identify the relation between the Hexad user types with the
gamification designs (sense of accomplishment and preference), since it is a reliable
method for estimate cause-effect relationship models with latent variables (Hair Jr
et al. 2016). To perform the statistical analysis in our study, we used SPSS 26 soft-
ware. To conduct the PLS-PM, we used SmartPLS? software, that provides a graphi-
cal interface to calculate PLS-PM (Wong 2013). Our complete dataset can also be
found in the complementary files.

3 https://www.smartpls.com/.
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Table 6 presents the preference and perceived sense of accomplishment aver-
ages in general and by gender. It is possible to identify that the Performance gami-
fication design is the most chosen in terms of preference and perceived sense of
accomplishment.

The research model of our study is shown in Fig. 2. The results indicate that the
Achiever orientation is positively associated with perceived sense of accomplish-
ment from the Performance (§ = 0.295%*%*), and Social (f = 0.238%) designs. The
Player orientation is positively associated with perceived sense of accomplishment
from Ecological (f = 0.162*) and Social (f = 0.161%*) designs; positively associated
with preference from Personal (f = 0.165%*) design; and negatively associated with
preference from Social (f = —0.148*) design. The Free Spirit orientation is only
negatively associated with preference from Social (f = 0.150*) design. The Social-
izer orientation is positively associated with perceived sense of accomplishment
from Fictional (f = 0.307**%), Personal (f = 0.154*) and Social (§ = 0.309%*%)
designs; positively associated with preference from Social (f = 0.370***) design;
and negative associated with preference from Performance (f = —0.165%) design.
The Disruptor orientation is positively associated with preference from Social (f =
0.150%*) design. The Philanthropists orientation did not present any association. All
of the relations are shown in Table 7.

4.1 Discussion

The goal of this study was to understand the relationship between user orientations
(Achiever, Disruptor, Free Spirit, Philanthropist, Player, and Socializer) and gamifi-
cation designs (Fictional, Personal, Performance, Ecological, and Social). Overall,
we identified different positive and negative associations between five of the six user
orientations with the gamification designs. However, we identified that there is no
consistent pattern of associations.

In terms of the user type distribution, our results (see Table 3) are similar to the
results of Marczewski (2020), with Philanthropist as the most common dominant
user type and Disruptor as the least common dominant user type. Also, our results
are similar to the results found by Tondello et al. (2019), where they identified that
Philanthropist and Achiever are the prevalent user orientations and Disruptor was
the one that scored lower. According to Tondello et al. (2019), women tend to score
higher than men in all the user orientations with intrinsic motivations (i.e., Philan-
thropist, Socializer, Free Spirit, and Achiever), and even though in our results men
scored higher than women in all the user orientations, the difference was smaller in
the Philanthropist, Socializer, Free Spirit, and Achiever orientations (i.e., the user
orientations that are motivated intrinsically).

Starting to answer our research question, considering the effects of personalized
gamification designs on user orientations’ sense of accomplishment and preference
(see Table 7), similar with the results found by Hallifax et al. (2019b) and Tondello
et al. (2016), our results showed that Philanthropists did not present a significant
association with any gamification design. Moreover, our results showed that Philan-
thropists presented a negative association with the Fictional gamification design in

@ Springer



922

A.C.G. Santos et al.

Table 7 Results: associations between gamification designs and user orientation

p P-value CI i} P-value CI
2.5% 97.5% 2.5% 97.5%

PAcc—» —0.006 0.951 —-0.176  0.198 AAcc— 0.157 0.110 —0.035 0.333
SF SF

PPr—SF —-0.029 0.765 —-0214 0.172 APr—SF 0.080 0.444 —-0.121  0.281

PAcc — 0.164  0.063 —-0.029 0342 AAcc- 0.168  0.066 -0.027 0314
SP SP

PPr—SP -0.013 0890 —-0.209 0.171 APr—SP -0.064 0.515 —-0.234 0.105

PAcc — 0.149  0.082 —0.028 0304 AAcc— 0.295%*#*().001 0.119 0.456
SPF SPF

PPr — 0.020 0.852 —0.193 0.216 APr— 0.047  0.667 —0.159  0.255
SPF SPF

PAcc — 0.166  0.069 —0.004 0.338 AAcc— 0.174  0.075 —0.012 0.346
SE SE

PPr— SE 0.119  0.242 —-0.086 0317 APr—SE -0.113 0.315 —-0.329 0.079

PAcc — 0.005  0.956 —0.146 0.176 AAcc— 0.238* 0.011 0.049 0.420
SS SS

PPr—SS -0.095 0.309 —0.261 0.056 APr—SS 0.034 0.724 —-0.143 0214

RAcc — 0.030  0.627 —0.095 0.154 FAcc— 0.058  0.429 —0.082  0.206
SF SF

RPr—SF 0.042 0.613 —0.115 0.182 FPr—SF -0.021 0.804 —-0.210 0.133

RAcc — 0.109  0.101 —0.031 0241 FAcc—» —-0.132 0.127 —-0.291  0.062
SP SP

RPr—SP  0.165%* 0.002 0.048 0.261 FPr—SP  0.104 0.261 —0.093 0.298

RAcc — 0.117  0.062 —0.004 0.230 FAcc— —0.063 0.351 —0.193  0.081
SPF SPF

RPr— 0.009  0.892 —0.124  0.123 FPr— 0.040  0.661 —-0.139 0244
SPF SPF

RAcc — 0.162* 0.014 0.033 0.310 FAcc— —0.124 0.142 —0.281 0.036
SE SE

RPr—SE —0.005 0.946 —0.138 0.140 FPr— SE 0.145  0.066 —-0.032 0.276

RAcc — 0.161* 0.012 0.021 0.291 FAcc— —0.128 0.154 —-0.299  0.037
SS SS

RPr—SS —0.148* 0.031 —0.270 —0.008 FPr—SS - 0.226** 0.009 —0.386 —0.073

SAcc — 0.307%#:**(.000 0.171 0.437 DAcc— 0.031 0.644 —-0.091 0.154
SF SF

SPr—SF —0.021 0.803 —-0.190 0.127 DPr—SF —-0.108 0.189 —-0.260 0.036

SAcc — 0.154* 0.036 0.004 0.297 DAcc— 0.090 0.231 —0.055 0.239
SP SP

SPr—SP —-0.092 0284 —-0259 0.083 DPr—SP -0.104 0.166 —0.250 0.030

SAcc — 0.087 0204 —-0.042 0.231 DAcc— 0.006 0916 —-0.085 0.123
SPF SPF

SPr — —0.165* 0.032 —0.305 -0.025 DPr— 0.081 0.258 -0.072 0223
SPF SPF

SAcc — 0.094 0.186 —-0.052 0.229 DAcc— 0.026  0.732 -0.115 0.174
SE SE

SPr—SE —0.130 0.081 —0.270 0.005 DPr—SE -0.104 0.139 —-0.222  0.025

@ Springer



The relationship between user types and gamification designs 923

Table 7 (continued)
p P-value CI p P-value CI

2.5% 97.5% 2.5% 97.5%

SAcc - 0.309*** (0.000 0.155 0.446 DAcc— 0.038  0.564 —0.077 0.165
SS SS

SPr—SS  0.370***0.000 0.259 0467 DPr—SS 0.150* 0.017 0.023 0.254

#*p < 0.1, **p < 0.05, ***p < 0.01; f: Regression Coefficient; CI: Confidence Interval, PAcc: Philan-
thropist perceived sense of Accomplishment; PPr: Philanthropist Preference; AAcc: Achiever perceived
sense of Accomplishment; APr: Achiever Preference; RAcc: Player perceived sense of Accomplishment;
RPr: Player Preference; FAcc: Free Spirit perceived sense of Accomplishment; FPr: Free Spirit Prefer-
ence; SAcc: Socialzer perceived sense of Accomplishment; SPr: Socialzer Preference; DAcc: Disruptor
perceived sense of Accomplishment; DPr: Disruptor Preference; SF: Storyboard Fictional; SP: Story-
board Personal; SPF: Storyboard Performance; SE: Storyboard Ecological; SS: Storyboard Social

terms of perceived sense of accomplishment and preference, the only design that did
not present the “assistant” that explained what the student would do in that gamifica-
tion design. Since the Philanthropists are motivated by interaction with others (Ton-
dello et al. 2016), we believe the lack of the “assistant” presence can be understood
by Philanthropists as a lack of interaction.

Analyzing our results in comparison with other studies (Tondello et al. 2016,
2017a), we believe that Achievers had a strong significant association with the Per-
formance and Social gamification designs in the perceived sense of accomplishment
measurement, especially because these two designs showed game elements and situ-
ations that could lead the user to feeling achievement and to demonstrate compe-
tence, which intrinsically motivates this user type (Tondello et al. 2016). We believe
that when implemented in a gamified system, the Performance (game elements:
Level, Point, Progression, Stats, and Acknowledgement) and Social (game elements:
Social Pressure, Competition, Social Status, and Cooperation) gamification designs
would probably lead the Achievers to have a feeling of advancement in their skills,
and thus motivate them.

Since Players are motivated by extrinsic rewards (Tondello et al. 2016), we
believe that the significant associations with the Ecological gamification design were
related to the game elements of Rarity and Economy. Orji et al. (2018) found that
Players tend to be motivated by Competition and Cooperation, which can explain
the positive significant association with the Social gamification design in terms of
perceived sense of accomplishment. At the same time, Players presented a slight
and negative significant association with the Social gamification design in terms
of preference. Thus, even though the Social gamification design brought a sense of
accomplishment to the Players, this gamification design was not preferred by them.
Players also presented a positive significant association with the Personal gamifica-
tion design, probably because the game element Puzzle (Challenge), related to this
user type in other studies (Tondello et al. 2017a, 2016).

Free Spirits only presented one significant association with the Social gamifica-
tion design; however, it was negative. Also, this user orientation was the one that
presented more negative associations, since we were able to identify that Free
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Spirits presented negative non-significant associations with all of the gamifi-
cation designs. Considering preference, this user orientation presented negative
non-significant associations with Fictional gamification design, and considering
perceived sense of accomplishment, negative non-significant associations with Per-
sonal, Performance, Ecological, and Social gamification designs. This was unex-
pected considering that we presented game elements in this study that were related
to this user type in previous studies (e.g. Puzzle (Tondello et al. 2017a, 2016) and
Level (Tondello et al. 2017a)).

Socializers were the user orientation that presented more significant associations,
including a strong significant association with the Social gamification design. The
game elements presented in the Social gamification design are important to ensure
interactions between the users (Toda et al. 2019) and can be related directly with the
Socializers that are intrinsically motivated by relatedness (Tondello et al. 2019). We
understand that the Social gamification design, when implemented in a gami-
fied system, could guide the Socializers into relatedness, which would motivate
them. The game elements of the Social gamification design (game elements: Social
Pressure, Competition, Social Status, and Cooperation) have already been individu-
ally associated with Socializers in previous studies (Tondello et al. 2016; Marcze-
wski 2017; Tondello et al. 2017a). Probably, the strong significant association with
the Fictional gamification design occurred because the game element Narrative is
related to the user’s interaction with the system (Toda et al. 2019), and the slight
significant association with the Personal gamification design because of the game
element Puzzle (Challenge), that has been related with this user orientation before
(Tondello et al. 2016). They also presented a slight and negative significant associa-
tion with the Performance gamification design, probably because of the game ele-
ments showing progress in this gamification design, considering that similar results
were found by Hallifax et al. (2019b).

We believe Disruptors presented a significant association with the Social gami-
fication design, especially because of the game element Competition. Tondello et al.
(2016) identified that competition is a game element that can be related with this
user orientation, and Orji et al. (2018) showed that competition would motivate
people with high disruptor tendencies. Also, the Social gamification design is the
one that shows interactions with other students, and Disruptors need interactions to
influence other users to try to change the system (Marczewski 2015). Hence, this
can be another reason for this significant association.

Our results also presented some non-significant associations between the user
orientations and the gamification designs that indicate some possibilities. As afore-
mentioned, the Philanthropists presented a non-significant association with the Fic-
tional gamification design. We believe that designers should guarantee that, espe-
cially when the gamified system does not present interactions with other users, they
have at least a figure to simulate interaction (e.g., animated pedagogical agents or
an “assistant” from the system). Considering the non-significant associations, Play-
ers presented a positive association in terms of perceived sense of accomplishment
with Performance and Personal gamification designs. Since this user orientation also
presented a significant association with the Personal gamification design in terms of
preference, we understand that the implementation of this design would be a good
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option to increase the motivation of this user type. The association with the Perfor-
mance gamification design could be explained by the use of the game elements Level
and Point, related to this user type before (Tondello et al. 2016, 2017a). Therefore,
the implementation of this design to Players also could be a good option to increase
the sense of accomplishment in these users. The Disruptors presented a negative
association with the Ecological, Personal, and Fictional gamification designs. The
Personal and Fictional designs represented how the system would work; therefore,
this could be seen by the Disruptors as the boundaries of the system. The game ele-
ment Time Pressure, represented by a clock in the Ecological design, could also be
seen by the Disruptors as a limitation of their actions. Since they are motivated by
change (Tondello et al. 2016), we understand these designs could be understood by
Disruptors as limiting, which could explain these negative associations.

Our results show that the perceived sense of accomplishment measurement has
more homogeneous results than the preference measurement (see Table 6). This
demonstrates that only measuring the preference for game elements might not
be sufficient to understand the effects of the game elements in user experience.
For instance, some user orientations presented a significant association with a gami-
fication design in terms of perceived sense of accomplishment, but this not has hap-
pened in terms of preference with the same gamification design. Considering that
the feeling of accomplishment drives the user to complete tasks or goals and reflects
the user’s engagement (Hogberg et al. 2019), we believe the user orientations that
presented a significant association with a gamification design in terms of per-
ceived sense of accomplishment can present better progress when using gami-
fied systems that have that set of game elements.

When we do not consider the user orientation, the game elements of the Perfor-
mance and Social gamification designs can be used for all users, since these two
designs showed a predominance in the preference and perceived sense of accom-
plishment results (see Table 6). Thus, gamified systems must present the group
of game elements that create interactions between the users, and the group of
game elements that provide feedback to them.

Our results corroborate other studies (Mora et al. 2019; Hallifax et al. 2019b;
Tondello et al. 2017a) showing that users have different preferences based on
their user orientations. Considering only preference by user orientation, the Social
gamification design is strongly related with Socializers and can also be used with
Disruptors, while the Personal gamification design can be indicated for Players. Fur-
thermore, the user orientation is a factor that affects how the users perceived
their sense of accomplishment. Considering the perceived sense of accomplish-
ment and the user orientations, the Social and Performance gamification designs are
the most related to Achievers, and Socializers seems to be strongly affected by the
Social and Fictional gamification designs. Philanthropists seem not to be affected
by the game elements represented in this study, and Free Spirits might not be
positively affected by most of the game elements.

According to our results, it is possible to select the most appropriate gamifica-
tion designs for each system user, according to their Hexad user type and based on
two different approaches (preference and/or perceived sense of accomplishment).
This can help designers to personalize gamification, and therefore positively affect
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Table 8 Recommendations to

personalize gamification Preference Sense of accomplishment
Philanthropist ) )
Achiever [/} + SPF and + SS
Player — SS and + SP + SE and + SS
Free Spirit —-SS @
Socializer — SPF and + SS + SF, + SP and + SS
Disruptor +SS @

@#: Without significant association; +: Significant positive associa-
tion; —: Significant negative association; SF: Storyboard Fictional;
SP: Storyboard Personal; SPF: Storyboard Performance; SE: Story-
board Ecological; SS: Storyboard Social

the users. To personalize gamified environments for people with higher Achiever
tendencies, designers should focus on implementing the game elements from the
Performance and Social gamification designs, since our results indicated a signifi-
cant association in terms of perceived sense of accomplishment. The game elements
from the Ecological and Personal gamification designs should be avoided since they
presented a negative non-significant association. For people with higher Disruptor
tendencies, designers should focus on implement the game elements from the Social
gamification design, especially the game element Competition. Considering the non-
significant associations this user orientation presented, if the gamified environment
is based on the preference for game elements, it is important to avoid or use with
caution the game elements from the Ecological, Personal, and Fictional gamification
designs.

For people with higher Player tendencies, designers can focus on the game ele-
ments from the Personal and Ecological gamification designs. Since Players pre-
sented negative (preference) and positive (sense of accomplishment) significant
associations with the Social gamification design, designers can give to these users
the possibility to choose if they want to interact with the game elements from this
gamification design. For people with higher Socializer tendencies, designers should
focus on implementing the game elements from the Social gamification design,
since this user type presented a significant association with this gamification design
in both approaches (preference and sense of accomplishment). The game elements
from the Personal and Fictional gamification designs can also be implemented to
increase the experience for this user type. Game elements from the Performance
gamification design should be avoided.

Since Free Spirits only presented a negative significant association with the
Social gamification design, we indicate that the game elements from this gamifica-
tion design should be avoided or used with caution. Considering the negative and
non-significant associations this user type presented with the other gamification
designs, we understand that designers could give users with high Free Spirit ten-
dencies, a possibility to disable the game elements or to freely choose which game
element each user would interact with. The Philanthropists did not present any
significant association, therefore, designers can use the non-significant associations
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presented in our results to personalize gamified environments to this user type or
also implement the possibility to disable the game elements or to freely choose
which game element each user would interact with. Furthermore, we indicate that
the system should provide interaction with other users or at least with the system
itself, through an “assistant”. In Table 8, we summarize these recommendations of
which gamification designs can be used to personalize gamified systems based on
the significant associations we found (see Table 7).

4.2 Limitations

Some limitations have emerged during the study and they need to be considered.
Although the internal reliability for the Disruptors was below the acceptable thresh-
old, we were able to identify that for this user orientation, there exists a kind of
predominance: all of the Disruptors, except one, presented only this user orientation
as the dominant user type, and we were not able to find any study that has reported
similar results. As another observation, the use of gamification designs can bring
different results from the use of a real gamified system. Our design focused on rep-
resenting different phases a gamified system would have, thus, they were a design
concept of a gamified system. While storyboards represent the “ideal” scenario to
evaluate a design idea, the implementation brings other design decisions (Orji et al.
2014), which could influence the users’ response. Also, two of the storyboards did
not represent the moment the student would answer questions in the system, consid-
ering they were designed to show how a student would create a profile and also the
moment that the student would know the system. Some respondents could see this
as a gap, which could subsequently influence their responses in the survey.

We have sought to mitigate some of the foreseeable limitations during the con-
duct of the study. To mitigate the possibility that the storyboards do not represent
the dimensions proposed by Toda et al. (2019), we validated the storyboards with
three gamification experts before using them in the survey. The size of the survey
could have led people to answer without paying attention, and to mitigate this threat,
we used an “attention-check” question in the survey and eliminated the responses
that did not pass this validation. As a final action, since the Hexad scale proposed
by Tondello et al. (2019) and the Gameful Experience Questionnaire proposed by
Hogberg et al. (2019) were not empirically validated in Brazilian Portuguese, we
conducted a statistical analysis to validate the answers obtained in our study to miti-
gate this threat.

4.3 Recommendations for future studies

Based on the results obtained in our study, as well as the limitations our study
raised, it is possible to propose a series of new studies to deepen this research
domain. Initially, our study focused on answering research questions in the field
of education (i.e., using storyboards representing a gamified setting). At the same
time, the effects of gamification may vary according to the field of application
(e.g., marketing, health, addictions, and others). Thus, we believe that future
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studies should be conducted in different areas (i.e., replicating our study
in different domains) expanding our results by using specific gamification
designs suited to the context.

Almost all the respondents were older than 15 years, which can prevent the
results’ generalization for younger people. We believe that future studies should
focus on people under 15 years old, analyzing if the age can change the pref-
erence and perceived sense of accomplishment, thus expanding our results.
Since most of the respondents had reported that they play games (67%), an inter-
esting perspective future studies should focus on is whether the gaming habit
affects the preference and perceived sense of accomplishment in gamified
systems.

In our study, we chose to conduct an exploratory study which allowed us to
have a broad view of the subject, without exercising control over our subjects.
However, now that our results provide us with an overview of the subject, fur-
ther studies must deepen the results through experimental studies in controlled
environments, for example, directly comparing two gamification designs (person-
alized vs. non-personalized) in terms of user experiences. Therefore, we recom-
mend that future studies should conduct experiments comparing the effects
of personalized with non-personalized gamification designs in the user types.

In our study, we measured one dimension of the gameful experience (i.e.,
Accomplishment), and according to Hogberg et al. (2019), the dimension of
Immersion also seems to reflect user’s engagement. Thus, future studies can
be carried out to measure this dimension. This decision to look at the Accom-
plishment dimension of the gameful experience was important to obtain a reli-
able result for a specific dimension of the gameful experience. Now that we have
these results, it may be necessary to assess the effects on other gameful expe-
rience dimensions (e.g., Challenge, Competition, and Playfulness). Thus, we
recommend that future studies should investigate other gameful experience
dimensions.

Our results have allowed us to identify different significant (positive and nega-
tive) relationships between different user orientations and gamification designs.
This means that future studies on the personalization of gamification can use
these results as a basis for personalizing gamified environments. At the same
time, it is also important to investigate whether the results obtained in this study
are maintained in ecological environments (i.e., real gamified systems). Thus, we
recommend that future studies can implement the gamification designs pro-
posed and validated in our study in gamified systems, and evaluate the effects
of different versions of the system on the users’ experience during the system
usage.

Also based on the results obtained in our study, it is possible to understand
which gamification designs are more or less effective concerning the users’ sense of
accomplishment. This can be useful, for example, to enable gamified system design-
ers to personalize the gamification in a way that positively affects users. To make
this task easier for designers, we recommend that future research may propose
recommender systems (Resnick and Varian 1997) to suggest the most suitable
gamification design for each user according to their Hexad user type.
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5 Concluding remarks

In this study, we presented how the six Hexad user orientations are related with
five different gamification designs. To avoid the use of only the game elements
that are considered the most used in research (e.g., points and badges), the game
elements used in these designs were chosen from an empirically validated gami-
fication taxonomy that groups twenty-one game elements in five dimensions. We
used validated storyboards to show these dimensions to the respondents, in order
to help people visualize how each dimension could be represented in a gamified
system, instead of only asking about the preference for a particular dimension.
Furthermore, we compared the preference with the perceived sense of accom-
plishment (a dimension of the gameful experience). Our results corroborate other
research in identifying that the game elements presented in the Performance
(Point, Progression, Level, Stats, and Acknowledgment) gamification design can
be considered most adequate for all users, and that the Hexad user orientations
have different preferences concerning gamification designs. Also, our results
showed that the game elements presented in the Fictional (Narrative and Sto-
rytelling) and Personal (Objective, Puzzle, Novelty, Sensation and Renovation)
gamification designs were the least preferred by the respondents. Our findings
showed how some gamification designs can be used according to the user orienta-
tion, helping designers to design personalized gamified systems. For future stud-
ies, we intend to focus on the measurement of the other dimensions of the game-
ful experience, and how users that present more than one dominant user type are
affected by the gamification designs.

Appendix

See Table 9 and Figs. 3,4, 5, 6 and 7.
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Table9 Storyboards description

Dimension Description

Fictional (SF) This gamification design represents what would be the initial page of a gamified
educational system. The student would hear an audio message explaining that
a teacher spread questions along a path in a forest, so as not to get lost (game
element Storytelling). The student would be able to create a profile in the sys-
tem, where they could create an avatar and share it in social networks, or start
answering the questions without access to any bonus (game element Narrative)

Personal (SP) This gamification design represents what would be the objectives and configura-
tions of a gamified educational system. The student’s goal would be to correctly
answer twenty-one questions about certain content. This goal would be shown
on the first screen of the gamified educational system (game element objec-
tive). When missing a question about a certain subject, the student would have
the option to do another question about the same subject and earn the lost point
of the wrong question (game element renovation). After three correct ques-
tions, the student would have the chance to answer a puzzle that would give
them an extra life in the phase (game element Puzzle). Every time the environ-
ment would have an update (game element novelty), the user would receive an
audible, visual, or vibration notification when logging into the system, accord-
ing to the configuration he/she chooses (game element sensation)

Performance (SPF)  This gamification design represents how a gamified educational system would
respond to the student’s actions. The student would have to answer seven
questions correctly to level up in the system and be a Beginner, Apprentice, or
Master (game element Level). When the student answers the questions cor-
rectly, he/she would receive XP’s (game element Point) and would advance in
the progression bar, represented by stars (game element Progression). When
the student answers more than ten questions correctly, he/she would receive a
recognition trophy (game element Acknowledgement). All of this information
would be available on the page called “My progress” in the gamified educa-
tional system (game element Stats)

Ecological (SE) This gamification design represents how a gamified educational system would
engage the student to follow a desired behavior. The student would have to
choose a specific path to follow (game element Imposed Choice). After choos-
ing the path, the student would spin a “wheel of luck” to earn a bonus, which
could be “Skip a question”, “Request a help letter” or “Increase the level of the
phase by one hour” (game element Chance). From there, they would have a
limited time to finish the phase (game element Pressure Time), where if they
finish in the proposed time, they would earn a rare stone (game element Rar-
ity). The student would have the opportunity to exchange the item for more lives
or items (game element Economy)

Social (SS) This gamification design represents how a gamified educational system would
provide social interaction. The student would have to join other students on
a group mission, where they could help each other in order for everybody to
reach the end (game element Cooperation). The team which finishes first
(game element Competition) would win the title “Pioneers” (game element
Reputation). Participants would be notified whenever other teams were close to
reaching them (game element Social pressure)
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"A teacher was walking in a forest
and filled the way with
challenges, so as not to get lost
on the way back
Are you able to unravel them to
help her get home? You can create
a profile or reply anonymously.
What do you prefer?"

"If you chose to continue
without creating a profile in the
system, you can now start
answering the questions"

"This will be your avatar in
"If you chose to the system. You can post it
create a profile, on your social networks."

choose one avatar 2

"Now you can start
answering the
questions. Good luck!"

\

Frame 1: Imagine you’re entering a system for the first time and hear an audio that says...;
Frame 2: “A teacher was walking in a forest and filled the way with challenges, so as not to
get lost on the way back. Are you able to unravel them to help her get home? You can create
a profile or reply anonymously. What do you prefer?”; Frame 3: “If you chose to continue
without creating a profile in the system, you can now start answering the questions”; Frame
4: “If you chose to create a profile, choose one avatar below.”; Frame 5: “This will be your
avatar in the system. You can post it on your social networks.”; Frame 6: “Now you can
start answering the questions. Good luck!”

Fig.3 Storyboard fictional
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Hello, welcome to our \\XN\W/// \X\\\ ////
system! “How about taking a i Every three correct questions you
Sour o know the rules and Vo:;egst;?‘lj':ssg::l;v‘vg A have the chance to answer a puzzle
icons of the system? I that will give vou an extra life!
777N 77N
—
’

\\\\\\M‘M/// \\\\\ ‘ t /(/ /
> Don't worry! If you miss a question, you'll have < X \\ \\ // // 7
the option to answer another question about
the same topic and earn the lost point.
Every time the system has an update, you'll

- e receive a notification when you log into the
7 Wm\\\ system. It can be auditory, visual, or

vibration, according to your preferences.
This way you won't miss any news! You can
also propose improvements in the system.

ZMIN

o0,

Frame 1: Hello, welcome to our system! How about taking a tour to know the rules and
icons of the system?; Frame 2: Your goal is to answer 21 questions correctly.; Frame 3:
Every three correct questions you have the chance to answer a puzzle that will give you an
extra lifel; Frame 4: Don’t worry! If you miss a question, you’ll have the option to answer
another question about the same topic and earn the lost point.; Frame 5: Every time the
system has an update, you’ll receive a notification when you log into the system. It can be
auditory, visual, or vibration, according to your preferences. This way you won’t miss any
news! You can also propose improvements in the system.; Frame 6: Our tour is over. Now
you can start answering the questions. Good luck!

Fig.4 Storyboard personal
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Welcome to the system! On the way, you'llfind
boxes with questions to be answered. You'll
reach the “Beginner” level when you get seven

‘questions right. Good luck!

Congrats, you've reached the Beginner
level! n you answer fourteen
questions correctly, you'll reach the
Apprentice level.

1 8 6.6 6 & & ¢

ok ok ok ok kb

Welcome to your progress page! Here you
can see what you have already won and what
you can still win in the system.

PP /
S ReeRoNneE ¢ >w,< ﬁ
0 0.0.0. 0.0 0 000 o

Frame 1: Welcome to the system! On the way, you’ll find boxes with questions to be an-
swered. You'll reach the “Beginner” level when you get seven questions right. Good luck!;
Frame 2: You’ve answered the first question correctly and won 10 XPs!; Frame 3: -; Frame 4:
Congrats, you’ve reached the Beginner level! When you answer fourteen questions correctly,
you’ll reach the Apprentice level.; Frame 5: You have answered ten questions correctly and
won your first trophy!; Frame 6: Welcome to your progress page! Here you can see what you

have already won and what you can still win in the system.

Fig.5 Storyboard performance
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Hello! This phase is a group
challenge. Jilia and John are on
this mission with you. You need to
answer five questions correctly to
finish the mission.

Attention! John is in
trouble and if he doesn't
finish question three, the

group won't finish the
mission. Do you want to
send a help letter to
John?

Groyp,
two ogpartention) The
the foy gy, S1OUDS it are
cang Questiop, an, ling
Urpass y, "M the,
Challeng,, ™ the

John answered question three
correctly! Just two more
questions and you'll finish the
mission!

s the title that the
T\\lSl;“l\le el i
ﬁ&\\'\nginhrstv\a .

Frame 1: Hello! This phase is a group challenge. Jilia and John are on this mission with you.
You need to answer five questions correctly to finish the mission.; Frame 2: Attention! John
is in trouble and if he doesn’t finish question three, the group won’t finish the mission. Do
you want to send a help letter to John?; Frame 3: John answered question three correctly!
Just two more questions and you’ll finish the mission!; Frame 4: Group, attention! There are
two other groups finishing the fourth question and they can surpass you in the challenge.;
Frame 5: Congratulations team! You are the first team to finish the challenge and have won
first place in the class!; Frame 6: This is the title that the group received for finishing in

first place.

Fig.6 Storyboard social
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Attention! You
chose the left
path and now you
can spin the
wheel of luck to
geta bonus!
Increase the time of this_
To finish this phase you nee phase in an hour

to choose which path you wil
follow.

ongratulations! You can skip a question from this phase.

=

Attention! Now you have an hour to finish this|
phase. Good luck!

Frame 1: To finish this phase you need to choose which path you will follow.; Frame 2:
Attention! You chose the left path and now you can spin the wheel of luck to get a bonus!;
Frame 3: Congratulations! You can skip a question from this phase.; Frame 4: Attention!
Now you have an hour to finish this phase. Good luck!; Frame 5: You have finished the
phase in less than an hour and got a rare stone! It can be exchanged for other items.; Frame
6: - .

Fig.7 Storyboard ecological
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