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Abstract
Gamifcation approaches are not always effective

and vary in their success. Several studies suggest that
unexpected results of effectiveness are related to a
dearth of personalization of gamifed systems following
a one-size-fts-all (OSFA) approach. Although research
indicates that gamifcation design that is dynamically
adjusted to the preferences of the person using the
system (i.e., adaptive gamifcation) can positively
impact behavioral or motivational outcomes, there
is still a gap in understanding the effectiveness of
adaptive gamifcation. This work aims to advance our
understanding on the impact of adaptive gamifcation
on motivational and behavioral outcomes in the context
of gamifed crowdsourcing. To this end, an experiment
(n=135) is conducted with a text-based adventure
game that employs different versions of a narrative
designed to address the specifc needs of previously
conceptualized distinct types of users (i.e., Hexad user
types). The results show that adaptive gamifcation
does not lead to higher behavioral outcomes, i.e.,
increased crowdsourcing participation, or motivational
outcomes. Conclusively, this work challenges the
common assumption of adaptive gamifcation based
on player types being worth the effort. Moreover, the
results show that general need satisfaction is associated
with increasing motivational outcomes, independent
of a user’s player type. Therefore, this work suggests
focusing on different perceptions of need satisfaction
being required by individuals rather than focusing on
player types which are abstractions of reality.

1. Introduction
Recent years have seen an emerging trend in using

adaptive concepts for tailoring information systems to
create more user-centric solutions. This trend has also
become increasingly relevant for gamifying information
systems. Over the past decade, it has become a common
practice to utilize design elements from games outside
of traditional game environments (Deterding, Dixon,
Khaled, & Nacke, 2011) in order to invoke experiences,
similar to those in games. This trend known as ‘gami-

fcation’ intends to foster psychological responses (i.e.,
motivation, fow experience, interest), and infuence be-
havioral outcomes (i.e., engagement, system use, or con-
tribution) (Hamari, Koivisto, & Sarsa, 2014; Koivisto
& Hamari, 2019). While the benefts and potential of
gamifcation have been consistently demonstrated, it is
crucial to acknowledge that gamifcation approaches are
not always effective and vary in their success (Krath &
von Korfesch, 2021; Böckle, Micheel, Bick, & Novak,
2018; Morschheuser, Hassan, Werder, & Hamari, 2018).
Often, unexpected results of effectiveness are related
to the limitations of modest gamifed systems follow-
ing a one-size-fts-all (OSFA) approach (Morschheuser
et al., 2018; Klock, Gasparini, Pimenta, & de Oliveira,
2015). Such systems lack the consideration of the di-
versity and individuality of users, their individual goals,
needs, and values (Klock et al., 2015; Ferro, Walz, &
Greuter, 2013). In particular, prior research has investi-
gated three intrinsic needs posited by self-determination
theory (SDT), namely relatedness, autonomy, and com-
petence, and their effect on motivational outcomes, such
as enjoyment, intention for future play, and immersion.
For example, it has been shown that a game’s narrative
can support perceived autonomy (Bormann & Greite-
meyer, 2015); challenges, badges, and leaderboards can
partly support the feeling of autonomy, relatedness, and
competence (van Roy & Zaman, 2019). Humans are in-
herently different and so are the aspects that motivate
individuals to engage in a particular behavior. In con-
sequence, there have been attempts to identify and cate-
gorize types of users based on their motives and needs.
One popular typology in the gamifcation sphere is the
User Type Hexad model by Marczewski (Marczewski,
2015). Such typologies indicate that designing a gami-
fed system requires thoughtful consideration of the se-
lected motivational affordances (i.e., gamifcation de-
sign elements) to accommodate specifc user needs and
to achieve the system’s goal. Thus, besides considera-
tion of generally suitable motivational affordances, it is
essential to consider the individual user of the system
(Klock et al., 2015; Ferro et al., 2013). By doing so, a
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standard gamifcation system can be turned into an adap-
tive gamifcation system.
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However, designing individually tailored systems is
complex (Morschheuser et al., 2018; Klock et al., 2015;
Klock, Gasparini, Pimenta, & Hamari, 2020; F. Ton-
dello, 2019) and we lack suffcient empirical support
on whether tailored gamifcation approaches are in fact
more effective and preferable compared to more generic
(i.e., OSFA) gamifcation approaches. Often, random
or only simple, superfcial game elements and mechan-
ics are implemented into the software, primarily rep-
resented by the most common gamifcation elements,
namely points, badges, and leaderboards (Rodrigues et
al., 2021; Morschheuser, Hamari, Koivisto, & Maedche,
2017; Hamari et al., 2014). On other occasions, design-
ers opt to integrate as many design interventions as pos-
sible to ensure that all users can fnd features they ap-
preciate (Hassan, Dias, & Hamari, 2019; Klock et al.,
2015; Schöbel, Söllner, & Mishra, 2017). Many de-
signers underestimate the complexities and various chal-
lenges involved in gamifying a system. For example, it
cannot simply be assumed that game elements are gen-
eralizable or transferable into new contexts, and still in-
duce the same effects (Huotari & Hamari, 2016; Rigby,
2015; Deterding, 2015). Scientifc work highlights the
importance of considering the users’ individuality when
designing a gamifed tool as it makes a signifcant im-
pact on the users’ performance (Krath & von Korfesch,
2021; Lopez & Tucker, 2021; Böckle et al., 2018; Pas-
salacqua, Senecal, Fredette, Nacke, & Pellerin, 2021).
Nevertheless, few empirical studies exist that explore
the adaptation of game elements, or mechanics (Klock
et al., 2020). The bottom line is that there is an over-
whelming amount of OSFA approaches, which are con-
sequently better understood whereas adaptive gamifca-
tion approaches are still sparse, which prevents us from
understanding the effects associated with tailored ap-
proaches better. Hence, it remains elusive whether it
is worth the economic investment, time, and effort to
design more complex tailored gamifcation over more
generic design interventions.

The present paper aims to close this gap by inves-
tigating the impact of adaptive versus OSFA gamifed
applications in a narrative-based adaptation approach on
crowdsourcing participation. Specifcally, we pose the
question of whether adaptive gamifcation, i.e., adapta-
tion of the game’s narrative, compares more favorably
as opposed to an OSFA approach when it comes to in-
ducing motivational and behavioral outcomes. To this
end, an experiment in a text-based adventure game for
collecting handwriting data is conducted. The adap-
tation is realized based on the Hexad player types of
users, with a particular focus on three intrinsically moti-

vated player types that can be directly derived from SDT
(Deci, Eghrari, Patrick, & Leone, 1994; Ryan & Deci,
2000a; Marczewski, 2015). Thereby, the adaptation af-
fects the narrative of the text-adventure, resulting in the
users playing different storylines, either selected based
on their Hexad player type or randomly chosen.

2. Theoretical foundations and related
work

2.1. Adaptive gamifcation
Gamifcation intends to afford systems, services, and

activities with elements known from games to produce
positive, i.e., ‘gameful’ user experiences, thereby gen-
erating motivation and meaningful engagement that is
both enjoyable and instrumental (Hamari et al., 2014;
Deterding et al., 2011; Koivisto & Hamari, 2019).
Standard gamifcation concepts (i.e., OSFA-approaches)
commonly lack the consideration of the diversity of
users: their individual motivators, goals, and needs
(Klock et al., 2015; Ferro et al., 2013). To overcome
the shortcomings of OSFA gamifcation approaches,
a research stream has formed called adaptive or tai-
lored gamifcation. The basic idea is to adapt the sys-
tem to the individual user preferences with the aim
to achieve superior outcomes over generic gamifcation
approaches. The concept of adaptation is already re-
fected in game development. For example, Bakkes et al.
(Bakkes, Tan, & Pisan, 2012) suggest eight components
of games suitable to manipulate for adaptation: space,
mission/task, character, game mechanics, narrative, mu-
sic/sound, player matching (multiplayer), and diffculty
scaling. Several studies have exploited adaptation in the
area of gamifcation based on various factors such as de-
mographic aspects, e.g., gender and age, gamer type, or
the consideration of player typology (F. A. Orji, Oyibo,
Orji, Greer, & Vassileva, 2019; Klock et al., 2020). The
latter distinguishes motivations based on user types.

However, a lot of research is conducted about user
modeling, e.g., analyzing user preferences for differ-
ent game elements to realize future adaptation, but not
measuring the actual impact of adaptive gamifcation
(Klock et al., 2020). Past research provided frst in-
sights into the effect of adapting a gameful system, lead-
ing to increased user engagement, having a positive ef-
fect on user performance, and more effciently achieving
the system’s goal (F. Tondello, 2019; Lopez & Tucker,
2021; R. Orji, Tondello, & Nacke, 2018; Rozi, Ros-
mansyah, & Dabarsyah, 2019; Tondello & Nacke, 2020;
Schwarz et al., 2021). In general, when talking about
tailored or adaptive gamifcation, two concepts need
to be differentiated: customization and personalization
(F. Tondello, 2019). Customization refers to the user
taking action, i.e., choosing preferred game elements



from a predefned list, also referred to as bottom-up
gamifcation (Tondello & Nacke, 2020). Studies com-
paring OSFA to customized gamifcation approaches
have revealed a positive effect on behavioral outcomes
(Tondello & Nacke, 2020; Lessel, Altmeyer, Müller,
Wolff, & Kr¨
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uger, 2017). However, even if the beneft
of tailoring a system to personal preferences might pri-
marily rely on terms of freedom of choice, prior research
could not determine an effect on autonomy (Schubhan,
Altmeyer, Buchheit, & Lessel, 2020). Moreover, Schub-
han et al. (Schubhan et al., 2020) could not fnd an effect
on other aspects, such as enjoyment, competence, and
pressure either. Thus, it is questionable whether posi-
tive effects on behavior are related to the adaptation of
a system or other determinants, such as user contingent
commitment (Rodrigues et al., 2021; Schubhan et al.,
2020). In contrast, personalization refers to the system,
respectively designer, taking action, i.e. adapting to the
individual user’s information. Thus, it requires users to
indicate their gamifcation preferences before using the
system. A particular theory that has been deemed ap-
propriate to explain user behavior based on their moti-
vational needs and preferences is SDT.

2.2. Self-determination Theory
SDT posits human behavior to differ in grades of in-

ternalization on a scale from internal to external engaged
behavior. A simple approach to distinguishing motiva-
tions is the differentiation between intrinsic and extrin-
sic. Intrinsic behavior occurs out of inherent interest and
enjoyment. The individual is motivated by the percep-
tion of the activity being enjoyable itself. In contrast,
extrinsic-driven behavior is not inherent and the reason
for engagement is external to the activity itself. Extrin-
sic motivation can be perceived in the form of tangible
as well as intangible rewards (Deci & Ryan, 1985; Deci,
Vallerand, Pelletier, & Ryan, 1991; Ryan & Deci, 2000a,
2000b). If an individual is intrinsically motivated, cre-
ativity increases, positive emotions are shown, and per-
sistence is higher. Furthermore, intrinsically motivated
behavior is more likely to be continued while perfor-
mance is experienced as optimal (Reeve, 2018; Ryan
& Deci, 2000a). Therefore, evoking intrinsic motiva-
tion is more favorable. The basis for intrinsic motiva-
tion is the support of three basic human psychological
needs as suggested by SDT, namely social relatedness,
autonomy, and competence. Social relatedness is the
need to experience a sense of belonging to others, be-
ing connected, and caring for others. Autonomy repre-
sents the need of feeling in control of the own behav-
ior and goals, being self-initiating, and engaging in self-
regulating activities. Competence summarizes the need
of experiencing mastery and learning skills while under-

standing how to attain possible internal and external out-
comes by effciently performing necessary actions (Deci
et al., 1991). Overall, SDT has consistently proved reli-
able in explaining the underlying motivations of human
behavior, which makes it a valuable source for designing
information systems whose aim is to adapt to the specifc
motivational needs of users.

2.3. Player types
Comprehensive approaches to understanding users’

individual preferences in the context of games and gam-
ifcation are player types or user typologies. One pop-
ular typology in the gamifcation literature is the User
Type Hexad model. Besides its focus on gameful de-
sign instead of game design, it is not tailored to a spe-
cifc domain, enabling general applicability. Studies
have shown promising results pertaining to the effects
of adapting a system based on individuals’ Hexad player
types, including increased user acceptance and system
usage (Böckle et al., 2018) or user performance (Lopez
& Tucker, 2021). The Hexad scale proposes six differ-
ent player types, which are either derived from intrin-
sic or extrinsic motivations, as defned by SDT (Ryan
& Deci, 2000a). Derived user types can be understood
as personifcations of motivations, whereby the three in-
trinsic motivations from SDT, namely relatedness, au-
tonomy, and competence, are extended with a fourth,
that is purpose (Deci et al., 1994). The model was
later empirically validated by Tondello et al. (Tondello,
Mora, Marczewski, & Nacke, 2019). In summary, Mar-
czewski (Marczewski, 2015) distinguishes user types by
the degree they are motivated by either intrinsic or ex-
trinsic factors. They are defned as follows (Marczewski,
2015; Tondello et al., 2016). Philanthropist: This player
type is driven intrinsically by a sense of purpose, be-
ing motivated by altruism or the feeling of serving a
higher purpose with their actions; Socializer: Socializ-
ers are motivated by relatedness, looking for interaction
with others and creating social connections; Free Spirit:
The primary motivation factor of this player type is au-
tonomy, i.e. seeking for the freedom of self-expression
without external control; Achiever: The main motivators
for achievers are competence and mastery. Driven by
challenges to overcome and being the best in complet-
ing tasks, they seek to prove themselves; Player: Moti-
vated by the pursuit of extrinsic rewards, e.g., points and
badges, this type of user always expects something in re-
turn; Disruptor: Disruptors are driven by change. Either
positively or negatively disrupting a system, they are act-
ing to force changes, testing the system, its boundaries,
and trying to push them further.

Understanding the effects of adaptive gamifcation,
classifying game elements, or investigating the ft be-



tween game elements and player types are components
of various research work in the last years (F. Tondello,
2019; Klock et al., 2020; Böckle, Novak, & Bick, 2017;
Hallifax, Serna, Marty, Lavou´ e, 2019; Krath
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e, & Lavou´
& von Korfesch, 2021). However, there is still a gap
in understanding the role of users’ individuality and the
resulting sensitivity to the impact of gamifcation affor-
dances (Koivisto & Hamari, 2019). A lot of research
centers around user modeling, e.g. analyzing user prefer-
ences for different game elements to realize future adap-
tation, whereas attempts to measure the impact of adap-
tive gamifcation remain meager (Klock et al., 2020).
Research provides conceptual frameworks on adapta-
tion, but no or only little results on real-world adap-
tation (Böckle et al., 2018, 2017; Klock et al., 2020;
Lopez & Tucker, 2021). Conclusively, there is still a
lack of understanding of whether adaptive gamifcation
in real-world applications can increase motivational and
behavioral outcomes to the extent that it justifes the de-
sign efforts associated with the adaptation. It is also
notable that most of the research about adaptive gami-
fcation is dedicated to the domain of education, which
makes it challenging to transfer context-dependent fnd-
ings to other felds (Rodrigues et al., 2021; Klock et al.,
2020; Hallifax, Serna, Marty, & Lavoué, 2019). Impor-
tantly, to the best of our knowledge, personalized adap-
tive gamifcation has not been investigated in a crowd-
sourcing context. This work aims to extend research in
the feld of adaptive gamifcation to explore its effects
in the context of gamifed crowdsourcing in a real-world
application.

3. Methods
The research question was investigated using a text-

based adventure game called STABILO Dungeon, which
is a gamifed crowdsourcing approach for collecting
handwriting data (see Fig. 1) and was developed by us
using Unity 3D. Gamifed crowdsourcing systems aim
at using motivational affordances to increase user partic-
ipation and harness the power of the crowd for solving
tasks or problems (Morschheuser, Hamari, et al., 2017;
Morschheuser, Maedche, & Walter, 2017). The purpose
of our crowdsourcing solution is to engage people in
writing words with an IoT device called Digipen to col-
lect data for further development of Digipen’s machine
learning algorithms. The approach is played on a tablet
that is wirelessly connected with the Digipen, a classic
ballpoint pen equipped with sensors to detect movement
and pressure of a persons’ handwriting. The Digipen is
used to write on standard paper. The handwriting is then
digitized, displayed on a digital device (e.g. a tablet),
and used to interact with the gameplay.

The core game mechanism of the STABILO Dungeon

Figure 1: The STABILO Dungeon app. Left: storyline
introduction. Right: gameplay using the Digipen.

is, as the key characteristic of an adventure game, pri-
marily driven by a narrative. The player controls the
main character of the narrative and can decide on the
main character’s actions at certain points of the story in
order to decide on the further game progress (Cavallari,
Heldberg, & Harper, 1992). A text-adventure as game
frame was chosen as it, from our point of view, best fts
the setup of an analog pen writing on paper interacting
with a digital application running on a tablet. As a nar-
rative framing, a spaceship has been selected on a jour-
ney to discover potential alternative planets for living,
inspired by science fction games.

Playing the game is simple. At predefned points in
the story, users are invited to write down sequentially
a combination of an action to execute, e.g., go, and a
corresponding object, location, or expression, e.g., left
or kitchen. The actionable activities a user can choose
from are predefned and shown via the user interface.
The character controlled by the player is moved in the
environment to solve obvious or underlying tasks. While
moving around, the character can not only interact with
objects, but also Non-player characters (NPCs), which
are part of the narrative.

3.1. Experiment design
For the experiment design, this work followed

the framework for adaptive gamifcation proposed by
B¨ ockle et al., 2018). B¨ ockleockle et al. (B¨ ockle et al. (B¨
et al., 2018) suggest differentiating four main elements,
namely purpose of adaptivity, adaptivity criteria, game
mechanics and dynamics, and adaptive interventions. In
this work, the purpose of adaptivity is to support partic-
ipation in the crowdsourcing task and consequently in-
crease the quantity of contribution. As an adaptivity cri-
terion, the Hexad player types were decided to address
the purpose, since it is one of the most relevant models
to identify user preferences for game elements (Hallifax,
Serna, Marty, Lavoué, & Lavoué, 2019). Finally, to
decide what game mechanics, dynamics, and adaptive
interventions are considered Bakkes et al. (Bakkes et
al., 2012) was referred to. According to Bakkes et al.
(Bakkes et al., 2012), different components of games can
be considered as factors to tailor a game to its user. In
this experiment, the adaptation of the game’s narrative
was chosen. Thereby, the present study extends research
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on adaptive storytelling.
Beside the prior described development of the gen-

eral application, three different narratives, further re-
ferred to as storylines, were designed. Thereby, the
adaptive intervention manifests as personalized content.
The storylines are constructed to especially satisfy in-
trinsic user needs, as inferred from SDT. Hence, the de-
sign corresponds specifcally with the intrinsically mo-
tivated player types as of the Hexad model, namely
Achiever, Socializer and Free Spirit, which are also
among the most commonly observed types (Tondello et
al., 2019; Krath & von Korfesch, 2021). In general, the
focus for developing the adaptive storylines was on cre-
ating mechanisms for individual need satisfaction for the
corresponding player types. For Achiever we considered
features that give rise to competence perceptions (i.e.,
progress and challenge). Hence, the narrative was de-
cided to focus on a quest to solve, including underlying
challenges which can be mastered. Moreover, including
feedback on mastery for succession is suitable for the
narrative (Marczewski, 2015). In contrast, for Social-
izer, it is relevant to address the need for relatedness. As
the experiment design does not allow for social interac-
tion with other players, it was decided to focus on the
integration of NPCs. Additionally, research shows that
relatedness fulfllment is associated with having a mean-
ingful role, taking care of others and feeling emphatic
(Sailer, U.Hense, Mayr, & Mandl, 2017; Rigby & Ryan,
2011). Therefore, the narrative should include mecha-
nisms for inducing empathy by taking care of somebody.
Finally, for the Free Spirit the focus was on the need
for autonomy. Prior research indicates that autonomy
needs can be addressed by enabling freedom of deci-
sion and facilitating perceptions of task meaningfulness.
(Marczewski, 2015; Rigby & Ryan, 2011; Ryan, Rigby,
& Przybylski, 2006). Furthermore, Free Spirits are as-
sociated with Easy Fun. Therefore, it was decided that
the narrative should not be restrictive, but that the users
themselves can choose the sequence of a task. More-
over, the narrative should include possibilities for mean-
ingful branching choices, meaning options for the user
to infuence how the narrative continues. Additionally,
the narrative should support exploration and offer unex-
pected content. An overview of the designed storylines
and main mechanisms for need satisfaction can be found
in Tab. 1. The storylines are introduced in detail in the
following, including practical mechanism examples.

In the Achiever storyline, the user’s character was
introduced to serve as a night guard while a meteorite
shower hits the spaceship. Consequently, the power sup-
ply of the spaceship is damaged and needs to be repaired
immediately to save the rest of the crew. Therefore, the
users’ primary role is to identify the root cause of the

Table 1: Developed adaptive storylines.
Player type Mechanism for need satisfaction
Achiever Quest, underlying challenges,

Feedback of mastery

Socializer Non-player characters for interaction,
Meaningful role, Emphasis, Care taking

Free Spirit Freedom of choice over sequence
of tasks, Meaningful choices

power supply damage, fnd suitable tools for repairing,
and fnally fx the damage. Meanwhile, the user receives
positive feedback about progression for every underly-
ing challenge solved. Thus, the story aims to refect a
quest with underlying challenges and is enriched with
motivating feedback of mastery - all serving to affect the
need for competence (Marczewski, 2015).

The storyline developed for Socializers distinguishes
as it introduces the users’ character as trying to help a
little girl who got lost to fnd her way back. This can
only be achieved by interacting and being supported by
other NPCs, e.g., asking for chocolate to calm the girl
or being directed to where to fnd support. In contrast to
the previously described story, the quest is structured to
be subconscious, and the character is described as being
driven by social aspects, i.e., empathy, and caretaking.
Thereby, it is the only storyline where NPCs appear, as
well as it aims to evoke empathy and transport a need for
caretaking by taking on a meaningful role. Thus, this
storyline presumes to satisfy the need for relatedness
(Sailer et al., 2017; Rigby & Ryan, 2011; Marczewski,
2015).

Lastly, the storyline adapted to Free Spirits differs
from the previously described as it does not require a
fxed sequence of actions but gives the user the free-
dom of choice. The character is introduced to having
the opportunity to explore the spaceship, visit different
rooms, and interact with different things. In the story,
exploration is encouraged, and choices regarding how
the story continues are available, e.g., whether the user
wants to plant tomato or pepper seeds or whether the
user wants to send out a rover to explore another planet
or keep it. Thus, it aims at satisfying both aspects of
autonomy, namely autonomy in regards of freedom of
decision and autonomy in regard to task meaningfulness
- offered through the possibility to make branching de-
cisions (Marczewski, 2015; Rigby & Ryan, 2011; Ryan
et al., 2006).

3.2. Experiment procedure
The research follows an experimental between-

subject design. In Fig. 2 a summary of the experimen-
tal procedure can be found. Before the randomized ex-
periment, the participants were introduced to the appli-
cation’s aim to collect handwritings to train the writing
recognition of the Digipen. However, they were not in-
structed to the experiment being about adaptive gamif-
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Table 2: Participant demographics.

Figure 2: Experimental procedure.

cation. Participants are asked to provide demographic
information, e.g., year of birth, gender, and handed-
ness, when starting the application. Furthermore, they
are asked to rate the Hexad scale items on a seven-point
Likert scale presented in a randomized order. However,
no information about if and how the rating affects the
game is given. Next, the participants are randomly as-
signed to one of the experiment groups, namely OSFA or
adaptive. Based on the experiment group, the storyline
is selected. Afterwards, the participants play the cho-
sen storyline by using the Digipen. The users can either
play the story until it is fnished or can leave the game
at any time. Finally, after leaving the game, the user is
asked to fll out a fnal questionnaire. The items of the
post-experiment questionnaire intended to measure need
satisfaction and motivational outcomes. Items are pre-
sented in a randomized order and are rated on a seven-
point Likert scale. The experiment was presented on
two consecutive weekends at an open-innovation labora-
tory in the city-center of Nuremberg, as well as at a sci-
ence popularization event in Nuremberg. Further, sev-
eral participants were recruited in private networks and
among employees of STABILO. The experiment was
conducted between the end of January and the end of
May 2022. All users received STABILO pencils worth
C1-5C for their participation. The experiment groups
differ in whether participants are exposed to the - based
on the Hexad scale - best ftting storyline (adaptive) or
to a randomly selected storyline (OSFA). The storyline
is the independent variable manipulated in the between-
subject design.

3.3. Participants
In total, 157 participants completed the experiment.

Of those 19 were excluded due to detected patterns in the
survey results. Patterns are referred to as either all items
rated the same way, or consequent descending or ascend-
ing item rating. Additionally, the handwriting recogni-
tion is only trained for right handed people which is why
three participants were excluded as they are left handed.
In summary, this concludes in 135 participants which are
considered in the evaluation.

Among the participants, more than half were female
and the average age is 35.4. An overview of the par-
ticipants’ demographics can be found in Tab. 2. The

Gender n % Age n %
male 56 41.5 % less than 20 17 12.6 % 
female 74 54.8 % 20-29 47 34.8 % 
unknown 5 3.7 % 30-39 24 17.8 % 

40-49 12 8.9 % 
50-59 23 17.0 % 
higher than 60 7 5.2 % 
unknown 5 3.7 % 

experiment differentiates between two groups, namely
adaptive and OSFA. Assignment of experiment group
happened randomly. 69 participants were assigned to
the adaptive group and 66 participants were assigned
to the OSFA group. In the adaptive group the partici-
pants played the storylines designed for its main player
type out of the SDT based player types. In contrast, in
the OSFA group, participants were randomly assigned to
one of the storylines. As a result it can occur that partic-
ipants, even if assigned to the OSFA group, are playing
the potentially best ftting storyline. However, the as-
signment was performed randomly as the proposed de-
sign refects how practical realization would look like
when designing one approach for all user.

3.4. Measures
To realize the experiment and evaluate its results, dif-

ferent measures were used.
Pre-experiment questionnaire The pre-experiment
questionnaire surveyed for the users’ Hexad types. The
Hexad survey was presented in German (Krath & von
Korfesch, 2021). Items were operationalized via a
seven-point Likert scale and presented in a randomized
order.
Behavioral outcomes To investigate the gamif-
cation conditions’ effects on behavioral outcomes,
the users’ crowdsourcing participation was mea-
sured. Crowdsourcing participation is operationalized
as whether the participant has fnished the storyline. The
number of handwritten words per user was not consid-
ered, due to methodological considerations. The amount
of handwritten words is confounded with the algorithm’s
performance, not allowing to obtain them independently.
Additionally, participants may execute actions not di-
rectly related to the successful completion of a task.
Post-experiment questionnaire The post-
experiment questionnaire surveyed for perceived
intrinsic need satisfaction and motivational outcomes.
Table 3 provides a detailed overview of the survey
constructs, a description, and from where they were
adopted. All items were derived from previously
published sources and measured along a seven-point
Likert scale presented in a randomized order. For items
with no German translation available in literature, three
native speakers with C1 English profciency provided
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enjoymeo1 absorption fll1ure play 

experiment group 
- OSFA1n • 66) 
- adaptive(n • 69) 

storyline = Achiever storyline " Free Spirit storyline " Socializer 
(OSFA: n = 18, ,1daptive n = 26) {OSFA: n" 33, ad,1ptive n = 17) {OSFA: n = 15, adaptive n" 26) 

experiment group 
- OSFA 
- adaptive 

Table 3: Post experiment survey constructs. UPEQ
by Azadvar and Canossa (2018), PENS by Ryan et al.
(2006), and GAMEX by Eppmann et al. (2018).

Construct Adapted from
Intrinsic
need
satisfaction

competence UPEQ
autonomy PENS
relatedness UPEQ

Motivational
outcomes

future play Ryan et al.
absorption GAMEX
enjoyment GAMEX

independent translations, which were refned by consid-
ering a consensus and closest word equivalence (Brislin,
1976).

For measuring perception of intrinsic need sat-
isfaction, items of PENS and UPEQ were utilized.
Both scales fnd their theoretical background in SDT.
Moreover, UPEQ was developed as a transformation of
existing SDT based surveys, including PENS. Besides
the similarities, UPEQ offers a larger validation sample
and more importantly involves in the contextualization
of relatedness sociality with NPCs. Thus, UPEQ
was used instead of PENS for the relatedness and
competence constructs in this work.

As motivational outcomes in this work, enjoyment,
absorption, and future play were assessed. Absorption
and enjoyment both were measured by items derived
from GAMEX. GAMEX was explicitly designed for
gamifcation instead of games and is generalizable
to different gamifcation contexts, or applications
(Eppmann et al., 2018). Lastly, evaluating the player’s
future play intention was assessed by items adopted
from (Ryan et al., 2006). Testing the post-experiment
survey model and constructs was realized using
component-based PLS-SEM in SmartPLS 3.

Convergent validity was assessed via Cronbach’s
α (> 0.7), Average Variance Extracted (> 0.5), and
Composite Reliability (> 0.7) (Fornell & Larcker, 1981;
Nunnally, 1978). All constructs’ convergent validity
metrics were met, as they are higher than the thresholds
given. Discriminant validity of the post-experiment
questionnaire was assessed by confrming that each
items’ loading is highest with its corresponding con-
struct and comparing the square root of each constructs’
AVE with inter-correlations of the other constructs.
Besides the construct of competence, where the inter-
correlation between competence and enjoyment exceeds
the square root of the AVE, discriminant validity was
met according to the Fornell-Lacker criterion.

4. Results
In summary, playing the STABILO Dungeon, 8,563

crowdsourced handwritten words were collected.
Motivational outcomes As Fig. 3 shows, the dis-
tributions of the motivational outcomes, perceived en-

Figure 3: Motivational outcomes per experiment group.

Figure 4: Motivational outcomes per experiment group
and per story.

joyment, perceived absorption and future play inten-
tion, show no clear difference between the experiment
groups. This is reiterated by the result of a one-sided
Mann–Whitney U test (see Tab. 4), where no signif-
cant difference is evaluated. Deepening the analysis to
the storylines, it can be found that in fact some motiva-
tional outcomes are higher for the adaptive group. How-
ever, performing a one-sided Mann–Whitney U test, no
statistical signifcant greater results can be found. A
Mann–Whitney U test is performed due to the non-
parametric nature of the Likert scale used to assess the
outcomes.

To assess the relationships between the independent
and dependent variables, a correlation analysis between
the intrinsic need satisfaction and motivational outcomes
is performed. As the Likert scale is of non-parametric

Table 4: One-sided Mann–Whitney U test results of mo-
tivational outcomes adaptive to OSFA group.

outcome storyline ∆ mean p

enjoyment

Total 0.10 0.47 
Achiever 0.85 0.17 

Free Spirit −0.58 -
Socializer 0.10 0.39 

absorption

Total 0.15 0.31 
Achiever 0.27 0.31 

Free Spirit −0.19 -
Socializer 0.24 0.28 

future play

Total 0.05 0.42 
Achiever 0.38 0.24 

Free Spirit −0.38 -
Socializer 0.04 0.49 



I I I I I 

I I I I 

Page 1133

Table 5: Kendall’s τ correlation between perceived satis-
faction of individual intrinsic needs or general need sat-
isfaction and motivational outcomes (*** p<.001).

enjoyment absorption future play
autonomy 0.65*** 0.53*** 0.63***

competence 0.69*** 0.47*** 0.57***
relatedness 0.45*** 0.51*** 0.52***

intrinsic need
satisfaction 0.68*** 0.57*** 0.66***

Table 6: ∆ Crowdsourcing participation adaptive to
OSFA group and two-sample proportions z-test results.

storyline ∆ proportion p
Total 8.70% 0.1326
Achiever 24.79% 0.0501
Free Spirit 0.89% 0.4740
Socializer -2.05% -

nature, Kendall’s τ was utilized for the analysis. Tab. 5
presents the correlations of the perceived intrinsic need
satisfactions and the motivational outcomes. Overall,
the correlation results reveal highly signifcant correla-
tions between the perceived intrinsic need satisfactions
and all motivational outcomes. Deepening the analysis
to individual correlations, relatedness shows the lowest
correlation with enjoyment, whereas competence shows
the highest correlation with enjoyment. Next, with ab-
sorption, competence and relatedness show both similar
correlations, which are slightly exceeded by the corre-
lation between absorption and autonomy. Finally, for
the correlation with the intention for future play, auton-
omy shows the highest correlation. Relatedness shows
the lowest correlation with future play intention, which
is however still high. Moreover, as SDT posits as ba-
sis for intrinsic motivation the support of all three basic
human psychological needs, also the perceived intrinsic
need satisfaction as a combination of the three factors
competence, relatedness and autonomy, and its relation
with the motivational outcomes is explored. As seen in
Tab. 5 the sum of perceived intrinsic need satisfaction
and the motivational outcomes are all strongly correlated
and highly statistically signifcant.
Behavioral outcomes Measuring the effect of adap-
tation on behavioral outcomes is realized by investigat-
ing the crowdsourcing participation, operationalized as
whether a storyline has been fnished by the participant
or not. Table 6 summarizes the ∆ proportion of fnished
storylines between the experiment group.

The crowdsourcing participation is higher in the
adaptive group compared to the OSFA group. Deep-
ening the analysis to the individual storylines, espe-
cially the Achiever storyline shows a great difference
between the proportion of participants who fnished the
story in the adaptive group versus the ones in the OSFA
group. Contrary, for the Socializer storyline, the pro-

portion of participants who fnished the storyline of the
OSFA group is slightly higher than the one of the adap-
tive group. Analyzing whether the differences between
the proportions are signifcant, a two-sample proportions
z-test did not reveal signifcant results.

5. Discussion
This research explored the effectiveness of adaptive

gamifcation in comparison to OSFA approaches in the
context of a gamifed crowdsourcing use case for col-
lecting data on people’s handwriting. The experiment
(n=135), which followed a between-subject design, re-
vealed no signifcant effects on psychological and be-
havioral outcomes when using adaptive gamifcation de-
signed to address the prevailing motives and needs of
Achiever, Socializer, Free Spirit Hexad player types.
Importantly, the outcomes of personalizing the expe-
rience were not signifcantly higher than in the OSFA
group (here a randomly selected gamifcation design).

In more detail, the approaches designed for Achiev-
ers and Socializers resulted in motivational outcomes
that are higher when played only by these player types in
the adaptive group compared to the OSFA group. How-
ever, testing for empirical evidence, no signifcant dif-
ferences could be observed. Contrary, for the Free Spirit
approach, motivational outcomes of the OSFA group
even exceed the adaptive group. Further, analyzing the
relation between individual, i.e., perceived competence,
autonomy and relatedness need satisfaction, or overall
need satisfaction with the motivational outcomes reveals
more interesting fndings that need to be considered (see
Tab. 5). Not only the perceived satisfaction of every
individual need was signifcantly correlated with every
outcome, independent of a users’ player type, but also
the overall perceived need satisfaction. These results are
consistent with other research (Ryan et al., 2006; Ijaz,
Ahmadpour, Wang, & Calvo, 2020; Huotari & Hamari,
2016; Rigby, 2015; Reeve, 2018; Ryan & Deci, 2000a)
and generalize the tenacity of SDT in gamifcation re-
search. Taking this into account, it can be argued, that
even if player types, such as the considered Hexad player
types approach, classify users in categories based on
their prevailing motives and needs, it is necessary to not
only focus on the fulfllment of those individual needs
but instead consider offering mechanics to satisfy needs
on a broader scale. Our results indicate, that independent
of the user’s player type, opportunities to satisfy multi-
ple psychological needs are required, as also posited by
(Ryan et al., 2006).

5.1. Practical implications and future research
First, in line with our result that users should be pro-

vided with the possibility to satisfy multiple psycholog-
ical needs, system designers are advised to implement



gamifcation features that can satisfy a wider spectrum
of intrinsic needs rather than focusing on a very lim-
ited array of features that only target specifc needs of
a single player type. However, these features need to be
carefully selected to align user motivation and behavior
with the goals of the system, rather than including as
many features as possible, as this can otherwise result
in unintended consequences, such as motivational inter-
ference or distraction (Riar, Morschheuser, Hamari, &
Zarnekow, 2020; Riar, 2020). A possible solution to se-
lecting only a limited but targeted set of features while
at the same time provide users with a multitude of moti-
vational outcomes, may involve designing a narrative in
which users can go through different phases or even cy-
cles of need satisfaction (e.g., address competence needs
for initial fun and onboarding, then shift to socializa-
tion to bind users, e.g., emotionally, and incrementally
give users room for exploration and freedom of choice
to strengthen autonomy).
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Second, our research indicates that the source for sat-
isfying a specifc psychological need (e.g., competence)
may vary in conjunction with the different player types.
For instance, in the present experiment a Free Spirit
might perceive competence because of having mastered
to explore all rooms in the spaceship of the story. In con-
trast, an Achiever perceives competence because of the
mastered challenge. This may explain how one gam-
ifcation approach can satisfy the same psychological
need of distinct player types and is in support of pre-
vious research that demonstrates that one gamifcation
design can enable players to satisfy multiple needs (Xi
& Hamari, 2019). We encourage future work to further
investigate this assumption of different kinds of percep-
tions of needs for different player types.

Third, the results of the present study suggest that
while adaptive gamifcation is an intriguing concept,
questions remain whether and under what circumstances
it may be effective and worth the effort, as it may not al-
ways lead to the desired outcomes in real-life contexts.
This is in line with previous research that similarly found
adaptive gamifcation to be non-signifcant e.g., (Lopez
& Tucker, 2021; Tondello & Nacke, 2020; Schubhan et
al., 2020; Mora, Tondello, Nacke, & Arnedo-Moreno,
2018; Lavoué, Monterrat, Desmarais, & George, 2018;
Monterrat, Lavoué, & George, 2017). Thus, this work
challenges the assumption of the effect of adaptive gam-
ifcation based on Hexad player types. To move the feld
forward, it is necessary to further explore the potential
of adaptive gamifcation and what could lead to a break-
through in terms of its effectiveness. In particular, prior
research is highly invested in exploring adaptation based
on human need and player type frameworks, as in the
present study, whereas other potentially relevant aspects

are largely overlooked. For example, players’ needs can
hardly be categorized once and are then set in stone.
Rather they may be highly dynamic and dependent on
other factors that need further exploration, such as player
mood. In addition, there may also be other more stable
factors that are underexplored in the literature stream on
adaptive gamifcation, such as personal values. The roles
of unstable factors (such as player mood) and more sta-
ble factors (such as personal values) could become in-
triguing future waypoints for advancing our knowledge
regarding toward what end adaptive gamifcation needs
to be designed. While this poses new challenges for de-
signers it also offers new opportunities for research to
further investigate the potential of adaptive gamifcation.

5.2. Limitations
A limitation of this study is that it was built on

hardware, which has not yet reached market maturity.
Thus, the possibilities for recruiting participants were re-
stricted by the number of Digipens available to us. How-
ever, the missing market maturity should not have im-
pacted the experiment results. Anyways, it is suggested
to further extend the research with a bigger group of
participants to substantiate the fndings. Moreover, fu-
ture research is recommended to investigate comparable
approaches with other crowdsourcing applications and
in other contexts in order to contribute to the generaliz-
ability of the results. Despite the limitation, the present
study provides important insights into adaptive gamif-
cation, including practical implications and potential av-
enues for future research.
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Böckle, M., Micheel, I., Bick, M., & Novak, J. (2018).
A design framework for adaptive gamifcation ap-
plications. In Proc. of the 51st HICSS.

Bockle, M.,¨ Novak, J., & Bick, M. (2017). Towards
Adaptive Gamifcation: A Synthesis of current



Developments. In Proc. of the 25th ECIS.

Page 1135

Cavallari, B., Heldberg, J., & Harper, B. (1992). Adven-
ture games in education: A review. Australasian
Journal of Educational Technology, 8(2).

Deci, E. L., Eghrari, H., Patrick, B. C., & Leone, D. R.
(1994). Facilitating internalization: The self-
determination theory perspective. Journal of per-
sonality, 62(1), 119–142.

Deci, E. L., & Ryan, R. M. (1985). Intrinsic Motiva-
tion and Self-Determination in Human Behavior.
Springer US.

Deci, E. L., Vallerand, R. J., Pelletier, L. G., & Ryan,
R. M. (1991). Motivation and education: The
self-determination perspective. Educational psy-
chologist, 26(3-4), 325–346.

Deterding, S. (2015). The lens of intrinsic skill atoms:
A method for gameful design. Human–Computer
Interaction, 30(3-4), 294–335.

Deterding, S., Dixon, D., Khaled, R., & Nacke, L.
(2011). From Game Design Elements to Game-
fulness: Defning ”Gamifcation”. In Proc. of the
MindTrek‘11 (p. 9–15).

Eppmann, R., Bekk, M., & Klein, K. (2018). Game-
ful Experience in Gamifcation: Construction
and Validation of a Gameful Experience Scale
[GAMEX]. Journal of Interactive Marketing, 43,
98–115.

Ferro, L. S., Walz, S. P., & Greuter, S. (2013). To-
wards Personalised, Gamifed Systems: An Inves-
tigation into Game Design, Personality and Player
Typologies. In Proc. of the 9th IE: Matters of Life
and Death.

Fornell, C., & Larcker, D. F. (1981). Evaluating Struc-
tural Equation Models with Unobservable Vari-
ables and Measurement Error. Journal of Mar-
keting Research, 18(1), 39–50.

F. Tondello, G. (2019). Dynamic Personalization of
Gameful Interactive Systems. University of Wa-
terloo.

Hallifax, S., Serna, A., Marty, J.-C., & Lavoue,´ E.´
(2019). Adaptive gamifcation in education: A
literature review of current trends and develop-
ments. In Proc. of EC-TEL (pp. 294–307).

Hallifax, S., Serna, A., Marty, J.-C., Lavoue,´ G., &
Lavoué, E. (2019). Factors to Consider for Tai-
lored Gamifcation. In Proc. of CHI PLAY ’19
(p. 559–572).

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does Gam-
ifcation Work? – A Literature Review of Empir-
ical Studies on Gamifcation. In Proc. of the 47th
HICSS (pp. 3025–3034).

Hassan, L., Dias, A., & Hamari, J. (2019). How motiva-
tional feedback increases user’s benefts and con-

tinued use: A study on gamifcation, quantifed-
self and social networking. International Journal
of Information Management, 46, 151–162.

Huotari, K., & Hamari, J. (2016). A defnition for gam-
ifcation: anchoring gamifcation in the service
marketing literature. Electronic Markets, 27(1).

Ijaz, K., Ahmadpour, N., Wang, Y., & Calvo, R. A.
(2020). Player experience of needs satisfaction
(PENS) in an immersive virtual reality exercise
platform describes motivation and enjoyment. In-
ternational Journal of Human–Computer Interac-
tion, 36(13), 1195–1204.

Klock, A. C. T., Gasparini, I., Pimenta, M., & Hamari, J.
(2020). Tailored gamifcation: A review of liter-
ature. International Journal of Human-Computer
Studies.

Klock, A. C. T., Gasparini, I., Pimenta, M. S., & de
Oliveira, J. P. M. (2015). Everybody is playing
the game, but nobody’s rules are the same”: To-
wards adaptation of gamifcation based on users’
characteristics. Bulletin of the Technical Commit-
tee on Learning Technology, 17, 22–25.

Koivisto, J., & Hamari, J. (2019). The rise of motiva-
tional information systems: A review of gamifca-
tion research. International Journal of Informa-
tion Management, 45, 191–210.

Krath, J., & von Korfesch, H. F. O. (2021). Player
Types and Game Element Preferences: Investigat-
ing the Relationship with the Gamifcation User
Types HEXAD Scale. In Proc. of the HCI in
Games (pp. 219–238).
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