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Abstract. Gamified learning has the potential to improve learning outcomes,
but most strategies are focused on using Points-Badges-Leaderboards (PBL)
while neglecting other game elements. Drawing upon research discussing nos-
talgia’s potential to improve user experience and engagement, we hypothesized
affective memory could aid in designing gamification’s visual aesthetics. To
start testing that hypothesis, we conducted a moderated usability study aiming
to understand how Pokémon-based gamification compares to a trophy-based
approach. Nine undergraduate students used two versions of a gamified quiz
prototype (Pokémon and trophy-based) to complete multiple-choice items, then
discussed their experiences in a semi-structured interview. Our findings sug-
gest affective memory plays a significant role in gamified learning and indi-
cate Pokémon-based gamification might maximize intrinsic motivation. Thus,
informing practitioners that gamification targeting affective memory can en-
hance learning by increasing engagement and intrinsic motivation, and calling
researchers to further investigate affective memory and other brands in gamifi-
cation research.

1. Introduction

Gamified Learning, the use of game elements in educational activities to improve moti-
vation, has been widely researched [Deterding et al. 2011, Koivisto and Hamari 2019].
Overall, empirical research shows gamified learning can boost motivational learning
outcomes compared to not using it [Sailer and Homner 2020]. However, studies also
show gamification can be ineffective and even harmful to learning if not well-designed
[Toda et al. 2018b]. Design Frameworks and Personalization Strategies have attracted
substantial attention as means to mitigate undesired outcomes, such as performance
loss and indifference [Toda et al. 2018a, Rodrigues et al. 2020]. With these frame-
works and strategies, gamification designers are equipped with a process to follow
and/or suggestions on which game elements to use. Nevertheless, it remains up to
their creativity to implement gamification and its the game elements’ visual aesthetics
[Koivisto and Hamari 2019].
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In that visual context, [Linehan and Kirman 2017] highlights nostalgia - a mental
state activated by personal elements experienced in the past - plays a substantial role in
user experience [Harborth and Pape 2020]. They argue Pokémon Go and Ingress, both
developed by Niantic, are similar in design but different in exploring or not a branding
that causes nostalgia, which consequently affects the extent of their success. Accordingly,
nostalgia relies on affective memory, a key factor in people’s experiences and interactions
with products [Cardoso et al. 2017]. Based on that, an interactive system that causes nos-
talgia likely evokes positive experiences based on valuable past experiences. [Chou 2019]
share a similar view, suggesting designers should relate gamification to users’ personal
interests and past memories. To our best knowledge, however, prior research has not ex-
plored the role of affective memory, operationalized through nostalgia, in gamified learn-
ing.

To start addressing that gap, this paper aims to understand how affective mem-
ory affects user experience in gamified learning. Hence, given that usability is highly
related to user experience [Barbosa et al. 2021], we conducted a moderated usability
study to investigate how learners perceive gamification designed to connect to affective
memory compared to a standard, trophy-based design. Our results revealed most par-
ticipants preferred the gamification design targeting affective memories, supporting its
significant role and indicating it can maximize learning through intrinsic motivation. On
the other hand, results also suggest such an approach might be ineffective if it fails to
reach users’ affective memory. These findings inform practitioners on the potential of de-
signing gamified learning focused on past experiences valuable to users, instead of relying
on general-purpose game elements, and call for further research to scrutinize nostalgia’s
role in gamification. Thus, we contribute new empirical evidence on how affective mem-
ory influences learners’ experiences with gamified learning which informs both future
gamification practice and research.

2. Background and Related Work

By adding game elements to educational activities, gamified learning targets mo-
tivational and engagement issues, a prominent problem in the learning domain
[Palomino et al. 2019]. To achieve that goal, gamification must be well-designed, or it
can be ineffective or lead to performance loss and indifference, among other negative
effects [Toda et al. 2018b]. That happens because poor designs can, for instance, de-
crease motivation and, consequently, lead to negative behavioral effects, such as careless
completion of educational activities [Landers et al. 2018, Rodrigues et al. 2022]. Using
design frameworks and personalization strategies, among other alternatives, can maxi-
mize gamification effectiveness [Toda et al. 2018a, Rodrigues et al. 2020]. However, a
key task remains up to designers: creativity [Koivisto and Hamari 2019].

Relevant research has explored ways to help design meaningful gamified expe-
riences. Specifically, we limit our discussion to acknowledgments (i.e., feedback that
praises users’ actions, such as badges and trophies) because it is the most used element
[Toda et al. 2019b, Huang et al. 2020]. For instance, [Kao and Harrell 2018] investigated
how badges’ effectiveness varies depending on whether they visually show role mod-
els, personal interests, or achievements. Similarly, [Pereira et al. 2021] proposed badges
based on distinguished Human-Computer Interaction researchers to connect them to stu-
dents of that course. More broadly, [Linehan and Kirman 2017] proposes exploring nos-
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talgia to provide users with meaningful experiences connected to their affective memory.
Specifically, they argue designers should add nostalgia particles (i.e., elements that con-
nect to positive experiences from users’ memories) to interactive systems, instead of using
general-purpose elements (e.g., a trophy), to improve user experience and engagement.
As suggested by the Octalasys framework [Chou 2019], such approaches are valuable
because they can cause feelings of relatedness (e.g., to personal interests and past memo-
ries).

For instance, take the case of Pokémon Go and Ingress. On the one hand, the
design of these games is similar. On the other hand, the former has been way more suc-
cessful than the latter. As discussed by [Linehan and Kirman 2017], the reason for such
a huge difference likely is the Pokémon layer in Pokémon Go. Specifically, Pokémon'
is a branding involving Anime, Video Games, and Card Games, among others, which
has been successful for decades. Note that nostalgia relates to personal elements expe-
rienced in the past [Harborth and Pape 2020]. Accordingly, it is reasonable to assume
that Pokémon Go’s huge success, compared to Ingress, relates to the nostalgic experi-
ence its Pokémon layer offers to users [Harborth and Pape 2020]. Thereby, as discussed
by [Linehan and Kirman 2017], such a nostalgic effect might similarly contribute to user
experience and engagement with interactive systems. However, prior research has not
empirically explored how those approaches influence gamified learning experiences.

Based on that context, this paper aims to understand affective mem-
ory’s role in gamified learning. Building upon prior research [Pereira et al. 2021,
Kao and Harrell 2018], we study it in the context of the acknowledgments game ele-
ment. Similarly, we examine a gamification design that uses Pokémon visuals to ex-
plore affective memory, following [Linehan and Kirman 2017]. Lastly, to maximize ex-
ternal validity, our study is based on a quiz prototype. Gamification research has used
general-purpose tasks, such as image tagging, to study general-purpose gamification (e.g.,
[Tondello et al. 2019]). However, this study differs in its educational focus. Hence, we
chose a quiz-answering task so it is meaningful to users, a requirement for effective gami-
fication [Palomino et al. 2019]. Note that despite quizzes being simple learning activities,
our choice is based on strong empirical support for quiz-answering’s positive effect on
learning outcomes [Rowland 2014].

3. Method

This research aims to understand how affective memory affects user experience in gam-
ified learning. Based on the relationship between user experience and usability, we
achieved that goal with a moderated usability study. In summary, it is an evaluation
method based on observing target users’ guided experiences, which is suitable to compare
designs and allows understanding users’ subjective experiences [Barbosa et al. 2021].
Next, we detail the study and its materials, which are available in the following link to
support open science: https://osf.io/yx5kv/.

First, to enable this study, we created a high-fidelity prototype of a quiz application
(see Figure 1). Fundamentally, it featured four pages: welcome, showing its purpose;
instructions, describing how to use it; question, presenting one question at a time; and
thank you, thanking the user for participating and providing contact information. The

Thttps://www.pokemon.com/br/
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prototype featured five multiple-choice questions concerning garbage recycling, each with
three wrong alternatives and one correct (Figure 1a). We limited the number of questions
to maintain prototyping feasible, while allowing users to grasp the prototype’s experience,
and selected a broad yet socially relevant subject that is meaningful to most people.

Em qual lixo devemos
descartar METAL?

Branco

Preto

Vermelho

Amarelo

Vocé acertou!

Questdao 03 de 05

[= Sair [= Sair Proxima

(a) Question (b) Pokémon Acknowledgment

Figure 1. Screenshots of the prototype’participants used to complete multiple-
choice questions.

Second, we defined the gamified prototype should target motivating users to keep
completing questions. To achieve that goal based on past research (see Section 2), we
used acknowledgments aiming to attend users’ competence needs by rewarding them af-
ter each correct answer. The goal was to motivate users to keep answering based on the
desire to receive more acknowledgments. To clearly pass this goal, all acknowledgments
are always visible on the question page. However, users only see the shadow of acknowl-
edgments yet to be rewarded.

Third, we created the comparative versions. To understand how nostalgia affects
gamified learning, we needed a standard, control design for comparison. Therefore,
we created a gamification design based on Pokémons, aiming to reach users’ affective
memory following [Linehan and Kirman 2017], and a control version based on trophies,
which are widely used in gamification research (see Figure 1) [Sailer and Homner 2020,

>This prototype was created using Pokemon icons created by Roundicons Freebies - Flaticon:
https://www.flaticon.com/br/icones-gratis/pokemon.
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Koivisto and Hamari 2019]. In summary, the versions differed in i) acknowledgments
(Pokémons vs trophies), feedback for correct (Gotcha!!! vs green correct symbol) and
wrong (Oddish image - a poison Pokémon vs red X image) answers, and thank you image
(Pokéball vs Thank You). Note that, because trophies are widely used in gamified systems
[Huang et al. 2020], we understand it provides external validity as a standard gamification
design [Wohlin et al. 2012].

Next, we planned the study design and procedure, which was organized in five
phases (see Figure 2). First, we introduced the study and its goals, requested the par-
ticipant’s consent, explained the tasks they would do, and started recording upon their
acceptance. Then, participants used the prototype according to the within-subject design
[Wohlin et al. 2012]. In the second phase, we asked participants to complete at least one
question in one prototype version, allowing them to choose how many questions (up to
five) to complete in total. Our goal was to give them autonomy and check possible dif-
ferences among versions. After the participant finished using the prototype, we asked
some open-ended questions (e.g., What did you think about completing the questions in
the prototype?), similar to a semi-structured interview, to understand their perceptions.
The third phase was similar, but based on using the other version to complete the same
five questions. To mitigate order effects, we used counter-balancing: half of the partici-
pants used the standard version, then the nostalgia one, whereas the other half followed
the opposed sequence. Next, participants answered comparative, open-ended questions
(e.g., What did you think of this version compared to the previous one?) in phase four.
Lastly, phase five opened for participant questions and concluded the study.

2. Uses medal-based ( 3. Uses Pokémon-based
prototype and answers prototype and answers
questions about it questions about it

4. Answers comparative 5. Study
open-ended questions Conclusion

1. Study
Introduction
2. Uses Pokémon-based | 3. Uses medal-based
prototype and answers prototype and answers
questions about it questions about it

Figure 2. Study overview. One researcher completed steps one and five, while
participants accomplished steps 2 to 4.

Fourth, we defined which data to collect and how to analyze them. Mainly,
we relied on participants’ answers to the open-ended questions, which we analyzed
using Content Analysis [Corbin and Strauss 2014]. In this process, one researcher an-
alyzed video recordings’ data based on each question’s answer. Similar to past re-
search [Schmidt-Kraepelin et al. 2019], the researcher used open coding to code partic-
ipants’ comments, compare similarities and differences, understand users’ experiences,
and group them accordingly. As groups emerged, three independent researchers revised
and discussed them iteratively for coherence and reliability. Furthermore, we also cap-
tured quantitative data (i.e., the number of multiple-choice questions completed time us-
ing each version) to enable triangulation. For quantitative data, we analyzed descrip-
tive statistics because they i) aim to complement qualitative results and ii) the typi-
cal sample size of a usability study (i.e., five) leads to under-powered statistical tests
[Wohlin et al. 2012, Barbosa et al. 2021].
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Finally, we conducted the study online. First, we relied on convenience sampling
[Wohlin et al. 2012]: one author invited Software Engineering students of the Faculty of
Industry - SENAI Londrina, through the course’s social media, regardless of whether they
knew Pokémon. Nine students agreed to participate, a sample size within the usability test
standard [Barbosa et al. 2021]. Participants’ average age was 22.56 years (standard devi-
ation: 3.36), with eight of them self-reporting as males and one as female. Following the
invitation acceptance, each student participated in the study at a separate time by com-
municating and sharing their screen through Microsoft Teams. This procedure received
ethical clearance (CAAE: 42598620. 0.0000.5464).

4. Results

The nine tests took between 12 and 24 minutes. Participants spent an average of 94 sec-
onds using the Pokémon version (Standard Deviation, SD: 21) and 91 seconds on the
trophy-based gamification (SD: 28). All but one participant (Participant 1, P1) completed
the five questions in the Pokemon version. Specifically, P1 misclicked the exit button in
both versions, after completing three and one questions using the Pokémon and trophy-
based gamification. P9 purposefully completed four out of the five questions in the trophy
version. Furthermore, seven out of the nine participants considered the Pokémon version
more motivating and/or preferred it, compared to two participants who preferred the tro-
phy version.

The content analysis revealed eight themes. Note that topics beyond the scope
of this paper emerged during the usability tests, such as the relevance of the questions’
subject (i.e., recycling). However, according to this paper’s goal, we limit our discussion
to perceptions directly related to gamification designs. The most recurrent among partic-
ipants (9/9) was gamefulness. This theme concerns the prototype presenting game-like
elements, and was often perceived in both versions. For instance, P5 mentioned that hav-
ing trophies “is cool because it seems you are being rewarded [...]” and P6 “it is cool
when you hit [a question], receiving a little medal as a reward, you know?”. Similarly, P7
“liked [the Pokémons] [...] it’s kind of a reward, isn’t it? capturing them” and P1 men-
tioned the prototype “has the little progress bar in the top it’s each Pokémon”. Overall,
these results show participants perceived the prototype as a gameful application.

Next, the most frequent theme (7/9) was affective memory, which concerns a con-
nection between the rewards available in the prototype and the users’ affective memory. It
was mostly found in the Pokémon version, with participants mentioning, for instance, that
“if the person likes the theme, they will continue [to use the application]” (P2), that “[...]
the reward system is pretty cool for those who know Pokémon, right?” (P4), and that “[I]
liked the fact of having Pokémons |[...] I think it’s my attachment to Pokémon” (P9). Nev-
ertheless, P6 also brought this theme in the trophy version, connecting them to sports (i.e.,
“it’s cool because you are being rewarded [...] like in the real life in a sport”). These
results show that, based on affective connections to Pokémon, participants considered that
version especially valuable, despite a participant perceived medals similarly.

Three themes tied as the third most frequent (6/9 participants). One of those is
relatedness, which concerns Pokémon elements affecting user experiences. For instance,
P1 and P9 considered the Pokémon version more motivating “because of the Pokémons”,
as well as P4 did so because “it’s a Pokémon, the others are medals, like, here I get a
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Pokémon”. Similarly, P6 mentioned the Pokémon version is funnier “due to the fact of
having Pokémon” and P3 said the “gotcha is a little cool too”. These results show the
relationship between participants and the Pokémon elements within the prototype, further
supporting their effect on participants’ affective memory.

Another theme mentioned by six participants was curiosity, which concerns par-
ticipants feeling curious about the prototype. Despite P9 mentioning a weak curiosity
related to the trophy version (i.e., “I kind of wished to see how the trophy would get,
but I think it wasn’t enough for me to finish [answering the five questions]”), this theme
is mostly related to the Pokémon version. For example, P1 mentioned “you only see
the ?, and you want to see which [Pokémon] will appear”, P2 “wanted to see the other
Pokémons there [...]”, and P6 wanted to get all Pokémons “to the little face of them all [...]
a curiosity of you with yourself”. The third theme brought by six participants was audi-
ence, which concerns the extent to which the prototype versions might (or not) be suitable
for broad audiences. On one hand, two participants considered the Pokémon version was
suitable for a broad audience (e.g., “[for] children as well as adult audiences; I think
there is no age limit” (P4)). On the other hand, four participants had concerns with the
version’s effectiveness for adults (e.g. “I liked the medals better because they encompass
more...in a way more general than Pokémon” (P3), “I think this [medal] version more
serious, more adult [...]” (P7)). Although P6 contented this might relate to familiarity
with Pokémons (“maybe people who didn’t play [Pokémon], or didn’t watch it, wouldn’t
understand, right?”’), P8 had similar concerns with the medals (“/trophies” would work
for a child, but for an adult they wouldn’t attract much of their attention). While these re-
sults question the effectiveness of reward-based gamification for the adult audience, they
also demonstrate the importance of designing user-centered game elements.

Lastly, there are the topics a single participant mentioned. One is distraction,
which concerns a perception that Pokémons might distract users from the main task. In
that case, P5 considered the trophy version “better than the other because it was simpler
than the other [...] it didn’t have the Pokémon image that would distract [them]”. The
second topic is confusion, which concerns difficulties in understanding Pokémons’ role
in the prototype (“I couldn’t understand what [ Pokémons] are for” (P3)). While distrac-
tion and confusion are related to the Pokémon version, the last topic concerns the trophy
gamification. This topic is pressure, which concerns a perception that the trophy gamifi-
cation makes users feel pressed. Specifically, P7 thought the medal version “puts more
pressure on who is taking the test [...] because the medal, the little x [...] it makes you
more nervous than a Pokémon on the screen”.

5. Discussion

In summary, our results demonstrate participants considered the Pokémon version more
motivating than the trophy-based gamification. Based on their perceptions, the main rea-
son is the Pokémon elements connecting to people’s affective memory, supporting their
relatedness needs, and making them curious. Additionally, we found that the Pokémon
version might alleviate the pressure of taking tests compared to using medals. Neverthe-
less, we also found the Pokémon approach might be limited to some audiences, as well as
distract and confuse some users. Next, we discuss and further interpret these findings.

Our findings support the idea of exploring visual aesthetics that connect to users’
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affective memory. We found that, for many participants, Pokémon elements (e.g., Gotcha
and Pokémon images) were praised due to affective memories they had with the brand.
Additionally, even participants that did not mention such a connection explicitly said it
exists for many people. This connection is important because affective memory and user
experience are tightly related, consequently affecting an application’s usability, which is
a key determinant of retention and engagement [Cardoso et al. 2017]. Thus, gamifying
learning to exploit visual aesthetics that connect to learners’ affective memory seems to
hold the potential to maximize learning through an increase in engagement.

Furthermore, our findings suggest that Pokémon-based gamification affected par-
ticipants’ intrinsic motivation. Based on the Self-determination Theory, intrinsic motiva-
tion involves an internal driver related to curiosity, as well as depends on attending basic
psychological needs, such as relatedness [Ryan and Deci 2017]. Accordingly, we found
that most participants were motivated to keep using the Pokémon version due to curiosity.
Additionally, participants often felt related to specific elements of the Pokémon version
(e.g., Pokémons’ faces). Such a finding is important because intrinsic motivation is con-
sidered ideal within the educational domain [Vansteenkiste et al. 2009]. Thus, our results
suggest Pokémon-based gamification, as well as other approaches able to evoke similar
feelings, can improve gamified learning’s outcomes mediated by intrinsic motivation.

Moreover, we also found the Pokémon version can mitigate how pressuring a test
is perceived to be. One participant considered the trophy version, which also features
correct and x symbols instead of Pokémons and the Gotcha symbol, more pressuring than
the Pokémon-based gamification. This insight is important because many students per-
ceive tests as pressuring, besides approaching them with anxiety [Rodrigues et al. 2021]).
However, such assessment is prominent for learning [Rowland 2014]. Thus, although
a single student mentioned this issue, further investigating the extent to which similar
approaches can mitigate feelings of anxiety and pressure will likely provide valuable con-
tributions to the learning domain.

On the other hand, we found three concerns regarding the role of Pokémon-based
gamified learning. Mainly, participants contented this version could not suit some au-
diences. A similar issue was discussed for the trophy-based gamification to a smaller
extent. Additionally, one participant was unable to understand Pokémon’s role in the
quiz prototype, but did so for the trophy version. Given the audience issue, we hypoth-
esize the lack of relatedness with Pokémon is the reason for that confusion. Moreover,
one participant said the Pokémon version distracted him from the main task (answer-
ing multiple-choice questions), while the trophies did not. This is one of the cases
wherein gamification ends up having a negative effect [Toda et al. 2018b], which was
likely caused by the participant having more interest in seeing new Pokémons than in
correctly completing the learning activity. Overall, these results corroborate prior re-
search (e.g., [Morschheuser et al. 2018, Toda et al. 2019a]) highlighting the importance
of properly designing gamification for it to be successful. Thus, it would be interesting to
understand how other kinds of branding might influence the experiences of, for instance,
people from other cultures and generations. As an example, one could rely on acknowl-
edgments related to other brands, such as Star Wars and Matrix, and Game of Thrones
characters, to reach other generations.

Similarly, the finding that the Pokémon-based gamification might not suit some
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audiences points to research on personalized gamification, which aims to overcome
similar limitations by providing different users with gamification designs aligned to
their likes and needs [Tondello 2019]. However, according to a recent literature re-
view [Rodrigues et al. 2020], empirical evidence is inconclusive on whether it maximizes
learning outcomes compared to the one-size-fits-all approach. Importantly, the same re-
view found that most research personalized gamification to users’ personal characteristics.
However, to our best knowledge, no research personalized gamification to users’ affec-
tive memory. If future studies confirm affective memory’s positive effect on gamified
learning, personalization strategies would certainly benefit from considering it. Thus, we
call for research to explore, test, and understand how affective memory can contribute to
personalizing gamification.

5.1. Limitations

Four main limitations must be considered in interpreting our findings. First, relying
on a prototype. Although we designed a high-fidelity prototype, it was limited to five
questions. That led to short-term experiences, which are common on usability tests
[Barbosa et al. 2021] and likely led to the ceiling effect on our quantitative results (i.e.
completing the maximum number of questions). Additionally, addressing this limitation
is especially important because gamification is known to suffer from the novelty effect
[Sailer and Homner 2020]. Second, our sample. Despite nine participants being above the
standard for usability studies, we were limited to convenience sampling and to the draw-
backs of such few participants [Wohlin et al. 2012]. Hence, a broader sample (e.g., more
participants unfamiliar with Pokémon) would further inform us of our findings’ general-
ization. Third, the coding process. While two researchers revised and validated the con-
tent analysis themes, a single coder revised the usability tests to create the initial themes.
To increase the process reliability, this coder iteratively revised quotes and themes based
on a systematic script [Corbin and Strauss 2014]. Besides, this coder is experienced with
qualitative studies. Nevertheless, this limitation must be considered as, for instance, dif-
ferent themes could have emerged based on other people’s points of view. Lastly, the gam-
ification designs. We opted for acknowledgment-based gamification, which also provided
a sense of progress to users because that game element is one of the most used in gamified
learning [Sailer and Homner 2020]. Additionally, we sought to reach participants’ affec-
tive memory based on Pokémon due to its wide success [Linehan and Kirman 2017]. In
interpreting our findings, we discussed similar approaches (e.g., using other well-known
brands, such as Star Wars) that could lead to similar benefits. However, only future em-
pirical research can confirm (or not) those expectations.

6. Final Remarks

Situations wherein gamified learning fails to maximize learning outcomes motivated re-
searchers to understand how to avoid such failures. Whereas frameworks, personaliza-
tion strategies, and other alternatives provide valuable guidance, the creativity to design
game elements’ visual aesthetics remains up to gamification designers oftentimes. Draw-
ing upon prior research, we hypothesized gamification designs targeting users’ affective
memory (e.g., through nostalgia) would be more effective than a generic approach (e.g.,
using trophies). Then, to start testing that assumption, we conducted a usability study
comparing two versions (trophy and Pokémon-based). This choice is based on the fact
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that affective memory and user experience are closely related, with both influencing an
application’s usability.

Overall, our findings show that relying on a specific, well-known brand such
as Pokémon, might boost gamified learning compared to using generic visuals, such as
medals and trophies. Specifically, the findings are threefold. First, they support the as-
sumption that affective memory plays a significant role in gamified learning’s user expe-
rience. Second, they suggest this approach might maximize intrinsic motivation, based
on its effect on relatedness and curiosity. Note that usability and intrinsic motivation
are predictors of engagement and learning, respectively. Therefore, our findings suggest
gamification targeting affective memory can ultimately enhance learning. Thus, this pa-
per’s main contribution is new empirical evidence on the usefulness of Pokémon-based
gamification, compared to a generic trophy design, for the educational domain.

This is the first paper to empirically analyze how affective memory affects user
experience in gamified. Thus, our contribution holds two main implications. First, we
inform practitioners that using well-known visuals, which appeal to learners’ affective
memory, is likely to maximize learning outcomes by increasing engagement and intrinsic
motivation. Second, we inform researchers that such an approach might enhance gami-
fication designs but demands further empirical validation. Hence, we recommend future
research to replicate this study, from both qualitative and quantitative perspectives, to test
our findings’ generalization to designs based on other brands, different samples, and var-
ied experimental tasks. Given that prior research has not addressed similar questions, we
provide an additional contribution by sharing our study materials. Thus, contributing to
open science by facilitating replication studies and, consequently, scientific advance.

Acknowledgments

This research was partially supported by National Council for Scientific and Technolog-
ical Development (CNPq: 141859/2019-9, 163932/2020-4, 308458/2020-6), Higher Ed-
ucation Personnel Improvement Coordination (CAPES: Finance code - 001), Sdo Paulo
State Research Support Foundation (FAPESP: 2013/07375-0), and the European Union’s
Horizon 2020 research and innovation program under the Marie Sklodowska-Curie (grant
No 101029543, GamlInclusive).

References

Barbosa, S. D. J., Silva, B. d., Silveira, M. S., Gasparini, 1., Darin, T., and Barbosa, G.
D. J. (2021). Interagcdo humano-computador e experiéncia do usuario. Auto publicacdo.

Cardoso, C. L., Gontijo, L. A., and Ono, M. M. (2017). Affective memory: An ethno-
graphic approach to design. Strategic Design Research Journal, 10(1):79-88.

Chou, Y.-k. (2019). Actionable gamification: Beyond points, badges, and leaderboards.
Packt Publishing Ltd.

Corbin, J. and Strauss, A. (2014). Basics of qualitative research: Techniques and proce-
dures for developing grounded theory. Sage publications.

Deterding, S., Dixon, D., Khaled, R., and Nacke, L. (2011). From game design ele-
ments to gamefulness: defining gamification. In Proceedings of the 15th international

594



XI Congresso Brasileiro de Informética na Educacéo (CBIE 2022)
Anaisdo XXXIII Simp6sio Brasileiro de Informatica na Educagdo (SBIE 2022)

academic MindTrek conference: Envisioning future media environments, pages 9—-15.
ACM.

Harborth, D. and Pape, S. (2020). How nostalgic feelings impact pokémon go players—
integrating childhood brand nostalgia into the technology acceptance theory. Be-
haviour & Information Technology, 39(12):1276—1296.

Huang, R., Ritzhaupt, A. D., Sommer, M., Zhu, J., Stephen, A., Valle, N., Hampton, J.,
and Li, J. (2020). The impact of gamification in educational settings on student learning

outcomes: a meta-analysis. Educational Technology Research and Development, pages
1-27.

Kao, D. and Harrell, D. F. (2018). The effects of badges and avatar identification on play
and making in educational games. In Proceedings of the 2018 CHI Conference on
Human Factors in Computing Systems, pages 1-19.

Koivisto, J. and Hamari, J. (2019). The rise of motivational information systems: A
review of gamification research. International Journal of Information Management,

45:191-210.

Landers, R. N., Auer, E. M., Collmus, A. B., and Armstrong, M. B. (2018). Gamifica-
tion science, its history and future: Definitions and a research agenda. Simulation &
Gaming, 49(3):315-337.

Linehan, C. and Kirman, B. (2017). Mc hammer presents: the hammer of transformative
nostalgification-designing for engagement at scale. In Proceedings of the 2017 CHI
conference extended abstracts on human factors in computing systems, pages 735—

746.

Morschheuser, B., Hassan, L., Werder, K., and Hamari, J. (2018). How to design gam-
ification? a method for engineering gamified software. Information and Software
Technology, 95:219-237.

Palomino, P. T., Toda, A. M., Oliveira, W., Rodrigues, L., and Isotani, S. (2019). Gamifi-
cation journey: A novel approach for classifying gamer types for gamified educational
systems. Proceedings of SBGames, pages 165-173.

Pereira, R., Rodrigues, K. R., and Silveira, M. S. (2021). Gamifichi: thematized badges
for hci courses. In Proceedings of the XX Brazilian Symposium on Human Factors in
Computing Systems, pages 1-10.

Rodrigues, L., Palomino, P. T., Toda, A. M., Klock, A. C., Oliveira, W., Avila-Santos,
A. P, Gasparini, 1., and Isotani, S. (2021). Personalization improves gamification:
evidence from a mixed-methods study. Proceedings of the ACM on Human-Computer
Interaction, 5S(CHI PLAY):1-25.

Rodrigues, L., Pereira, F., Toda, A., Palomino, P., Oliveira, W., Pessoa, M., Carvalho, L.,
Oliveira, D., Oliveira, E., Cristea, A., et al. (2022). Are they learning or playing?
moderator conditions of gamification’s success in programming classrooms. ACM
Transactions on Computing Education (TOCE).

Rodrigues, L., Toda, A. M., Palomino, P. T., Oliveira, W., and Isotani, S. (2020). Per-
sonalized gamification: A literature review of outcomes, experiments, and approaches.

595



XI Congresso Brasileiro de Informética na Educacéo (CBIE 2022)
Anaisdo XXXIII Simp6sio Brasileiro de Informatica na Educagdo (SBIE 2022)

In Eighth International Conference on Technological Ecosystems for Enhancing Mul-
ticulturality, pages 699—706.

Rowland, C. A. (2014). The effect of testing versus restudy on retention: a meta-analytic
review of the testing effect. Psychological Bulletin, 140(6):1432.

Ryan, R. M. and Deci, E. L. (2017). Self-determination theory: Basic psychological needs
in motivation, development, and wellness. Guilford Publications.

Sailer, M. and Homner, L. (2020). The gamification of learning: a meta-analysis. Educ
Psychol Rev, 32:77-112.

Schmidt-Kraepelin, M., Thiebes, S., Stepanovic, S., Mettler, T., and Sunyaev, A. (2019).
Gamification in health behavior change support systems-a synthesis of unintended side
effects. In Proceedings of the 14th International Conference on Wirtschaftsinformatik,
pages 1032-1046.

Toda, A., Oliveira, W., Shi, L., Bittencourt, 1., Isotani, S., and Cristea, A. (2019a). Plan-
ning gamification strategies based on user characteristics and dm: A gender-based case
study. In 12th International Conference on Educational Data Mining, pages 438—443.

Toda, A. M., dos Santos, W. O., Klock, A. C., Gasparini, 1., Bittencourt, 1. 1., and
Isotani, S. (2018a). Frameworks para o planejamento da gamificacio em contextos
educacionais-uma revisao da literatura nacional. RENOTE, 16(2).

Toda, A. M., Klock, A. C., Oliveira, W., Palomino, P. T., Rodrigues, L., Shi, L., Bitten-
court, I., Gasparini, L., Isotani, S., and Cristea, A. 1. (2019b). Analysing gamification
elements in educational environments using an existing gamification taxonomy. Smart
Learning Environments, 6(1):16.

Toda, A. M., Valle, P. H. D., and Isotani, S. (2018b). The dark side of gamification:
An overview of negative effects of gamification in education. In Cristea, A. 1., Bit-
tencourt, I. I., and Lima, F., editors, Higher Education for All. From Challenges to
Novel Technology-Enhanced Solutions, pages 143—156, Cham. Springer International
Publishing.

Tondello, G. F. (2019). Dynamic Personalization of Gameful Interactive Systems. PhD
thesis, University of Waterloo.

Tondello, G. F., Mora, A., Marczewski, A., and Nacke, L. E. (2019). Empirical validation
of the gamification user types hexad scale in english and spanish. International Journal
of Human-Computer Studies, 127:95-111.

Vansteenkiste, M., Sierens, E., Soenens, B., Luyckx, K., and Lens, W. (2009). Mo-
tivational profiles from a self-determination perspective: The quality of motivation
matters. Journal of educational psychology, 101(3):671.

Wohlin, C., Runeson, P., Hst, M., Ohlsson, M. C., Regnell, B., and Wessln, A. (2012). Ex-
perimentation in Software Engineering. Springer Publishing Company, Incorporated.

596



