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Abstract. Gamification has been effective in enhancing learning outcomes,
though its impact varies due to individual learner differences, such as interests
and personality traits. This paper presents a survey study (n = 107) examining
opinions on themed versus standard badges automatically designed by Gener-
ative Artificial Intelligence (GAI), considering factors such as different themes,
engagement with the theme, and personality traits. Preliminary results reveal
that themed badges are generally more motivating than standard ones, regard-
less of the badge’s theme or the personality traits. These findings suggest that
educators and designers can explore GAI to explore themed badges without be-
ing constrained by theme-specific effectiveness.

1. Introduction
Gamification provides a well-established impact on learning outcomes by increasing en-
gagement, motivation, and retention through game-like elements such as points, badges,
and leaderboards [Sailer and Homner 2020]. These elements can make learning more
enjoyable and interactive, fostering a sense of achievement and competition among stu-
dents [Bai et al. 2020]. However, the effectiveness of gamification varies significantly
among learners due to differences in preferences, personality traits, and other factors
[Van Roy and Zaman 2018, Rodrigues et al. 2020a, Tondello et al. 2017]. This variabil-
ity highlights the need for personalized gamification designs that cater to individual
learner needs and preferences [Klock et al. 2020].

Personalizing gamified experiences aims to ensure that all students can benefit
from enhanced engagement and motivation, ultimately leading to more effective and in-
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clusive learning outcomes [Xiao and Hew 2024]. It often involves tailoring game ele-
ments selection to individual learners’ preferences, needs, and motivations to maximize
engagement and learning effectiveness [Rodrigues et al. 2020b]. While this approach has
great potential, it also presents limitations, such as increased complexity in design and
implementation as well as the challenge of knowing which game elements to use for each
learner [Xiao and Hew 2023]. On the other hand, an alternative yet under-explored ap-
proach is personalizing the game elements aesthetics, modifying aspects such visual and
auditory elements [Hallifax et al. 2019].

Recent research has demonstrated increasingly interest on aesthetic-based per-
sonalization in gamified learning. In that line, [Linehan and Kirman 2017] back-
grounds the relevance of game elements’ aesthetics based on Pokémon Go’s suc-
cess compared to its counterpart Ingress, motivating subsequent research to address
this issue within gamified learning context’s. [Pereira et al. 2021], for instance, ad-
dresses a similar issue by gamifying a learning environment with badge aesthetics
themed after renewed researchers from environment’s learning subject. Accordingly,
[Rodrigues et al. 2022, Rodrigues et al. 2023] presented laboratory studies aiming to un-
derstand how aesthetic-based personalization compares to the one-size-fits all approach.
Similarly, [Pereira Júnior et al. 2023] compared the same approaches, but in an 4-week
experimental study in the context of high-school lessons. In common, all of those stud-
ies provided promising evidence that aesthetic-based personalization might contribute to
learning outcomes compared to the one-size-fits-all approach.

Notably, related work has explored different themes to personalize the game
elements’ aesthetics, and all of them concerned the acknowledgment game ele-
ment [Toda et al. 2019]. [Pereira et al. 2021] used renewed researchers from the
subject being taught to personalize badges’ aesthetics. [Rodrigues et al. 2023] and
[Rodrigues et al. 2022] used Naruto and Pokémon as themes, respectively, to tailor
badges. [Pereira Júnior et al. 2023] performed an a priori investigation with their target
students to understand and use their preferences to create themed, personalized badges. In
common, none of these studies investigated how different themes compare to each other,
and whether different themes affect how aesthetic-based personalization compares to the
one-size-fits-all approach. Consequently, an open Research Question (RQ) is:

RQ1: Does the advantage of aesthetic-based personalized badges over
standard ones depend on the badge’s theme/brand?

Another consideration is that [Rodrigues et al. 2023] found that the more one’s
engagement with the theme (Naruto in that case), the more they felt motivated by the
themed badges compared to the standard ones. This aligns with research demonstrating
that people’s individual factors, such as personality traits, affect how they perceive and
are more by gamification. Nevertheless, related work on aesthetic-based personalization
did not address this issue. Thus, another RQ is:

RQ2: How do people’s perceptions regarding themed and standard
badges compare depending on their engagement with the theme and per-
sonality traits?

Furthermore, another important issue is the feasibility of creating aesthetically
relevant badges. One known issue in gamified learning is the challenges associate with
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creating compelling designs [Xiao and Hew 2023, Klock et al. 2020]. Accordingly, de-
ploying aesthetic-based personalized gamification also suffers from this challenge, as one
must create multiple game elements with varied aesthetics. The rapid rise of generative
Artificial Intelligence (AI) presents an alternative to alleviate this issue, enabling gam-
ification designers to automate the generation of aesthetically relevant themed badges.
However, an open RQ in that regard is:

RQ3: How does themed badges generated by AI compare to badges con-
cerning the one-size-fits-all approach?

This paper presents an empirical study towards addressing those RQs. For this,
we are conducting a survey-based study to understand people’s opinions regarding AI-
generated badges compared to a standard badge in terms of different themes. Further-
more, acknowledging that people’s intrinsic differences affect their perceptions, we are
investigating how those perceptions differ depending on people’s engagement with each
theme as well as their personality traits. Therefore, this ongoing research differs from past
studies by i) using AI to generate personalized badges, ii) comparing different brands to
one another based on the same sample of participants, and iii) considering how personal-
ity traits, besides one’s engagement with the brand, affect people’s perceptions. Thus, this
paper provides initial evidence on whether themed badges offer an advantage over stan-
dard ones, how people’s engagement with the theme and their personality traits influence
this advantage, and whether generative AI can create badges that people find acceptable.

2. Method
This research used a survey-based study to answer its RQs. Surveys allow researchers
to gather data from a large, diverse population quickly and cost-effectively, provid-
ing a broad understanding of trends and patterns [Rea and Parker 2014]. In contrast,
case/experimental studies can be expensive and resource-intensive, often requiring ex-
tensive planning and execution, beside carrying higher risks, such as potential biases or
ethical concerns [Wohlin et al. 2012]. Surveys can help identify areas of interest and
inform more targeted, detailed studies, minimizing the risk of costly mistakes, mak-
ing them an ideal tool for exploratory research and allowing for efficient hypothesis
generation and preliminary insights [Creswell and Creswell 2017]. Therefore, consid-
ering aesthetic-based personalization is a recent research line [Pereira Júnior et al. 2023,
Rodrigues et al. 2023], we considered a survey to be a suitable approach for this work in
progress.

This study’s procedure consists in three steps. The first step was survey develop-
ment, which led to a survey composed of four sections. The first section introduces the
research, asking for participants to provide informed consent that they agree with using
their data for research purposes. The second section collected the participant’s interest re-
garding the themes used in the badges’ aesthetics (see details next). For this, we followed
related work and collected answers through a seven-point Likert-scale and the follow-
ing statement, extracted from the Emotional Engagement Scale I feel enthusiastic about
<THEME> [Rodrigues et al. 2023]. Here we opted for a single item to reduce the effort
required to complete the survey and, hence, increase its validity [Wohlin et al. 2012].

The third section collected the participant’s opinions regarding different badges.
For increased reliability, we asked the participant to consider the following scenario: You
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Figure 1. Example of badges displayed to participants. On the left, the standard
badge. On the right, the Game of Thrones themed badge.

are using a Virtual Learning Environment called Moodle to help you with your studies.
After each on-time submission, Moodle rewards students with badges to motivate them
to submit more. Next, fourth section presented side-by-side images, where one was a
standard badge (i.e., a medal) and the other was an AI-generated badge of one of the
following brands: Super Mario, Game of Thrones, Naruto, and Avengers (see Figure 1).
Using a medal as the standard badge is based on related work (e.g., [Pereira et al. 2021,
Rodrigues et al. 2022, Pereira Júnior et al. 2023]), whereas the selected brands are based
on data collected in a prior study with a similar sample [Pereira Júnior et al. 2023]. Im-
portantly, all badges were generated using the same AI (i.e., DALL·E 21) and the same
prompt (i.e., “<Theme> themed medal.”, where <Theme> has been replaced by: Super
Mario Bros, Game of Thrones, Naruto or Avengers).

For each side-by-side image in the survey’s section three, it presented a forced-
choice item. That is, participants should indicate whether, based on the described sce-
nario, they would feel more motivated by the standard badge, the themed (i.e., brand-
based) badge, neither of them, or equally motivated by both. This method enhances sur-
vey validity by compelling respondents to make explicit choices, thus yielding clearer
insights into their motivations, and reduces the ambiguity and social desirability bias of-
ten associated with traditional Likert scales, as it eliminates the neutral option and forces
a decision [Orbán-Mihálykó et al. 2024, Ramı́k and Ramı́k 2020]. Additionally, it opti-
mizes the survey by focusing on direct comparisons rather than evaluating every item
independently, thereby, reducing the number of survey items, minimizing respondent fa-
tigue, and enhancing the quality and accuracy of the data collected [Wohlin et al. 2012].

Next, the survey’s last section was participant characterization. Besides capturing
demographic information (i.e., age, gender and living region), it captured the participant’s
personality traits. The study of human personality through traits can enhance, for exam-
ple, the comprehension of their behaviors and characteristics, such as interest in exploring
new resources and artistic appeal, in a diverse setting, not limited to a specific context of
use, such as digital games [Ismail and Soja 2023, Chen et al. 2023]. Furthermore, under-
standing how personality traits relate to badge preferences can support the development
of personalized solutions for creating these resources tailored to each student. Then, the
Big Five Factors of Personality was chosen to analyze the volunteers’ personalities in this
study. This model, proposed by [Costa and McCrae 1999], organizes human personality
into five factors: agreeableness, conscientiousness, extraversion, neuroticism and open-

1https://openai.com/index/dall-e-2/
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ness to experience.

The second step was data collection. For this, the authors disclosed the survey
link through social media and email lists, aiming for a large yet reliable sample of students
from Brazilian technical or higher education institutions. Currently, we have received
141 answers, of which 34 had to be discarded based on reliability checks, such as out-
of-target-sample (underage people), unreasonable genders (e.g., retroescavadeira), and
unacceptable answer times (e.g., taking 60 seconds to complete the survey). Based on
that, our sample consists of 107 participants (104 from Brazil’s Midwest region), with an
average age of 23 years (ranging from 18 to 44), wherein 80 of them identify as males, 26
as females, and one preferred not to answer it.

The third step was data analysis. According to the exploratory nature of our RQs,
we followed literature recommendations and mainly analyzed the survey answers with
data visualization techniques, such as barplots and scatterplots [Vornhagen et al. 2020,
Cairns 2019]. Nevertheless, we also conducted Chi-squared homogeneity and indepen-
dence tests [Wohlin et al. 2012] to grasp an initial understanding of how the participants
opinions vary depending on the badge design and the brand. Additionally, we also use
data visualization techniques to understand how participants perceptions differ depend-
ing on their engagement with the brand, as well as their personality traits. As a work in
progress, however, we limit this analysis to investigate how the percentage favoring the
themed badges changes depending on these personal factors, such as engagement with
the theme, increase due to the sample size.

3. Preliminary Results
This section presents the preliminary results from this work in progress, which features
428 registers (four for each of the 107 answers, given that the survey concerned badges
from four themes) at the time of writing. Table 1 presents the participants’ overall opin-
ions regarding the different badge designs. It demonstrates that the themed badges were
substantially more favored (57%) than the standard ones (24%), with less than 20% of
the answers choosing neither or both designs. Accordingly, the Chi-squared test of homo-
geneity demonstrates that this difference is statistically significant (χ = 253.40, p-value =
< 0.001). Hence, this finding provides empirical evidence that themed badges were con-
sidered to be more motivating than standard, medal-based ones even when AI generated.

Table 1. Participants overall opinions regarding badge designs.
Themed Standard Neither Both

Count (%) 243 (57%) 102 (24%) 44 (10%) 39 (9%)

Next, we investigated whether the themed badges predominance differs depending
on their theme (i.e., the brand they are based on). Figure 2 demonstrates how participants’
opinions varies depending on both badge design and the brand used to personalize them,
supporting the finding that themed ones are considered more motivating than the standard
ones. Accordingly, the Chi-squared test of homogeneity demonstrates there is no depen-
dence between badge design and brands (chi = 9.09, p-value = 0.43, degrees of freedom
= 9). Thereby, this finding provides empirical evidence that the extent to which partici-
pants feel more motivated by themed badges does not differ significantly depending on
the brand they are based on.
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Figure 2. Participants overall opinions regarding badge designs by theme/brand.

Finally, we investigated whether the participants’ opinions differed depending
on their personal aspects. Considering brand did not affect the results (see Figure 2),
this analysis focused on whether the percentage of people that preferred themed badges
changed depending on their engagement with the brand and their personality traits. Table
2 demonstrates that the percentage of participants that prefer themed badges increases for
those with higher overall engagement with the brand. Also, Figure 3 demonstrates even
when grouping the volunteers according to their predominant personality trait, the results
suggest that there is no clear differences in people’s opinions for themed badges. In all
cases, this option was the one that led to the highest engagement levels among the volun-
teers. In contrast, a more specific analysis indicates personality traits possibly play a role
when comparing people’s perceptions of badge design depending on the badge’s brand
(see Figure 4).

Table 2. People who chose themed badges by level of engagement with brand.
Engagement Level 1 2 3 4 5 6 7
Those who chose themed badges 44% 41% 57% 43% 57% 63% 72%

Number of volunteers

3

1

1

1

2

5

2

2

1

8

1

4

3

32

8

20

3

10

None Both Standard Themed
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Agreeableness

Conscientiousness

Extraversion

Neuroticism

Openness

Figure 3. Distribution of participants’ preferences regarding the type of badges
according to their predominant personality trait.
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Figure 4. Distribution of participants’ preferences regarding the theme of badges
according to their predominant personality trait.

4. Discussion and Next Steps
The preliminary findings of this work present encouraging evidence regarding the poten-
tial of themed badges to motivate students to engage with educational tasks. The results
suggest that people see themed badges as substantially more motivating than standard
ones (see Table 1), and that this difference does not depend on the badge’s theme (see
Figure 2) or the personality traits (see Figure 3), since the preference for themed badges
remained consistent across all user groups. On the other hand, our findings suggests that
the personality traits can slightly influence the preference for a theme/brand (see Figure
4). However, we highlight more data is necessary to draw definitive conclusions, as the
traits involved (neuroticism and openness) had a smaller number of participants.

Mainly, these findings support the value from exploring aesthetic-based person-
alization in gamified learning. Considering that the motivating effect of themed badges
is not dependent on the specific theme chosen, this finding suggests that the appeal of
themed badges may be related to their novelty or uniqueness, rather than any particu-
lar theme itself. Therefore, designer and educators could potentially utilize a variety of
themes to maintain student interest and motivation without worrying about the effective-
ness being limited to certain themes.

Complementary, it is important to note that the data suggests that the level of en-
gagement students have with a badge’s theme is positively associate with the motivational
impact of themed badges. This suggests that when students have a pre-existing inter-
est or connection with the brand associated with the badge, they are even more likely to
find the themed badges motivating. This finding highlights the importance of consider-
ing students’ interests and preferences when designing gamified educational elements to
maximize their motivational impact. Thus, these findings provide encouraging evidence
that personalized gamification, through the use of themed badges, holds promise as an ef-
fective strategy for increasing student motivation and engagement in educational settings.

These insights corroborate recent research that investigated the role of themed
badges by personalizing them to students’ interests in laboratory [Rodrigues et al. 2023]
and field [Pereira Júnior et al. 2023, Pereira et al. 2021] studies. However, previous stud-
ies are limited to investigating how a single theme compares to standard badges. More-
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over, they depend on a manual process to generate the aesthetically-personalized badges,
which is laborious and likely to complicate deploying such kind of personalization. Fi-
nally, they did not consider how individual aspects, such as personality traits, affect peo-
ple’s perceptions of how aesthetically-personalized and standard badges compare. Thus,
this research expands the literature by investigating how badges of different themes com-
pared to a standard one, within the same sample, besides addressing the potential of gen-
erative AI for themed badge generation as well as seeking to understand how people’s
individual aspects influence their opinions.

Nevertheless, we acknowledge this is an ongoing research that needs further in-
vestigation to ground its insights. Therefore, we plan a number of future steps to follow
up with this study. Our main aim is to increase this survey’s sample. While we have an
interesting number of answers (i.e., 107), we would like to increase our dataset’s repre-
sentativeness, for instance by including answers from people of other Brazilian regions.
Accordingly, we plan to apply more advanced data analysis techniques to understand our
data. For example, the different ways in which each personality trait affects people’s opin-
ions suggest that they should be analyzed together, considering their interactions, rather
than independently. Hence, with an increased sample size, we expect to be able to reliably
perform more advanced data analysis techniques.

Finally, we plan to design and execute empirical studies comparing themed and
standard badges. Aiming to understand how our survey results apply to practice, we plan
to start with experimental studies and, depending on their outcomes, evolve for field stud-
ies. Our ultimate goal is to ground the understanding of how aesthetic-based personaliza-
tion of gamification affects learning outcomes. For this, we plan to follow the design of
related work (e.g., [Rodrigues et al. 2023, Pereira Júnior et al. 2023]) for comparability,
informed by relevant experimental studies guidelines [Wohlin et al. 2012].

5. Final Remarks

Personalization has been widely investigated to maximize gamification’s effects on learn-
ing outcomes. While studies have mostly focused on tailoring the game elements avail-
ability, yielding inconclusive results on whether it improves the one-size-fits-all approach,
recent research has highlighted the potential of personalizing the aesthetics of game el-
ements. However, related work has not compared how different themes affect aesthetic-
based personalization compared to the one-size-fits-all approach or generative AI’s poten-
tial to optimize the generation of themed badges for personalized gamification designs.
To address that lack, this paper presents an ongoing research based on a survey.

Our preliminary findings indicate that themed badges are considered significantly
more motivating than standard ones, irrespective of the badge’s theme. Importantly, en-
gagement with the badge’s theme further enhances this motivational potential, suggesting
the importance of personal interests in designing gamified educational elements. This
research supports aesthetic-based personalization in gamified learning and proposes that
novelty or uniqueness, rather than theme specificity, drives the appeal of themed badges.
Therefore, this work in progress expands on previous research by comparing multiple
themes within the same sample and exploring generative AI for badge creation. Accord-
ingly, our future plans include increasing the survey sample size and conducting empirical
studies to validate the findings in practical settings.
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