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Abstract

Despite recent advances in the personalization of education, it is still unknown how
different kinds of personalization affect students’ experiences. To advance this lit-
erature, in this article, we present an experimental study with 307 participants inves-
tigating the effects of gender stereotype-based interfaces (in terms of colors and
avatars stereotypes) on users’ flow experience (i.e., challenge—skill balance, merg-
ing of action and awareness, clear goals, feedback, concentration, control, loss of
self-consciousness, and autotelic experience), and performance in a gamified edu-
cational system. The main results indicate that gender stereotype-based interfaces
affect users’ action—awareness merging, however, do not affect users’ performance
and overall flow experience. We contribute with the basis for new studies and chal-
lenge thorough future research attempts.
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Introduction

In recent years, there have been a substantial growth of studies investigating the
effects of personalized gamified educational systems in terms of students’ percep-
tion (e.g., students’ motivation, performance, and flow experience) (Tondello et al.,
2017; Toda et al., 2019b; Hallifax et al., 2019b; Oliveira et al., 2020). The results of
these studies are contradictory (Klock et al., 2020). Some studies identified that the
personalized gamified educational systems provided positive results [e.g., improv-
ing motivation and collaboration (Vidergor, 2021), competence and satisfaction
(Sailer et al., 2017), interaction time (Lavoué et al., 2018)]. Meanwhile, other stud-
ies show that personalized gamified educational systems provided neutral/negative
results [e.g., low motivation (Khoshkangini et al., 2017) or no significant difference
in terms of flow experience (Oliveira et al., 2020)].

Especially in education, one of the most important and investigated phenomena
is the flow experience (Oliveira et al., 2018), which is a feeling of deep engagement
that a person can achieve during a given activity (Csikszentmihalyi, 2000). At the
same time, flow experience is highly related to the learning experience (Csikszent-
mihalyi, 2014a). This means that when a student achieves the flow experience in an
educational system, they will also be washed into a deep learning experience (Csik-
szentmihalyi, 2014a; Erhel & Jamet, 2019; Buil et al., 2019), the reason why it has
been widely investigated in recent studies in the field of education (Hassan et al.,
2020; Yoshida et al., 2013; Rodriguez-Ardura & Meseguer-Artola, 2019). This
also indicates that when the personalization of the educational system is not done
well and users need to interact in a system with stereotype threats, the flow experi-
ence can be low, negatively affecting the learning experience (Oliveira et al., 2021).
However, even with this growing interest, the effects of personalization and gender
stereotypes threats on students’ flow experience are still poorly understood and the
results differ between studies (both, positive and negative results) (Oliveira et al.,
2018; Hallifax et al., 2019a; Oliveira et al., 2021).

One of the hypotheses for these contradictory results is that, in general, the stud-
ies are dedicated to analyzing only the effects of the gamification elements (isolated
in or group) in the students’ perception according to their gamer type/user type or
demographic information (Koivisto & Hamari, 2019; Rapp et al., 2019; Bai et al.,
2020), forgetting, therefore, other highly important aspects, such as gender stereo-
type threats [e.g., a situation raises concern that one will be judged in terms of group
stereotypes (Steele, 2011)] (Albuquerque et al., 2017; Oyibo & Vassileva, 2020).
In particular, these aspects can be important for the personalization of gamified
educational systems, since from older theoretical studies (Deaux & Lewis, 1984;
Greene & Gynther, 1995) to more recent empirical studies (Dorji et al., 2015; Car-
rasco et al., 2017; Albuquerque et al., 2017; Oyibo & Vassileva, 2020; Santos et al.,
2022), results demonstrate that stereotyped features such as colors and avatars (with
specific gender stereotype characteristics) can positively or negatively affect users’
experience, depending on their gender, for example, by increasing or decreasing
concentration or anxiety (Albuquerque et al., 2017; Kollmayer et al., 2018; Komala-
wardhana & Panjaburee, 2018).
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To meet this challenge, we present in this article the results of an experimental
study (N = 307) analyzing the effects of gender stereotype-based interfaces on users’
flow experience and performance in a gamified educational system. In this study, we
seek to answer the following research questions: “Do gender stereotype-based inter-
faces affect the users’ flow experience in gamified educational systems?” and “Do
gender stereotype-based interfaces affect the users’ performance in gamified educa-
tional systems?”” By answering these research questions, we move toward the resolu-
tion of a global challenge, identifying whether gender stereotype-based interfaces in
gamified educational systems can affect the users’ flow experience and performance.

The main results indicate that the gender-stereotyped gamified educational sys-
tem affected the users’ action—awareness merging (i.e., one of the flow experience
dimensions), however, does not affect users’ performance and the overall users’ flow
experience. Thus, our results allow us to advance the state-of-the-art, providing a
basis for new studies and challenging the state-of-the-art for more thorough future
research attempts. Our study, therefore, contributes to the areas of educational tech-
nologies, gamification, and gender studies, through insights related to the design of
gender-based personalized gamified education systems.

Background

In this section, we explain the main contents labeled in this article (i.e., Gender ste-
reotype in gamified educational systems and Flow Theory). At the same time, in this
section, we present and compare the main related publications.

Gender stereotype in gamified educational systems

Gamification i.e., the idea of “transforming systems, services, and activities to better
afford similar motivational benefits as games often do” (Koivisto & Hamari, 2019;
Hamari, 2019), when applied in education, often aims to improve the students’
experience (e.g., students’ engagement, motivation, and flow) in educational envi-
ronments (Oliveira & Bittencourt, 2019; Toda et al., 2019a; Janelli & Lipnevich,
2021). The idea of personalized gamified educational systems arose from the fact
that people have different personalities and characteristics (e.g., gender, age, gamer/
user type) that may influence their preferences regarding gamification design (Tuu-
nanen & Hamari, 2012; Belk et al., 2014; Vail et al., 2015). Thus, to provide a more
suitable gamification design it is important to personalize it to the user’s preferences
(Oliveira & Bittencourt, 2019; Masthoff & Vassileva, 2015). Then, personalized
gamified educational systems is a novel research field (Hallifax et al., 2019b), with
few empirical studies conducted (Klock et al., 2020) and with conflicting results
in terms of the student experience (Hallifax et al., 2019a), with room for further
research that can further investigate different effects of personalized gamified educa-
tional systems on students’ experience.

In recent years, within the personalization of gamification domain, few stud-
ies have also aligned discussions related to gender-based personalization (i.e.,
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gender-based personalization strategies, according to the gender' self-reported by
users) and gender stereotype threats (i.e., situation in which people of a certain gen-
der do not feel represented in a certain system (Steele, 2011; Albuquerque et al.,
2017; Santos et al., 2022)) as a determining factor to affect the students’ experi-
ence (Albuquerque et al., 2017; Gobl et al., 2021; Denden et al., 2021). Especially
in gamified education, this is because, commonly, gamified educational systems
are designed/implemented as a male-stereotyped system (e.g., with only male-ste-
reotyped avatars, male-stereotyped colors, or male-stereotyped language) (Wanner
et al., 2020).

This tendency tends to negatively affect the perception of certain users (Oyibo
et al., 2017), who may, for example, have a high level of anxiety when using a ste-
reotyped interface for another gender. At the same time, this can lead to students
giving up on using a system (Albuquerque et al., 2017). Despite these theoretical
assumptions, there are still a lack of empirical/experimental studies that investigate
the effects of gender stereotype-based interfaces on the students’ experience (e.g.,
flow experience) and performance.

Flow theory

The Flow Theory was proposed in the 1970s by Csikszentmihalyi and Csikszent-
mihalyi (1975) and represents an experience of deep engagement in certain activi-
ties (Csikszentmihalyi, 1997a). To achieve a flow experience, one has to go through
nine different dimensions which when achieved together represent the so-called flow
experience: (i) challenge—skill balance; (ii) action—awareness merging; (iii) clear
goals; (iv) unambiguous feedback; (v) total concentration on the task at hand; (vi)
sense of control; (vii) loss of self-consciousness; (viii) transformation of time; and
(ix) autotelic experience (Csikszentmihalyi, 2000).

The idea of challenge—skill balance can be defined in a personal way, sepa-
rated from any structures of activity, and the perception of the defined challenge is
critical to flow occurring Jackson and Marsh (1996), Jackson and Eklund (2002),
and according to Csikszentmihalyi and Csikszentmihalyi (1975), when in flow, a
dynamic balance exists between challenges and skills. At the same time, the idea of
action—awareness merging, according to Jackson et al. (2011), is a sense of effort-
lessness and spontaneity, associated with the flow dimension of action—awareness
merging (further details next), coming about through a total absorption in what one
is doing.

The clear goals dimension is a necessary part of achieving something worthwhile
in any endeavor and the focus that goals provide to actions also means that they
are an integral component of the flow experience (Jackson et al., 2011; Jackson &
Eklund, 2002). In this way, the unambiguous feedback dimension is closely associ-
ated with clear goals and is represented as the processing of how performance is
progressing in relation to these goals (Jackson et al., 2011).

! Considering gender different from biological sex (De Lauretis, 1987).
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The total concentration on the task at hand is a dimension that represents a person
totally connected to the task in which one is engaged and optimizes the flow state
and this connectedness relies on a present-centered focus (flow resides in being in
the present moment, rather than in the past or future) (Jackson et al., 2011; Jack-
son & Eklund, 2002). At the same time, having the experience of total control (i.e.,
sense of control dimension) is likely to move an individual away from the experi-
ence of flow and into relaxation or boredom.

The loss of self-consciousness dimension is related to liberating to be free of
the voice within our head that questions whether we are living up to self- or other
imposed standards Jackson et al. (2011), while the transformation of time dimension
can be represented as the intensity of focus may also contribute to perceptions of
time slowing, with a feeling of having all the time in the world to execute a move,
that is, in reality, time limited (Csikszentmihalyi & Csikszentmihalyi, 1975; Csik-
szentmihalyi, 2014b; Jackson et al., 2011; Jackson & Eklund, 2002).

Finally, the autotelic experience is often recognized as the most important flow
experience dimension. Csikszentmihalyi (1997b) coined the term “autotelic” experi-
ence to describe the intrinsically rewarding experience that flow brings to the indi-
vidual. It is generally after completing an activity, upon reflection, that the autotelic
aspect of flow is realized and provides high motivation toward further involvement
(Jackson et al., 2011).

Different studies conducted over several years show that this experience is highly
linked to students’ learning experience because when in a flow experience in an
educational activity, the learning experience is also good (Csikszentmihalyi, 2014b;
Buil et al., 2019; Rodriguez-Ardura & Meseguer-Artola, 2019). Furthermore, recent
studies have drawn attention to creating educational activities that may lead to the
flow experience (Gao et al., 2019; Oliveira et al., 2019, 2020). At the same time, a
system with stereotype threats can negatively affect the user experience (Dorji et al.,
2015; Albuquerque et al., 2017; Santos et al., 2022), and if it negatively affects the
flow experience, it can also harm the learning experience.

Given the direct relationship between the flow experience and the learning expe-
rience (Csikszentmihalyi, 2014a; Heutte et al., 2016), it is important to identify
which gamification aspects (e.g., colors, design dos elements, personalization) can
lead students to a flow experience (Oliveira et al., 2020). Thus, one important topic
within Flow Theory in educational technologies studies is to identify the gamified
educational systems design aspects (e.g., gender stereotype) that can lead to this
experience (Kiili et al., 2012; Hsieh et al., 2016; Erhel & Jamet, 2019).

Related works

To identify the related works, we analyzed recent systematic literature reviews in the
field of gamification (Koivisto & Hamari, 2019), personalized gamification (Hal-
lifax et al., 2019a; Rodrigues et al., 2020), and Flow Theory (Oliveira et al., 2018,
2021). We focus on presenting studies dealing with gender stereotype threats or
Flow Theory in gamified educational systems. We also present studies regarding the
effects of color temperature in users’ experience.
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Concerning studies analyzing the effects of gender stereotype in gamified edu-
cational systems on participants’ experience, Albuquerque et al. (2017) conducted
an experimental research investigating if gender stereotype threat in a gamified edu-
cational system affects the users’ anxiety and performance. They executed a three-
stage survey where participants were asked about their anxiety after they used an
online gamified educational system (to solve a logic quiz) and finally they were
asked about their anxiety during the system usage (thus, comparing the students’
anxiety before and during the system usage). One of their results indicated that the
male-stereotyped system increased the females’ anxiety (Albuquerque et al., 2017).
This study opens space for conducting new studies investigating different aspects of
user experiences in this kind of system (e.g., concentration and flow).

Using the same system, Santos et al. (2022) investigated the effects of the ste-
reotype threats using a quantitative experiment in three gamified environments (ste-
reotypical male version, stereotypical female version, and control environment). The
study was conducted with a sample size composed of 150 high school and under-
graduate students. They identified that the participants randomly assigned to the
male learning environment present an increase in aggressiveness level. Among other
results, they also identified that the stereotypical male and female learning environ-
ments increased the participants’ performance level (Santos et al., 2022).

Wanner et al. (2020) investigated how male priming in STEM subjects affects
female emotions during gamification tasks. Female students who were primed with
Anti-STEM achieved better results in the programming gamified task. It could be
observed that the girls enjoyed the gamification tasks (Wanner et al., 2020). The
result confirms that gamified activities can affect participants differently based on
gender.

Denden et al. (2021) examined the effect of gender and personality differences on
students’ perception of gamification in education. In a study with 189 undergraduate
students, they observed that gender and personality can affect students’ perception
of specific game elements. Especially, females are more likely to find feedback use-
ful than males. They also observed that gender moderates the effect of personality
on students’ perception of the implemented game elements (Denden et al., 2021).
The results of Denden et al. (2021) also demonstrate the importance of analyzing
different design aspects that affect the students’ experience.

Other studies have been devoted to analyzing the effects of personalizing edu-
cational games and gamified educational systems on participants’ flow experience.
Erhel and Jamet (2019) conducted a study investigating the relationship between the
flow state and learning within an educational game. Their results indicate a positive
influence of participants’ flow experience in their memorization and comprehension.
The study, however, was carried out in the context of games (and not gamification)
and did not consider any type of gender stereotype (Erhel & Jamet, 2019).

Oliveira et al. (2020) investigated the effects of a player type-based personalized
gamified educational system in terms of students’ flow experience. They executed
an experimental study with a sample composed by 121 participants comparing a
tailored with a counter-tailored version. It was not possible to notice a significant
difference in the students’ experience when using the system (Oliveira et al., 2020).
These results contradicted some other similar studies and also draw attention to the
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Table 1 Related works

. Studies FE ES NSD GPS SS MR
comparison

Albuquerque et al. (2017) No Yes Yes Yes 127 +A

Santos et al. (2022) Yes Yes Yes Yes 150 +AA
Wanner et al. (2020) No Yes Yes Yes NA +S
Denden et al. (2021) No Yes Yes Yes 189 +P
Oliveira et al. (2020) Yes Yes Yes No 121 —+
Erhel and Jamet (2019) Yes Yes Yes No 109 +MC
Oyibo and Vassileva (2020) No Yes Yes No 323 +C
Our study Yes Yes Yes Yes 307

FE analyzes the flow experience, ES is an experimental study, NSD
uses non-simulated data, GPS uses a gender-stereotyped system, SS
sample size, MR main result, NA not available, +A male-stereotype
design increase participants anxiety, +AA male-stereotype design
increase participants aggressiveness, +P gender and personality can
affect users’ perception, +S anti-STEMs positively affect female
users, —+ without significant results, +MC flow positively affects
memorization and comprehension; 4+C colors affecting users’ experi-
ence

importance of conducting new studies to investigate the flow experience in other
types of personalization.

Studies have also investigated the effects of colors on users’ experience. Oyibo
and Vassileva (2020) conducted an empirical study to investigate the effects of color
temperature and layout design in terms of technology acceptance and user experi-
ence (UX). They conducted an experiment with a sample composed of 323 respond-
ents. Their finds suggest that the colors blue and green are more useful than orange
and red in tourism websites (Oyibo & Vassileva, 2020). The study conducted by
Oyibo and Vassileva (2020) focused on mobile interfaces for tourism applications,
opening space for similar investigations in the field of educational systems.

In summary, the related studies are subdivided into (i) analyzing the effects of
gender stereotypes on users’ experience, (ii) analyzing the effects of personalized
gamification (e.g., user type-based personalization) on the users’ flow experience,
or (iii) analyzing the effects of using colors on the participants’ experience. How-
ever, there are a lack of studies that investigate the effects of gender stereotype on
users’ flow experience and performance in a gamified educational system. Thus, as
far as we know, our study is one of the first to investigate whether gender stereotype
affects users’ flow experience and performance in a gamified educational system.
Table 1 presents a comparison between the related works.

Study design
This study aims to analyze the effects of gender stereotype-based interfaces on users’

flow experience and performance in a gamified educational system. To conduct our
experiment, the Goal/Question/Metric (GQM) framework was used. The GQM was
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chosen because its efficiency is sustained by (i) define project goals; (ii) verify the
goals and define how the study goals will be achieved; and (iii) provide an adequate
interpretation of the results based on the established goals (Caldiera & Rombach,
1994). At the same time, this framework is used and recommended for experimen-
tal studies in different areas (Van Solingen et al., 2002; Aljedaibi & Khamis, 2019;
Tuah & Wills, 2020).

Hypotheses definition

Over the years, several studies have shown that human beings have different per-
ceptions/preferences regarding colors (Hallock, 2003; Karniol, 2011; Beigpour &
Pedersen, 2015), as well as different perceptions/preferences regarding gender ste-
reotypes (Basow, 1992; Deaux & Lewis, 1984). Studies conducted by Greene and
Gynther (1995), Coursaris et al. (2008) and others, for example, identified that males
tend to prefer and feel better in environments with blue colors, while girls feel bet-
ter in environments of pink color, at the same time that gray color is a neutral color
for both males and females. Other recent studies also show that the stereotypes of
personalization of systems can also influence (positively or negatively) in the users’
perception (Albuquerque et al., 2017; Oyibo & Vassileva, 2020).

Studies also show that possibly, people tend to have different preferences for ava-
tars, according to the stereotype of those avatars (e.g., avatars with characteristics
related to their gender) (Albuquerque et al., 2017; Carrasco et al., 2017). Differ-
ent studies have shown that when someone needs to use a stereotyped system for
another gender, they tend to feel uncomfortable in the system, for example, having
a significant increase in anxiety (Albuquerque et al., 2017). At the same time, other
studies highlight that these characteristics can directly influence students’ learning/
performance when interacting with educational systems (Orji et al., 2013, 2014).
Thus, we hypothesized that gender stereotype-based interfaces affect the students’
flow experience in a gamified educational system (H1), as well as gender stereotype-
based interfaces affect the student’s performance in a gamified educational system
(H2).

Participants

Our participants were 307 (173 self-reported as male and 134 self-reported as
female) subjects with an average age of 24 years old (SD = 3262), from 26 dif-
ferent countries. Our participants were recruited through the Amazon Mechanical
Turk (MTurk)? and Prolific platform?, which are crowdsourcing marketplace ser-
vices highly used to conduct human-based experiments (Paolacci et al., 2010; Palan
& Schitter, 2018; Orji et al., 2014; Hallifax et al., 2019b). Each participant from
MTurk received 25 cents, while each participant from Prolific received 0.63 £ for

2 https://www.mturk.com/.
3 https://prolific.co/.
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Table 2 Participants per country

Country Number of
participants

Others 1 each

China 2

Chile and Greece 4

The UK and Brazil 5

Spain 9

Italy 11

Mexico 17

Poland 20

Portugal 29

India 53

The USA 137

Others—Canada, Romania, Estonia, France, Germany, Hungary,
India, Ireland, Latvia, Morocco, New Zealand, Panama, Slovenia,
and Turkey and Trinidad

their participation. For MTurk participants, the value was decided based on a pilot
study, conducted with 10 participants, where they were asked about the value they
considered fair for participation in the experiment. For Prolific participants, the
value is automatically defined by the platform, based on the average response time
of the participants. We also invited totally voluntary participants from email lists
and social networks (only 5 were volunteers). This data collection strategy aimed to
ensure maximum heterogeneity in our sample. Table 2 describes our sample.

The study is suitable for different criteria for sample size validation. According
to Bentler and Chou (1987) it is necessary to have at least five participants for each
construct measured (in our study, we have nine constructs and 307 participants, thus
~ 34 for each construct). Hair et al. (1998) suggests the same rule for factor analy-
ses. Loehlin (1998) suggests that at least 100 participants are required for a complete
sample size.

Materials

To identify the participants’ experience, we used the open-source-gamified educa-
tional system called “Removed for anonymous review,” which was implemented to
help participants in studying different educational contents in a simple and fun way,
through a simple design and the use of gamification elements (Albuquerque et al.,
2017). Initially, the system allows the users to choose an avatar to represent them-
selves and personalize their experience in the system (see Fig. 5a in Appendix 1).
Then the users can begin to study a particular subject (e.g., equation) and answer
questions about that subject (see Fig. 5b in Appendix 1). The system was chosen
because it uses the most common gamification elements in the field of education
(i.e., points, badges, ranking, levels, progress bar, and avatar) according to different
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recent literature reviews (Hamari et al., 2014; Sousa Borges et al., 2014; Nah et al.,
2014; Koivisto & Hamari, 2019; Oliveira et al., 2021).

The system has three versions. Figure 5a and b (in Appendix 1) shows the neutral
version of the system. In the neutral version, only neutral colors (which are usu-
ally associated with no gender (Greene & Gynther, 1995; Karniol, 2011)) are used.
In this version, there are avatars with male, female, and neutral stereotypes to be
chosen by users. Similarly, gamification elements are presented in neutral colors.
Figure 5c and d (in Appendix 1) shows the male-stereotype version of the system. In
this version, the color blue [the main color associated with the male gender (Greene
& Gynther, 1995; Karniol, 2011)] was used. In choosing avatars, only characters
with male stereotypes were used. Finally, Fig. Se and f (see Appendix 1) show the
female-stereotype version of the system. For this version, the color lilac [the main
color associated with the female gender (Greene & Gynther, 1995; Karniol, 2011)]
was used. In choosing avatars, only characters with female stereotypes were used.
The system personalization was based on different studies on gender color design
stereotypes (Greene & Gynther, 1995; Hallock, 2003; Hurlbert & Ling, 2007; Cour-
saris et al., 2008; Karniol, 2011). These studies show that people prefer different
colors according to their gender and indicate which colors are most associated with
each gender.

To identify the flow experience of participants during the system usage was used
the short flow state scale (short FSS) was developed and validated by Jackson and
Eklund (2002). The scale was developed based on the nine original Csikszentmiha-
lyi and Csikszentmihalyi (1975) Flow Theory dimensions. This scale was also vali-
dated for the gamification domain (i.e., to be used in gamified systems) by Hamari
and Koivisto (2014). For this study, we used the short FSS following the original
“Manual for the Flow Scales” (Jackson et al., 2011), presenting the scale in a 5-point
Likert Scale (Likert, 1932). This scale was chosen because according to the sys-
tematic literature review conducted by Oliveira et al. (2018), the scale uses the nine
original flow experience dimensions proposed by Csikszentmihalyi (1997a) and is
the most used scale in the field of educational technologies. We also included an
“attention-check question” (i.e., if you are filling out the form carefully, answer 4)
to remove participants who were not paying attention when answering the scale.
Appendix 2 presents the FSS, including information regarding how each flow expe-
rience dimension is measured in the scale. SPSS 27 software program was used to
conduct the analysis.

Procedure

The study procedure was organized in three different steps (pilot studies demo-
graphic survey, system usage, and flow experience report):

— Pilot studies In this step, we conducted an initial study, where we evaluated
the system used in this experiment with six Master of Business Administration
(MBA) students (with voluntary participation in the study). In this pilot study,
we applied the think-aloud protocol (Alhadreti & Mayhew, 2016) just to make an
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initial qualitative analysis of the student’s perception regarding the system per-
sonalization and to evaluate the possibilities of changes in the conduct of the
main experiment. The think-aloud protocol was chosen to be used in this step
because it is a widely used approach to user interface analysis, capable of per-
ceiving details even with small samples (Charters, 2003; Alhadreti & Mayhew,
2016). Then, we conducted a second pilot with 10 participants in the MTurk. The
sole purpose of this pilot study was to assess the fairest amount to pay for those
participating in the main study.

— Demographic survey In this step, participants answered a demographic sur-
vey asking about their gender, age, academic/educational level, and birthplace
(country). Especially, self-reported gender information was important to analyze
the flow experience level according to the user gender and the system version
used. These data were chosen because it is widely used in demographic studies
in the field of educational technologies [e.g., (Orji, 2014; Hallifax et al., 2019b;
Oliveira et al., 2020)]

— System usage and flow experience report In this step, participants used logic
quizzes (within the gamified educational system) for about 25 min. Upon enter-
ing the system, a randomization algorithm automatically drew one of the system
versions (male stereotyped, female stereotyped, or neutral) for each participant.
Then, immediately after finishing the system usage, participants answered the
FSS according to their experience during the system usage.

We initially collected and grouped the data from all responses. We removed
responses of participants who missed the attention-checking question and par-
ticipants who choose different options from males or females on the demographic
survey. We received originally 330 responses, 17 were removed because answered
wrong the “validation question.” No participant selected any different option of male
or female and prefer not to inform the gender, which has been removed from the
analysis. In our analysis, we considered three personalization settings (male stereo-
typed, female stereotyped, and neutral), which is our independent variable, as well
as, the participant’s performance and all flow experience dimensions (our depend-
ent variables). In our study, we compared all possible personalization settings (i.e.,
male using the neutral version (MD), female using the neutral version (FD), male
using the male-stereotyped version (MM), male using the female-stereotyped ver-
sion (MF), female using the female-stereotyped version (FF), and female using the
male-stereotyped version (FM)).

Data analysis

To analyze the data, first, we compared the different flow experience dimensions
[i.e., challenge—skill balance; action—awareness merging; clear goals; unambigu-
ous feedback; total concentration on the task at hand; sense of control; loss of self-
consciousness; transformation of time; and Autotelic experience (Csikszentmihalyi,
2000)] in each group of participants and the overall flow experience [obtained by
the FSS (Jackson & Eklund, 2002; Hamari & Koivisto, 2014)]. To calculate the
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Table 3 Participants’ flow experience analysis

Flow CSB MMA G F C CTRL LSC T A

Female users using the default system

Mean 3.717 3935 2.848 4.043 4087 4239 4174 3.696 3.043 3.543

SD 0577 0942  1.160 0.806  0.855 0.937 0.789 1.365  1.250  1.155
Male users using the default system

Mean 3980 4.157 3.333 4.020 4235 4392 4216 3765  3.627  3.902

SD 0.610 0.801  1.166 0939 0.854 0.743  0.870 1.214  1.283  0.869
Female users using the female-personalized system

Mean 3.854 3917 2938 4.021 4.042 4542 4.021 4.083 3250 3.688

SD 0.707 0909 1.313 0989 0.889 0.735 1.051 1.017 1346  0.939
Male users using the female-personalized system

Mean 3934 4246  3.246 4.098 4246 4426 4328 3902  3.197 3.623

SD 0.624  0.739  1.363 0.694 0.782 0.799 0.824 1.183  1.252  1.104
Female users using the male-personalized system

Mean 3.875 4.050 2.500 4.175 4075 4.650 4.350 4.025 3275 3.725

SD 0.640 0999 1.323 0.803 0905 0.527 1.014 1.351  1.581  1.162
Male users using the male-personalized system

Mean 3770 4.066 2.672 4.082 4.0066 4426 4.016 3754 3.131 3443

SD 0.584 0921 1.155 0.874 0.847 0.778  1.063 1.196  1.138  1.017

CSB challenge—skill balance, MMA action—-awareness merging, G clear goals, F unambiguous feedback,
C total concentration on the task at hand, CTRL sense of control, LSC loss of self-consciousness, T trans-
formation of time, A autotelic experience

participants’ flow experience in each version, comparing its difference, we calcu-
lated the median, standard deviation (SD), and normality of the data for all flow
experience dimensions.

As the population of each group was less than 50, following the recommenda-
tions of Wohlin et al. (2012), we decided to use the Shapiro—Wilk test to analyze the
data normality (Shapiro & Wilk, 1965). After this, following the Shapiro—Wilk test
results (where we detect that the data do not follow a normal distribution), we ana-
lyzed the variance between each flow experience dimension for each group previ-
ously defined. Then, to verify our hypotheses, considering that we cannot affirm that
the data are within a normal distribution, following the recommendations of Wohlin
et al. (2012), we performed the Kruskal-Wallis test.

Results

In Table 3, we present the descriptive statistics of the study, showing the mean and
SD for all participants’ flow experience dimensions in the different versions of the
gamified educational system (including overall flow experience). Figure 1 presents a
graphical comparison of the users’ experience and Fig. 2 presents a graphical com-
parison of the users’ performance during the system usage.
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Fig.2 Users’ performance analysis

Table 4 presents the Kruskal-Wallis test, while Fig. 3 presents the pairwise com-
parisons for the Kruskal-Wallis. Results of Kruskal-Wallis test showed that gender
stereotypes in gamified educational systems does not affect students’ performance
and overall students’ flow experience, however, affect students’ action—awareness
merging (k = 16,393; p = 0.006) that is one of the flow experience dimension. So,
we carried out the post hoc tests for action—awareness merging. Table 5 presents the
post hoc results and Figure 4 presents the independent samples Kruskal-Wallis test
for the action—awareness merging.
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Table 4 Kruskal-Wallis test
CSB MMA G F C CTRL LSC T A Flow P

kvalue 5.21 16,393*% 0.785 3.66  6.225 6303 428 6.801 6712 6979 9.697
p value 0.390 0.006 0978 0.599 0.285 0.287 051 0.236 0.243 0222 0.084

k value Kruskal-Wallis test, CSB challenge—skill balance, MMA action—awareness merging, G clear
goals, F unambiguous feedback, C total concentration on the task at hand, CTRL sense of control, LSC
loss of self-consciousness, T transformation of time, A autotelic experience, P performance

*p< 0.05

Fig.3 Pairwise comparison

Discussion

In this article, we present the results of an experiment analyzing the effects of gender
stereotype-based interfaces on users’ flow experience and performance in a gami-
fied educational system. The main results indicate that gender-stereotyped interfaces
do not affect users’ performance and overall users’ flow experience, however, affect
users’ action—awareness merging.

When analyzing the trend presented in Fig. 1 and Table 3, it is possible to notice
a similarity in terms of the effects of stereotypes in the different flow experience
dimensions. That is, when an experience was high or low in one of the system’s set-
tings, it was also similar in the other settings. Our result is similar to the results of
the study conducted by Oliveira et al. (2020) (also analyzing the participants’ flow
experience in a gamified system). Both studies corroborate that different designs
(personalization settings) can affect the flow experience dimensions differently;
however, this difference is not always significant and it is not yet possible to identify
exactly what can cause the effects.

One of the most exposed differences (visually in Fig. 1) was in the dimensions of
the transformation of time and autotelic experience, where male participants using
the default version had high experiences in comparison to the other participants.
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Table 5 Post hoc tests Test statistic ~ Std. test statistic  p value  Adj. p value

FM-MD - 57,849 —3.163 0.002 0.023

FM female using the male-personalized version, MD male using the
neutral version

N T T T —I_ T
4,00
= 3,00
2,00
1,00 T ®»
FD FF FM MD MF MM
Version

Fig.4 Independent samples Kruskal-Wallis test

However, this difference also was not significant, that is, despite the visual differ-
ence, transformation of time, and autotelic experience were not affected by any of
the personalization (see Table 4). Similar, different studies, for instance, the study
conducted by Erhel and Jamet (2019) and the study conducted by Oliveira et al.
(2020), most of the flow experience dimensions were not affected for different gami-
fication designs.

The only dimension where results presented a significant difference was the
action—awareness merging dimension, where females using the male-stereotyped
version had their action—awareness merging negatively affected (see Tables 4, 5,
Figs. 3, and 4). This result can be bought from the study conducted by Albuquerque
et al. (2017), which found that male-stereotyped environments increased females’
anxiety. Initially, the action—awareness merging dimension, according to Jackson
et al. (2011), represents a unit of complete awareness of the task being performed.
Thus, it can be related to anxiety which, depending on the anxiety level, can result in
a loss of consciousness in the task that is being performed.

In both studies [Albuquerque et al. (2017)’ study and our study], female partici-
pants using the male-stereotyped version had what we might call a negative experi-
ence (in the case of Albuquerque et al. (2017), with increased anxiety, in our case
with action—awareness merging being negatively affected). This result draws atten-
tion to the fact that different experiences (e.g., anxiety and action—awareness merg-
ing) of females when using male-stereotyped systems can be negatively affected.
Such a result may have implications because in general systems that are not person-
alized tend to have characteristics more similar to the male audience (Wanner et al.,
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2020; Albuquerque et al., 2017). So our result also draws attention to the importance
of improving personalization systems for females.

Concerning users’ performance, the results indicate that performance was not
affected by the different stereotyped versions (see Table 4). This result may have
occurred due to different factors. One of these factors is the fact that the users’ per-
formance can be linked to the intrinsic motivation (Bodkyn & Stevens, 2015; Chen
& Law, 2016) to carry out the activities, that is, the users’ worked to do the activities
regardless of the system design. Another factor may be related to the type of activi-
ties performed by users in the study (quizzes on logical reasoning). That is, users
may have been motivated only by the type of question being answered.

In recent studies, other researchers have found similar results, for example, both
in the study of Oliveira et al. (2020) and in the study of Albuquerque et al. (2017),
the different designs of the system did not affect the participants’ performance. This
result may indicate that participants’ performance is not directly related to other
experiences and that different studies need to be done to analyze how different types
of personalization can affect users’ performance in educational systems.

Of the nine flow experience dimensions, only one was affected by the stereo-
types in the gamified educational system. Some general factors may be related to the
results of the study. One of the factors is that in this study we chose to stereotype the
system only in terms of colors and avatars, not personalized, for example, the gami-
fication elements presented in the system. Recent studies have hypothesized that for
system personalization to positively affect different types of users’ experiences, per-
sonalization needs to be based on different factors [e.g., gender, user types, and type
of activities, among others (Hallifax et al., 2019a, b; Rodrigues et al., 2020)].

In summary, the results of our study demonstrate that stereotyped gamified edu-
cational systems affect the users’ action—awareness merging and do not affect the
flow experience and performance of users. These results highlight the importance of
conducting new studies that can carry out similar experiments considering different
types of personalization and analyzing different experiences.

Threats to validity and limitations

Because we conducted a study with humans, some threats inherent in the type of
study were generated. To mitigate these threats as well as facilitate the reproduction
of the study in different situations, we will describe below the threats to validity
identified in this study. Initially, our study evaluated a subjective human experience
(i.e., flow experience) that can be difficult to measure. To mitigate this threat, we
used only validated instruments widely used in scientific studies [i.e., the FSS pro-
posed by Jackson and Eklund (2002) and validated by Hamari and Koivisto (2014)
for gamification domain].

In this study, we asked the participant’s gender. In this sense, several genders
could be available as an option, yet we used only two gender options (male and
female), which may not have contemplated some participants. To mitigate this limi-
tation, we enter the options “other” and “I prefer not to inform” for participants who
do not feel represented in the male or female options. No participant marked any
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option other than “male” or “female.” We intend to include other options in future
studies, to obtain the possibility of new insights.

At the same time, we understand that gender in this context is superficially linked
to sex and that numerous studies address the issue in a much deeper way, such as
the work of De Lauretis (1987). However, as the first study in this line in the area
of gamification applied to education, we believe that we are setting a precedent for
future work to investigate the subject, which is so complex, in greater depth.

People from different countries answered the survey. These people may have dif-
ferent preferences about “what is a stereotyped system for males or females?” To
mitigate this threat, we stereotyped the system according to more general aspects
(e.g., colors and avatars) based on international studies, considering data from
people from different countries. However, even so, we suggest comparative stud-
ies between people from different countries (cross-cultural studies) be done. Studies
replicating the experiment conducted by Oyibo et al. (2017) in the field of education
can help advance the state-of-the-art and understand the influence of culture on the
effect of age and gender on educational technologies design.

Finally, the system gamification design was not planned based on systematic stud-
ies (e.g., gamification design frameworks) which can negatively influence the quality
of the system and how the participants perceived the system. Likewise, the system’s
personalization may have been limited concerning the real needs of the participants
(in terms of stereotypes). To mitigate this threat, we used a system already used in
other experimental studies that based most choices on other studies in the area.

Concerning the study limitations, the study was conducted by people of different
ages and cultures, not allowing us to identify whether the results apply to people of
specific ages or cultures. This limitation opens space for conducting new studies that
replicate this experiment in controlled environments (e.g., with participants of the
same age group in a specific school). Another limitation of the study is in the type
of system and the time the study took place, as the system is for quick use (casual
system), for example, not allowing the user to login and log out of the system several
times and can use the system in different moments. This limitation opens space for
the replication of the study in larger systems, which allow, for example, the conduct
of longitudinal studies, where the participants’ flow experience can be measured at
various times throughout the use of the system.

Building the future

Based on our study results and limitations, we identified different insights to drive
future studies in this field. Thus, in this section, we present a research agenda to
advance the research field.

— Multiple factor-based personalization In recent studies (Albuquerque et al.,
2017; Oliveira et al., 2020; Erhel & Jamet, 2019), instruments used in the experi-
ments were personalized/stereotyped based on specific factors (e.g., gamer types,
gender, age). However, few studies have analyzed how different factors applied
together (e.g., gender-based and age-based personalization) affect the users’
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experience. Thus, we suggest that future studies should analyze how multiple fac-
tors-based personalizations affect users’ experience.

— Analysis of new experiences As it is a relatively new area, with potential for
growth, so far few experiences have been analyzed in the studies carried out
(e.g., motivation, anxiety, and flow). However, several other experiences can be
related to the learning experience and that can be evaluated in future studies. For
this reason, we recommend that future studies also focus on analyzing the effects
of customizing gamified educational systems on other user experiences.

— Cross-cultural studies Recently, studies have shown that personalization/ste-
reotypes affects users’ experience according to cultural variables (Oyibo et al.,
2017; Toda et al., 2020; Oyibo & Vassileva, 2020). Concerning the effects of ste-
reotyped gamified educational systems on users’ experience according to cultural
factors, results are still incipient. Thus, we suggest that future studies analyze
how personalized gamified educational systems affect users’ experience accord-
ing to cultural factors.

— Longitudinal studies Most of the studies conducted so far are studies carried out
in a short period. With the advances in the area, we consider it important that
future studies can analyze the effects of gender-stereotyped educational systems
within long-term interventions. Therefore, we suggest that longitudinal studies
can be conducted in future.

Concluding remarks

In recent years, different studies have been conducted to analyze whether gender ste-
reotype-based interfaces affect users’ experience in educational systems. However,
there is still no concrete answer to this question and many studies have highlighted
the challenge of understanding when the stereotyped gamified educational systems
affect users’ flow experience and performance. Thus, in this study, we analyzed the
effects of gender stereotype-based interfaces on users’ flow experience and perfor-
mance in a gamified educational system.

Answering our first research question (Do gender stereotype-based interfaces
affect the users’ flow experience in a gamified educational system?), we identified
that gender-stereotyped personalization in gamified educational systems affects
users’ action—awareness merging, however, does not affect users’ overall flow expe-
rience. Answering our second research question (Do gender stereotype-based inter-
faces affect the users’ performance in gamified educational systems?), the results
indicate that the gender-stereotyped gamified educational systems do not affect
users’ performance.

From the results obtained, we intend, in future works to perform more in-depth
studies involving the design of interfaces based on the most current theories of
gender, which go beyond sex. This vision ca advance the literature on gamification
applied to education and toward an equitable design. We also aim to replicate the
study by considering other aspects of personalization (e.g., considering other gamifi-
cation elements and content-based gamification), as well as evaluating other aspects
of user experience. Finally, we will replicate the experiment through a longitudinal
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study, get the users’ flow experience at different times, and analyze it using different
machine learning techniques.

Appendix 1: System examples

Examples of the different versions of the system used in our study (Fig. 5).

- Use th Gamifed Educstonst Systm

cyor et

= 088
s o =

(c) Male-stereotypes-based interface (home  (d) Male-stereotypes-based interface (activ-
page) ity page)

(e) Female-stereotypes-based interface  (f) Female-stereotypes-based interface (ac-
(home page) tivity page)

Fig.5 System example
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Appendix 2: Flow state scale

The file containing the FSS [developed by Jackson and Eklund (2002) and validated
by Hamari and Koivisto (2014)] was used in our study.

Please, answer the questions below by selecting the alternatives that best fit your
psychological state during the reactivation of activities in the educational system.
Consider the scale from 1 to 5, respectively, Never, Rarely, Sometimes, Frequently,
and Always as given in Table 6.

Table 6 Flow state scale

Dimensions Questions 1 2 3 4 5

CSB I felt I was competent enough to meet the demands of the
situation

MMA I did things spontaneously and automatically without having
to think

G I had a strong sense of what I wanted to do

F I had a good idea about how well I was doing while I was
involved in the task/activity

C I was completely focused on the task at hand

CTRL I had a feeling of total control over what I was doing

LSC I was not worried about what others may have been thinking
of me

T The way time passed seemed to be different from normal

A I found the experience extremely rewarding

If you are filling out the form carefully, answer 4

*Validation question (presented in a random order); CSB challenge—skill balance, MMA action—aware-
ness merging, G clear goals, F unambiguous feedback, C total concentration on the task at hand, CTRL
sense of control, LSC loss of self-consciousness, T transformation of time, A autotelic experience
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