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Abstract

The use of gamification to engage and to motivate people in several environments, including education is notorious
in the last years. However, there are different doubts related to the real effects of the application of gamification in
educational contexts, mainly associated with the psychological analysis of the effects of gamification, that in some
cases highlights that depending of gamification settings, and the students' gamer types and of the gender, it can cause
bad effects like students' disengagement or demotivation. At the same time, the flow theory is a psychological theory
that defines a mental state of complete control over a person's actions during a task and can be a decisive factor for
better increase the engagement and learning of the students. Aiming to investigate whether the students' flow
experience changes depending on the gamification configuration and the student’s gamer types and gender, we
conducted an experiment in a gamified classroom. We analyzed the flow experience of 18 students during four
scenarios with different settings of competition and collaboration, comparing their results according to the gamer
type and gender. In general, our results did not indicate significant differences in the students' flow experience in the
proposed configurations. As a complement, we performed a qualitative study based on the behavioral observations
of the experiment that indicated the competition as a stimulating factor of the gamified experience.
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1 Introduction

Education is a great concern for modern society, and many efforts have been applied to make it
both more efficient and available to everyone (Barata et al., 2013). However, the education
environment experiences present some problems, one of them being the students’ lack of
engagement. As there is an association between school dropout and student engagement, both in
traditional (Archambault et al., 2009) and on-line (Levy, 2007) scenarios, students’
disengagement is a problem to be taken seriously.

In order to solve this problem, several educational environments have been using
gamification as a way to keep people more engaged in their activities (Hamari, Koivisto, & Sarsa,
2014). Gamification relies on game design elements embedded in a learning environment to foster
student motivation (Prensky, 2003). This concept has been widely used in education to increase
user’s engagement and to lead them to enhanced learning (Cheong et al., 2013; Denny, 2013;
Dominguez et al., 2013; Goehle, 2013; Landers & Callan, 2011).

Although it is mostly used in digital environments, face-to-face context can also apply
gamification. Lee Sheldon (2011), in his book The Multiplayer Classroom, describes a gamified
classroom without the use of technology. Despite the fact that almost no statistical data is provided
to confirm the benefits of this approach, some other studies have investigated the use of
gamification in the classroom (Hanus & Fox, 2015; Barata et al., 2013).

Even though widespread, gamification may also be harmful. Recent studies have shown
that, depending on the player’s profile, some gamification elements may have an opposite effect
than expected (Monterrat et al., 2015; Wu & Chen, 2015). Since then, player type research has
gained a new aspect, that is, how to relate known gamer types, to gamification elements in order
to ensure better results. For instance, if a student has a profile more interested in competition, he
is more likely to enjoy completing missions than collaborating with others. That is one of the
grand challenges in gamification research today, how to do gamification based on the player
profile (Masthoff & Vassileva, 2015).

Another possible way of dealing with disengagement is through the use of Flow Theory.
The concept of Flow was first introduced by Csikszentmihalyi (1975) as an emotional state that
people can feel during specific activities, especially, ones that provide a balance between level of
skill and challenge. It is also referred to as the “Optimal Experience” as the person has a genuinely
satisfying experience. Since people who experience flow during an activity, are more engaged
(D’Mello et al., 2007), we can use this flow experience as a way to engage students either in the
classroom or in digital environments.

Knowing that the gamer type can influence the effectiveness of a gamified environment
(Masthoff & Vassileva, 2015), a question arises as to whether they can also change the student
flow experience. In this article, we investigated the relationship between the player’s profile and
the students’ flow state during activities performed in a gamified classroom of an undergraduate
course.

We conducted the research during four distinct gamified classes, according to the Bartle’s
gamer types (Bartle, 1996). As a complement to this study, we also analyzed changes in the flow
experience between genders according to the gamification settings in the classroom. We
conducted an experiment with 18 Brazilian undergraduate students in four different scenarios,
mixing elements of competition and collaboration. Each of those students had their player type
identified before participating in a quiz-based session. Alongside with the quantitative analysis,
we also performed a qualitative analysis, based on the Framework Analysis process, to obtain a
broader view of the experiment. In general, our results did not identify significant differences in
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flow experience in any of the gamification settings that were proposed. Still, our results can open
space to further questioning in this matter, specially related to the importance of the use of
gamification in educational classrooms and about how to better gamify classrooms.

2 Background

The following subsections present a background of the central concepts and theories used to
base this study, they are: gamification, gamified classrooms, gamer types, and flow theory.

2.1 Gamification

Brett Terrill, in a blog post in 2008, described the term “gamification” as “taking game mechanics
and applying them to other web properties to increase engagement” (Huotari & Hamari, 2017).
Werbach (2014) defines gamification as “the process of making activities more game-like”, and,
Deterding et al. (2011) says gamification is the use of game design elements in non-game contexts.
Those game elements are smaller pieces used to build a gameplay experience categorized in three
types: dynamics (“big picture” aspects of the gamified system), mechanics (basic processes that
drive the action forward and generate player engagement) and components (specific instantiations
of mechanics and dynamics) (Werbach & Hunter, 2012).

Gamification has been widely used in education to increase engagement and to lead to
enhanced learning outcomes (Dominguez et al., 2013; Landers & Callan, 2011; Goehle, 2013;
Cheong et al., 2013; Denny, 2013). Furthermore, potential benefits of gamification shown by
Borges et al. (2013) and Borges et al. (2014) in a systematic mapping applied to education,
highlighted uses of gamification for behavioral change, learning improvement, socialization, and
engagement.

Khan Academy! is an example of the use of gamification in an educational setting. It is a
free online service that allows users to learn about various subjects such as history, math, or
economics. As rewards for progress, they receive energy points and badges. Similarly,
Codeacademy? teaches students how to code in various programming languages, also using
badges and points to track their progress.

However, studies also showed evidence of negative outcomes when using gamification. For
instance, Hanus and Fox (2015) showed that some common mechanics often used in a gamified
classroom (i.e., competitive context, badges, and leaderboards) might harm some educational
outcomes. Furthermore, Monterrat et al. (2015) showed that the player profile towards game-like
features might vary from person to person. That means that students have different gamer types,
so they are more or less motivated in different ways, depending on their type of player and the
used gamification elements (Orji, 2014; Monterrat et al., 2015; Masthoff & Vassileva, 2015).

2.1.1 Gamified Classroom

The use of games in education has a variety of benefits, and several game design mechanics
demonstrated success in educational environments (Dominguez et al., 2013). Although associated

! http://www.khanacademy.org
2 http://www.codecademy.com/
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with virtual environments, face-to-face iterations can also apply gamification principles.
Employing gamification elements in the classroom could motivate students to learn in new ways
or enjoy tasks otherwise considered tedious (Hanus & Fox, 2015). Also, game design elements
commonly used in gamification might be helpful: leaderboards encourage engagement through
competition, and badges offer a visual display of progress (Camilleri et al., 2011; Kapp, 2012).

Barata et al. (2013) realized a semester-long study where they added the gamification
elements: experience points (XP), levels, leaderboards, challenges and badges to an MSc program,
measuring several data like attendance, grades, number of post and downloads. They found that
compared with other non-gamified courses, students were more engaged and motivated, although
they have admitted that it required more work.

On the other hand, Hanus and Fox (2015) tested students across two courses, one with a
gamified curriculum and another without gamification elements, during a 16-week semester. They
measured motivation, social comparison, effort, satisfaction, learner empowerment, and academic
performance at four points. And found that students in the gamified course showed less
motivation, satisfaction, and empowerment over time than those in the non-gamified class.

2.2 Gamer Type

Discussion about player types is common in the gaming research community (Hamari &
Tuunanen, 2014; Bateman et al., 2011). A gamer type represents one of the ways that players
differ is in their preferred play styles (Orji, 2014), and generally, players have favorites types of
games and feel more engaged with some mechanics than others (Monterrat et al., 2015). Bartle
(1996) made the first study in this field, proposing a qualitative model of four models obtained
through a series of questions to classify the players. Bartle’s model has the following types:

e Achiever - interested in doing things to the game, ie. in ACTING on the WORLD.

e Explorer - interested in having the game surprise them, ie. in INTERACTING with the
WORLD

e Killer - interested in doing things to people, ie. in ACTING on other PLAYERS.

e Socializer - interested in INTERACTING with other PLAYERS.

Figure 1 illustrates the relationship between the player’s preferences. Bartle’s gamer type
Works as a spectrum so that the player can have characteristics of all types, usually with a
dominant model and other secondary ones.
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Figure 1 - Bartle's Gamer Type

As Bartle’s work refers to MUD players (Multi-user dungeons), other researchers have
emerged with the focus on better serving different situations. (Yee et al., 2012; Yee, 2006;
Andrade et al., 2016), improved Bartle’s proposal by performing a factorial analysis, but still
focused on MMORPGs (Massively Multiplayer Online Role-Playing Game). The Demographic
Game Design model (DGD1 and DGD2) (Bateman & Boon, 2005; Bateman et al., 2011) provided
insights into player characteristics based on a preexisting psychedelic model (Myers-Briggs

typology).

More recently the BrainHex model (Nacke et al., 2011, 2014) categorized players based on
insights from neurological findings. BrainHex approach takes inspiration for its archetypes form
neurobiological research, previous typology approaches, discussions of patterns of play, and
literature on game emotions. This model identifies seven player types, they are: Achiever,
Conqueror, Daredevil, Mastermind, Seeker, Socializer and Survivor. Contrary to previous
typologies, the BrainHex is not related to a specific game genre like MMORPG (Monterrat et al.,
2015). The Bartle’s player types are interesting for our study because of its practical simplicity,
with profiles that seem plausible for our case, also because of the limited number of students
available for the experiment.

2.3 Flow Theory

The notion of ‘flow’ was introduced by Csikszentmihalyi (1975) as a technical term to describe
the good feeling or “optimal experience” people have as a motivating factor in their daily activities
such as work, sports, and artistic performance (Faiola et al., 2012). Csikszentmihalyi describes
flow as an emotional state that people can feel during specific activities, especially, activities that
provide a balance between level of skill and challenge. He proposed flow as an emotional state
located between anxiety/arousal and relaxation/control (see Figure 2).

Csikszentmihalyi (1991) also proposed the first model to describe flow with the 9 necessary
dimensions in order for an activity reach the flow state: (1) clear goals, (2) immediate feedback,
(3) balance between challenge and skill, (4) merge of action and awareness, (5) concentration on
the task, (6) sense of control, (7) loss of self-consciousness, (8) sense of time changed, (9)
“autotelic" experience. Later Hoffman and Novak (1996) summarized those dimensions into five:
(1) enjoyment, (2) telepresence, (3) focused attention, (4) engagement, (5) time distortion. More
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recently, Salanova et al. (2014) proposed a simplified model with only three aspects: (1)
absorption, (2) enjoyment and (3) intrinsic interest.

High \ ,./
Anxiety \ Arousal [ Flow
/'

Challenge level

/' \ "‘\. -~
/

"
Apathy / Boredom \Relaxation

Low Skill level High
Figure 2 - Flow Model

Low

Several different domains apply flow theory, including sports, human-computer
interactions, games, and education. In the education context, Flow has been addressed in several
ways, such as, designing learning activities that aid students to achieve the flow state (Kiili et al.,
2012) and studies between flow state and an increase in students’ learning (Pavlas et al., 2010;
Eisenberger et al., 2005). Dos Santos et al., (2018) performed a Systematic Literature Review
aiming to identify several aspects of the flow state in the Computers and Education field. They
found positive evidence about the benefits of applying Flow Theory in Computers and Education
specially in increasing learning and generate satisfaction and enable exploratory behavior.

2.3.1 Flow Experience Measurement

In the last decades, a series of methods were developed to identify and measure flow state levels.
Jackson and Marsh (1996) first designed the Flow State Scale to examine flow experience in a
given situation, while the Dispositional Flow Scale (DFS) (Jackson, Martin, & Eklund, 2008)
assesses the tendency of experiencing flow (Jackson & Eklund, 2002). Both models were built on
the nine dimensions of flow by Csikszentmihalyi (1991). Later, Jackson and Eklund (2002) further
refined the models resulting in a new version called DFS-2.

Since then, the DFS-2 scale has been widely applied to the study of several fields, such as,
physical activity (Gonzalez-Cutre et al., 2009; Crust & Swann, 2013; Gucciardi et al., 2009;
Jackson & Eklund, 2002; Jackson et al., 2008), education (Cermakova et al., 2010), arts (Fritz &
Avsec, 2007; Sinnamon et al., 2012) and digital gaming (Wang et al., 2009; Procci et al., 2012).
Also, the DFS-2 was validated by Hamari and Koivisto (2014) in the context of gamification.

Over the years, other researchers developed scales in the educational environment.
EGameFlow is composed of 42 items and eight dimensions (Concentration, Clear Goal, Feedback,
Challenge, Autonomy (control), Immersion, Social Interaction, Knowledge Improvement) (Fu et
al., 2009). Also, (Kiili et al., 2012) proposed a scale by taking into account nine items and ten
dimensions (Challenge, Goal, Feedback, Playability, Concentration, Time distortion, Rewarding
experience, Loss of self-consciousness, and Sense of control).
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For our study, since we are dealing with a gamified classroom, we choose to use the DFS-
2 scale. We understand that this scale can give us more reliable results, since several fields
continuously utilize it, including education, and already validated it in the gamification
environment (Hamari & Koivisto, 2014).

3 Study Overview

The current study investigates the existence and difference of flow experience on players
types in a gamified classroom environment according to the gamification settings in the
classroom. We selected this scenario based on the mixed results about the effectiveness of
gamification (Hamari et al., 2014; Deci, Koestner, & Ryan, 1999; Hanus & Fox, 2015), the further
studies showing that player profiles also influence the reliability of gamification elements
(Monterrat et al., 2015; Masthoff & Vassileva, 2015; Orji, 2014), and the following pursue of
gamified environments tailored for the player preferences. Given the broad range of subjects
relating the gamification and gamer types, we focused on finding out if similar behavior also
happens for the flow experience in a classroom environment.

Our goal was to design an experiment to detect users’ flow experience when performing
tasks that mix collaboration and competition in a gamified classroom environment. Therefore, we
developed a gamified quiz process applied during four separate classes. The first one had an
individual and non-competitive setting, followed by the second with collaboration and non-
competitive environment. By the third class, we introduced competition, initially in an individual
setting, and finally a collaborative and competitive setting for the fourth class. At the end of every
session, each student answered a questionnaire to determine their flow experience. Figure 3
depicts an overview of the experiment.

Individual Flow
Non-competitive Questionnaire

Collaborative Flow
Non-competitive Questionnaire

Bartle’s
Test

Collaborative Flow
competitive Questionnaire

VAN
\

Individual Flow
competitive Questionnaire

Figure 3 - Study overview
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4 Experiment

This section aims to present our design of experiment to measure the students’ flow experience in
the different gamification settings according to their gamer types and gender.
4.1 Design

The Experiment Design has the objective of describing or explaining the information variation
under hypothetical conditions to reflect such variation. The term is generally associated with true
experiments in which the design introduces conditions that directly affect the information
variation. In this study, the Goal Question Metric (GQM) (Basili et al., 1994) approach is adopted.

The Goal/Question/Metric (GQM) (Basili et al., 1994; Briand et al., 1996; Solingen &
Berghout, 1999) method assumes that for an organization to measure in an accurate way it must:

e Specify the goals for itself and its projects;
e Trace those goals to the data that is intended to define those goals operationally; and
e Provide a framework for interpreting the data regarding the goals that were established.

The result of the application of the GQM method is the specification of a measurement
model targeting a particular set of issues and rules for the interpretation of the measured data
(Wohlin et al., 2012). The resulting measurement model has three levels, as illustrated by the
hierarchical structure in Figure 4:

Conceptual Goal Goal
level

Operational Question Question Question Question Question

level
Qua:(r:li:tive| Metric | Metric I | Metric | Metric | | Metric | Metric |

Figure 4 - GQM model structure.

e (Conceptual level (Goal): A goal is defined for an object, for a variety of reasons, regarding
the several models of quality, from different points of view, related to a specific
environment. The objects of measurement are: products, processes, and resources (Wohlin
et al., 2012).

e Operational level (Question): A set of questions is used to characterize the way the
assessment/achievement of a specific goal is going to be performed based on some
characterization model. Questions try to characterize the measurement objects (product,
process, and resource) regarding the selected quality aspect and to determine its quality
from the selected point of view (Wohlin et al., 2012).

e (Quantitative level (Metric): A set of data is associated with every question to answer it in
a quantitative way (either objectively or subjectively) (Wohlin et al., 2012).
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The process of setting goals is critical to the successful application of the GQM method.
Goals are formulated based on (1) policies and strategies of the organization, (2) descriptions of
processes and products, and (3) organization models. When goals are formulated, questions are
developed based on these goals. Once the questions have been developed, we proceed to associate
the questions with the appropriate metrics (Wohlin et al., 2012).

4.2 Participants

Combining the data collected in the four days that the experiment happened, we obtained
information from a total of 18 Brazilian undergraduate students (8 males and 10 females). All the
subjects were enrolled in the Design course of Tiradentes University, attending the discipline of
Constructive Details and Lighting. After applying Bartle’s test and finding out which type of
player each participant had, we obtained the following result: 2 Achiever (9%), 4 Socializer
(18%), 3 Killer (14%) and 12 Explorer (59%), a total of 21 because some students were classified
with more than one type.

4.3 Goals

The main goal of this experiment is to evaluate students’ flow experience based on their gamer
types in four different scenarios. The specific goals are presented as it follows:

e Measure students’ flow experience in an individual non-competitive classroom;
e Measure students’ flow experience in a collaborative non-competitive classroom;
e Measure students’ flow experience in an individual competitive classroom;

e Measure students’ flow experience in a collaborative competitive classroom;

4.4 Research Questions and Hypothesis

In this section we present the research questions and hypothesis for the quantitative analysis we
performed.

4.4.1 Gamer Type

RQL1. Is there a significant difference in flow experience between gamer types in an individual
non-competitive activity?

H1.0 - There is no difference in the flow experience between the player types in an
individual non-competitive activity.

H1.1 - There is difference in the flow experience between the player types in an individual
non-competitive activity.

RQ?2. Is there a significant difference in flow experience between gamer types in a collaborative
non-competitive activity?

H2.0 - There is no difference in the flow experience between the player types in a non-
competitive collaborative activity.

H2.1 - There is difference in the flow experience between the player types in a non-
competitive collaborative activity.

RQ3. Is there a significant difference in flow experience between gamer types in an individual
competitive activity?
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H3.0 - There is no difference in the flow experience between the player types in an
individual competitive activity.

H3.1 - There is difference in the flow experience between the player types in an individual
competitive activity.

RQ4. Is there a significant difference in flow experience between gamer types in a collaborative
competitive activity?

H4.0 - There is no difference in the flow experience between the player types in a
collaborative competitive activity.

H4.1 - There is difference in the flow experience between the player types in a collaborative
competitive activity.
4.4.2 Gender

RQS5. Is there significant difference in flow experience between gender in an individual non-
competitive activity?

HS.0 There is no difference in the flow experience between genders in an individual non-
competitive activity.

HS.1 There is difference in the flow experience between genders in an individual non-
competitive activity.

RQ6. Is there significant difference in flow experience between gender in a collaborative non-
competitive activity?

H6.0 There is no difference in the flow experience between genders in a collaborative non-
competitive activity.
H6.1 There is difference in the flow experience between genders in a collaborative non-
competitive activity.
RQ7. Is there significant difference in flow experience between gender in an individual
competitive activity?
H7.0 There is no difference in the flow experience between genders in an individual
competitive activity.
H7.1 There is difference in the flow experience between genders in an individual
competitive activity.
RQ8. Is there significant difference in flow experience between gender in a collaborative
competitive activity?
H8.0 There is no difference in the flow experience between genders in a collaborative
competitive activity.
H8.1 There is difference in the flow experience between genders in a collaborative
competitive activity.

4.5 Method

The method of our study is characterized as a quantitative and qualitative study. We used
empirical tools for instance in order to identify the student’s gamer type and the students’ flow
experience, however, we also qualitatively analyzed our data to provide a deeper discussion.
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4.5.1 Gamer Type Assessment

As presented in Figure 3, participants had their gamer type defined before any of the classes took
place. Their player type was measured by applying a Portuguese version of the Bartle test,
proposed by (Andreasen & Downey, 2002). The test was composed of 30 questions with two
possible answers, each associated with one particular profile. In order to calculate, we sum the
number of responses related to each gamer type, resulting in values for all four, the highest one
being the primary gamer type. For some of the subjects, more than one primary profile was
detected, so each profile was treated as a different person.

4.5.2 Flow Experience Assessment

At the end of each class we measured the level of flow experience in each participant, we obtained
this measure applying a Portuguese version of the DFS-2 questionnaire. The test is composed of
36 statement items. Each statement had an answer based on a five-point Likert scale varying from
“strongly disagree" to “strongly agree" where “strongly disagree" answer equals one point and
“strongly agree" answer accounted five points. Each of those statements was related to a specific
flow dimension and in order calculate values of each one we added the points and calculated the
mean. As a result, we had a value for each flow experience structure individually, Challenge-Skill
Balance (CS), Merging Action & Awareness (AA), Clear Goals (CG), Feedback (FB),
Concentration (CT), Control (CO), Loss of Self Consciousness (LS), Time transformation (TI)
and Autotelic experience (AU).

4.6 Procedures and Materials

The participants were asked to give their consent to take part in the study. Afterwards, they
participated in four classes, each one composed of two main activities, a gamified quiz, and a flow
experience questionnaire. Each class happened on a different day and had a limited time of 100
minutes to finish both activities. The flow experience assessment was executed at the end of each
class and consisted of a 36-question questionnaire that asked participants about their impressions
during the quiz. Each day had its particular setting, combining elements of competition and
collaboration. On the following sections, we describe general and specific characteristics of each
proposed class.

Figure 5 - Medals
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Figure 6 - Tokens

4.6.1 General Rules

During the experiment, there were shared elements among all classes, mainly about gamification
aspects. (1) All activities consisted of answering questions about contents previously addressed in
class, all of those questions had multiple choice answers. (i1) Each session had three rounds of
questioning, with rising difficulty (easy, medium and hard). Each round consisted of three
questions of the same level, a total of nine for each class. Each question had a maximum resolution
time of five minutes. (iii) The experiment was conducted by the subject’s teacher and questions
were presented to participants through a projection screen. (iv) At every correct answer, the
teacher provided physical tokens (Figure 6) and medals (Figure 5), even though each class had its
own rule for distributing them. (v) For every day, there were varied forms of performance-based
rewards.

4.6.2 Class One - Individual, non-competitive (NCIA)

For this class, students were working individually and without competition. For each correct
answer, they received a token as a representation of their success, at the end of each round, medals
were given based on how many tokens the student had. A bronze medal for one token, silver
medal for two and gold medal for three. In exchange for the tokens, they received rewards (candy).
First-round tokens were worth one piece of candy, second round two pieces and third round three
pieces. There was also a surprise prize, rewarding more pieces of candy to those who had a specific
combination of medals.

4.6.3 Class Two - Collaborative, non-competitive (NCCA)

In the second class, students worked in solving questions collaboratively. Before the beginning of
the class, we randomly assigned groups of three students. For this experiment, competition was
also not stimulated. Once again, tokens were given for every correct answer, except, this time,
tokens belonged to the group, since they were working together, the same rule applied to medals.
In the end, they received candy according to their tokens: First round tokens were worth three
pieces of candy, second round six pieces and third round nine pieces.

4.6.4 Class Three - Individual, competitive (CIA)

During this session, we introduced the concept of competition for the first time, stimulating the
game through the use of a raking system. We displayed the ranking for everyone at the end of
every round, indicating the score of each student. Once again, they received tokens for every
correct answer, the difference this time was that they also valued points. Tokens of the three
rounds were worth respectively 5, 8 and 13 points. The medals reflected how quickly they
answered the questions. The student with the first correct answer received a small piece of candy,
and at the end, only the three best-placed students won prizes.

4.6.5 Class Four - Collaborative, competitive (CCA)
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The last session also stimulated competition, except this time, between groups. Once again groups
were randomly assigned at the beginning. Tokens had the same values for points (5, 8 and 13
respectively); and medals were given based on how quickly they answered. This time, the raking
system indicated the performance of each group. The group with the first correct answer received
a small piece of candy for each member and, in the end, only the three best-placed teams won the
prizes.

After running the experiment, we generated descriptive statistics and ran normality checks
to help us decide which type of hypothesis test was the best fit to our data. Afterwards, we tested
flow experience hypotheses considering a confidence interval of 95%.

5 Results

This section aims to present the results of our study. How we analyzed different constructs in
different settings, in order to facilitate the organization and understanding of our results, we
organized the results into different subsections.

5.1 Quantitative Analysis

5.1.1 Descriptive Data

The data collected during the experiment is summarized in the Tables 1 and 2. Table 1 represents
data for the plyer type analysis, and Table 2 represents the data for gender analysis. Based on
these data, we decided not to perform statistical analysis for player types because of a very limited
sample of subjects in each type. This limitation makes it impossible to perform the statistical tests
because it does not meet the needs to complete it. However, for the gender analysis, we decided
to use parametric hypothesis tests.

Table 1 - Descriptive data for player type analysis.

Scenario Player type N Mean
NCIA Explorer 10 3.563
NCIA Achiever 1 3.701
NCIA Socializer 4 3.944
NCIA Killer 3 3.28
NCCA Explorer 9 3 508
NCCA Achiever 2 3592
NCCA Socializer 3 3 805
NCCA Killer 2 3388
CIA Explorer 11 3921
CIA Achiever 1 3013
CIA Socializer 2 4
CIA Killer 2 3597
CCA Explorer 9 3953
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CCA Achiever 2

3.601

CCA Socializer 3 4083

CCA Killer 2 3236
Table 2 - Descriptive data for gender analysis.

Scenario Gender Mean SD N Shap
NCIA F 3.634 0.556 6 0.139
NCIA M 3.580 0.502 8 0.253
NCCA F 3.401 0.422 7 0.968
NCCA M 3.917 0.445 5 0.834
CCA F 3.917 0.469 7 0.193
CCA M 3.722 0.755 7 0.926
CIA F 3.771 0.888 8 0.992
CIA M 3.699 0.795 6 0.667

5.1.2  Flow Experience by Gamer Type

For the player type test, after analyzing the descriptive data obtained, we noticed that the available
sample was not distributed satisfactorily among the study groups. Thus, our data were not enough
to perform the necessary statistical tests, making it impossible to perform the desired test.
However, we decided to conduct a test by comparing the proposed gamification settings with the
type of player which obtained the highest number of students. The Explorer type was analyzed
against the combination of collaboration and competition.

To accomplish that, we used the One-Way Analysis of Variance over participants flow
experience in all four scenarios. As Table 3 shows, as the p-value (0.366) is greater than the level
of significance (0.05) we failed to detect any differences between any of the proposed settings.
That means, the collected evidence shows no indication of different flow experience in any of the
proposed scenarios. This result was confirmed running the Tukey method, as a post-hoc test, to
compare the means between settings (Table 4).

Table 3 - One-Way ANOVA for Explorer type.

Cases Sum of df Mean F p
Squares Square
scenario 1.244 3 0.415 1.091 | 0.366
Residual 13.296 35 0.380
Table 4 - Table 4: Tukey method results.
Scenario A | Scenario B Mean SE t p tukey
Difference
CCA CIA 0.032 0.277 0.115 0.999
CCA NCCA 0.355 0.291 1.222 | 0.617
CCA NCIA 0.390 0.283 1.376 | 0.522

53



Marinho, et al. RBIE V.27, N.2 — 2019 @

CIA NCCA 0.323 0.277 1.166 0.652
CIA NCIA 0.358 0.269 1.329 0.551
NCCA NCIA 0.035 0.283 0.123 0.999

5.1.3 Flow Experience by Gender

For the gender analysis, we choose to use t-test to compare the flow experience on males and
females in the four gamification settings. As Table 3 shows, all p-values are greater than the
level of significance (0.05), meaning we failed to reject the null hypothesis. According to the
collected data, there were no significant difference in participants’ flow experience.

Table 5 - Results for gender analysis

Hypothesis | Scenario Effect Size | p-value Result
H5 NCIA 0.104 0.851 Failed to reject
H6 NCCA -1.196 0.068 Failed to reject
H7 CCA 0.084 0.878 Failed to reject
H8 CIA 0.309 0.573 Failed to reject

5.2 Qualitative Analysis

During the same experiment, we made a series of observations with the objective of creating a
qualitative analysis to better understand the investigated scenario and complement the presented
results. To accomplish that, we used a process called Framework Analysis, it is an analytical
process, involving a distinct number of highly interconnected steps. Also, it involves a systematic
process of filtering, mapping and classifying the material according to the main issues and themes
(Ritchie & Spencer, 2002). Framework Analysis has five fundamental steps: (1) Familiarization,
(2) Identifying a thematic framework, (3) Indexing, (4) Charting and (5) Mapping and
interpretation.

5.2.1 Familiarization

Throughout four classes in October and November 2017, an empirical study was carried out in a
technological education environment, inside a 2nd period class of Interior Design course in the
University Center Tiradentes (UNIT / AL). We executed the experiment in the discipline called
Constructive Details and Lighting. This course had 80 hours of workload with two weekly
meetings. The group used in the analysis had a total of 18 students enrolled.

Before the experiment, students answered the Bartle questionnaire, consisting of 30
questions to determine the player profile among four possible options, Achiever, Socializer, Killer
and Explorer. Section 4.2 presented the results for this test, showing a large number of Explorer
type participants. The students performed gamified classroom activities during the experiment,
within the context of lighting concepts. Students received physical tokens, medals, and prizes
based on their performance as rewards for answering multiple-choice questions. At each session,
a different format was applied, mixing different activity aspects such as individual/collaborative
and competitive/non-competitive.
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5.2.2 Identifying a Thematic Framework

To identify the themes for our framework, we used the combination of common gamification
mechanics, such as competition and collaboration. We present these combinations in Table 6 as

our themes.

Table 6 - Identified themes.

Themes

T1. Individual, non-competitive classroom

T2. Collaborative, non-competitive class

T3. Individual, competitive class

T4. Collaborative, competitive class

5.2.3 Indexing

Here we list our categorized findings for each of the themes showed in the previous section.
Categories are Gamification for observations related to elements of gamification and Pedagogical
for findings related to pedagogy. Table 7 presents these findings.

Table 7 - Index of our findings

Individual, non-competitive

Individual, Competitive

Findings Categories

Findings Categories

1.1 Many students Pedagogical (C1)
answered easy level
questions, however they
did not perform well in
median and hard levels.

3.1 We observed that some | Pedagogical
students went on-line to (C1)
search for answers.

1.2 We noticed, a few Pedagogical (C1)
moments during the
experiment, some
students shared answers
with each other.

3.2 Great excitement Gamification
happened amongst students | (C2)
to be the first one to answer.

1.3 Almost everyone Pedagogical (C1),

3.3 Several quick answers Gamification

complained about the Gamification (C2) led to errors in easy (C2)
difficulty of levels questions.

medium and hard.

1.4 Giving rewards at Gamification (C2) 3.4 There was great Gamification
each round was a anticipation to reveal the (C2)
stimulating factor to rank at the end of each

answer more questions. round.

1.5 Students used up all | Gamification (C2)
available time to answer
each question.

Collaborative, non-competitive

Collaborative, competitive
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Findings Categories Findings Categories
2.1 We observed that, Pedagogical (C1) 4.1 During this class, Pedagogical
although it was a overall performance of (C1)
collaborative activity, groups was notably better

students' performance than previous classes. In

was similar to previous fact, several groups were

class. That is, they tied in the first position

answered more easy almost to the end.

level questions than

others.

2.2 Once again there Pedagogical (Cl1), | 4.2 We noticed great Gamification
were complaints about Gamification (C2) excitement from all groups | (C2)

time to solve the in getting things done

questions and their quickly.

difficulty, however less

than previous class.

2.3 Excitement about Gamification (C2) 4.3 During this class, groups | Gamification
the class diminished in finished answering (C2)
comparison to previous questions faster than

class. maximum time available.

2.4 Once again, students | Gamification (C2)

used up all available

time to answer each

question.

5.2.4 Charting

Table 8 presents a summarized matrix of our findings, and their respective categories showed in

the indexing phase.

Table 8 - Summarized matrix of our findings.

Pedagogy (C1) Gamification (C2)
TL| T2 | T3 | T4 | T1 | T2 | T3 | T4
Complaints about time to answer | X | X X X
Low performance X | X
Good performance X
Sharing answers X X
Giving rewards X X X X
Fast answers X X
Competition (rank) X X

5.2.5 Mapping and Interpretation
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In this final step, we comment on the results of our observations that were indexed, categorized
and finally summarized.

The first finding we can comment is about the students’ complaints about time to answer
(1.3,2.2). That can be explained by students not being prepared for more difficult questions. This
matches our second finding of low performance (1.1, 2.1) in higher levels. Perhaps students did
not dedicate enough time to study the subject, or even, needed more questions to evolve to next
level.

An interesting finding is that good performance (4.1) happened alongside with competition
(3.2, 3.4, 4.2). That may be an indication that the competition factor stimulated students’
engagement to perform better than usual (according to the teacher). Another interesting finding
was that competition matched fast answers (3.2, 3.3, 3.2, 4.3) which also caused a few wrong
answers, maybe in a rush to answer and receive a reward. Also, we were surprised, that com-
petition made a significant difference in students’ participation, given that most of them did not
classify as a competition profile (Killer). Instead, the vast majority was classified with exploration
characteristics (Explorer).

We also noticed students sharing answers (1.2, 3.3) either with each other or online. That
may be an indication of the lack of commitment to the subject, or even, their eagerness to win.
Lastly, giving rewards (1.4, 3.3, 4.2) even though simple, definitely excite students to win. That
gives us the idea that, of those classes, the competition factor was the one that gave more benefits
to the class.

6 Discussion

Given the results presented previously, in the experiment about the participants’ flow experience
by type of player, it was not possible to obtain enough data that would allow to carry out the
analysis. However, we selected the most found profile among the participants (Explorer), to
perform an additional test, where we analyzed the existence of differences in the flow experience
in the proposed gamification configurations. Results showed no indication of differences for the
Explorer type in any of the combinations of competition and collaboration. Future work may yield
better results if a more significant sample of the population can be evaluated.

The tests evaluating participants’ flow experience by gender, also did not present enough
evidence to detect any significant difference between male and female subjects. Murcia et al.,
2008 obtained similar results in their research in the area of sports, this may indicate that the
gender has no significant influence on the flow experience. Perhaps the state of flow is such an
experience that both men and women have the same disposition to attain it. Factors that influence
gamified educational environments, such as stereotype threat (Albuquerque et al., 2017), could
also have an impact in those male/female interactions. Further research on this subject is desired
to further elucidate the differences in the flow experience between men and women. There is still
a wide field of research on gender in relation to flow, along with various configurations of
gamification

In our qualitative analysis, we addressed one point, the fact that competition made an impact
on the students’ behavior, considering that they were more excited during competition settings
than other ones. That alone would not be so attractive, except that most of the students in this
scenario were classified with the dominant profile of Explorer, which has no competition
characteristics. This fact leads us to some assumptions of why this happened, maybe the Bartle
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test failed to identify profiles accurately, or even, competition was part of a secondary type for
those students. We can pursue that question in future works related to player profile.

We highlighted that our study has limitations, especially regarding the statistical tests, but
we also believe that this is our first step into this field. As our sample for each class was small, all
of our tests may have been compromised. On the other hand, we feel that this area of research still
needs to be more investigated. We are compromised to follow this path, using the principles
proposed by Bittencourt and Isotani (2018) as guideline to our future works. Some different
situations to examine are: doing the same study with a more significant sample for better statistical
power; using gamification in a digital environment, analyzing other gamer types (i.e., BrainHex,
Hexhad) and others.

7 Threats to Validity

For this experiment, we can identify the existence of some threats to validity. To organize this
section, we classified the threats using the Internal, External, Construct and Conclusion categories
(Wohlin et al., 2012).

Internal: Since we are experimenting on humans, we are prone to internal threats, such as:
(i) history - It is possible that the moment the test happened may have affected the results; (ii)
maturation - as the experiment occurred during a whole class (approximately 50 minutes) and this
experience happened during four sessions, it is possible that the students were bored in answering
the evaluation questionnaire; (iii) positive bias - as DFS-2 questionnaire has answers based on the
Likert scale, participants may tend to choose more positive options.

External: The participants of the experiment represent only the academic context. As
mentioned earlier, the participants were single-class higher education students. In this way, we
cannot expand the results of this experiment to other circumstances.

Construct: This experiment measures many different items from different aspects, and the
questions may not measure some constructs. To minimize these threats, we selected
methodologies and instruments empirically validated and commonly used in the scientific
empirical studies from the community.

Conclusion: The size of the available sample (18 students) is also a threat to the validity of
the experiment. The low number of students meant that the groups evaluated had many different
sizes and in some cases were insufficient to perform the statistical analyzes.

8 Concluding Remarks

In this study, a group of students had their player type identified using a Portuguese version of the
Bartle test, then participated in an experiment that consisted of four gamified classes: (i)
individual, non-competitive; (ii) collaborative, non-competitive; (iii) individual, competitive and
(iv) collaborative, competitive. Each participant answered a DFS-2 questionnaire at the end of
each class to assess their flow experience. We tested hypotheses regarding participants’ flow
experience regarding their gamer type and participants’ flow experience based on gender. Results
suggest that there were no differences in both situations. On the other hand, there are still several
questions we can evaluate in future studies.
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Appendix
Flow Questionnaire

Name: Date: / /
FOR EACH ASSERT BELOW, FILL INTO A SCALE OF 1 TO 5, YOUR OPINION REGARDING THE GAME. LEGEND: 1 TO
FULLY DISAGREE, 2 TO PARTIALLY DISAGREE, 3 TO NEUTER, 4 TO PARTIALLY AGREE AND 5 TO FULLY AGREE.

Assert 112345

01 | I am challenged, but | believe my skills allow me to meet the challenge.

02 | | make the correct movements without thinking about trying to do so.

03 | I know clearly what | want to do.
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04 | Itis really clear to me how my performance is going.

05 | My attention is focused entirely on what | am doing.

06 | | have a sense of control over what | am doing.

07 | I am not concerned with what others may be thinking of me.

08 | Time seems to alter (either slows down or speeds up).

09 | Ireally enjoy the experience.

10 | My abilities match the high challenge of the situation.

11 | Things just seem to happen automatically.

12 | I have a strong sense of what | want to do.

13 | I am aware of how well | am performing.

14 | Itis no effort to keep my mind on what is happening.

15 | | feel like | can control what | am doing.

16 | I am not concerned with how others may be evaluating

17 | The way time passes seems to be different from normal.

18 | I love the feeling of the performance and want to capture it again.
19 | I feel | am competent enough to meet the high demands of the situation.
20 | | perform automatically, without thinking too much.

21 | I know what | want to achieve.

22 | | have a good idea while | am performing about how well | am doing.
23 | I have total concentration.

24 | | have a feeling of total control.

25 | I am not concerned with how | am presenting myself.

26 | It feels like time goes by quickly.

27 | The experience leaves me feeling great.

28 | The challenge and my skills are at an equally high level.

29 | I do things spontaneously and automatically without having to think.
30 | My goals are clearly defined.

31 | I can tell by the way | am performing how well | am doing.

32 | | am completely focused on the task at hand.

33 | | feel in total control of my body.

34 | | am not worried about what others may be thinking of me.

35 | | lose my normal awareness of time.

36 | The experience is extremely rewarding.
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Bartle test
Name:
Sex: ( ) Male ( ) Female

This questionnaire aims to find out what your player profile is by simulating a situation on a virtual

platform and does not configure itself to real-life situations.

Do you like games? ( )Yes ( ) No

1. Which is more enjoyable to you?
( ) Killing a big monster
( ) Bragging about it to your friends?

2. Which do you enjoy more in MUD quests?
( ) Getting involved in the storyline

( ) Getting the rewards at the end?

3. Would you rather be:
( ) Popular
( ) Wealthy

4. Which do you enjoy more on a MUD?:
( ) Getting the latest gossip

( ) Getting a new item

5. Which would you rather have, as a player on a MUD?
( ) A private channel, over which you and your friends can communicate

( ) Your own house, worth millions of gold coins

6. Which would you enjoy more as a MUD player?
( ) Running your own tavern?

( ) Making your own maps of the world, then selling them?

7. What's more important in a MUD to you?
( ) The number of people

( ) The number of areas to explore

8. What's more important to you?

( ) The quality of roleplaying in a mud

( ) The uniqueness of the features, and game mechanic
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9. You are being chased by a monster on a MUD. Do you?
( ) Ask a friend for help in killing it

( ) Hide somewhere you know the monster won't follow

10. You're a player on a mud, and about to go into an unknown dungeon. You have your choice of
one more person for your party:

( ) A bard, who's a good friend of yours and who's great for entertaining you and your friends

( ) A wizard, to identify the items that you find there

11. Would you rather:
( ) Vanquish your enemies

( ) Convince your enemies to work for you, not against you

12. Which is more exciting?
( ) A well-roleplayed scenario
( ) A deadly battle

13. Which would you enjoy more?
( ) Winning a duel with another player
( ) Getting accepted by a clan

14. What's worse:
( ) To be without power

( ) To be without friends

15. Would you rather
( ) Hear what someone has to say

( ) Show them the sharp blade of your axe

16. On a MUD, a new area opens up. Which do you look forward to more?
( ) Exploring the new area, and finding out its history

( ) Being the first to get the new equipment from the area

17. On a MUD, would you rather be known as:
( ) Someone who can run from any two points in the world, and really knows their way around.
( ) The person with the best, most unique equipment in the game

18. Would you rather:
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) Become a hero faster than your friends?

) Know more secrets than your friends?

. Do you tend to:

) Know things no one else does

) Have items no one else does

. Which would you rather do:

) Solve a riddle no one else has gotten

) Getting to a certain experience level faster than anyone else

. On a MUD, would rather be known for:

) Knowledge

) Power

. Would you rather:

) Defeat an enemy

) Explore a new area

. If you're alone in an area, do you think:

) It's safe to explore

) You'll have to look elsewhere for prey

. You learn that another player is planning your demise. Do you:

) Go to an area your opponent is unfamiliar with and prepare there

) Attack him before he attacks you

. You meet a new player. Do you think of him as:

) Someone who can appreciate your knowledge of the game
) As potential prey

. On amud, would you rather:

) Have a sword twice as powerful as any other in the game

) Be the most feared person in the game

. On a mud, would you be more prone to brag about:

) How may other players you've killed

) Your equipment
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28. Would you rather have:
( ) A spell to damage other players

( ) A spell that increases the rate at which you gain experience points?

29. Would you rather receive as a quest reward:
( ) Experience points

( ) A wand with 3 charges of a spell that lets you control other players, against their will.
30. When playing a video game, is it more fun to:

( ) Have the highest score on the list?

( ) Beat your best friend one-on-one?
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