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Abstract

Game design depends not only on understanding the creation process but also the elements that lead the game
to be played. Fun, one of these elements, is of important value for the players’ enjoyment as well as their experience
with the game, particularly with Serious Games (SG) due to its use as an instrument to serious matters. But there
is no consensus on what it is and how to create something fun in SG. This paper performs a systematic literature
mapping, to answer which are the constructs and outcomes related to fun. Out of 1062 papers, 62 were selected,
19 of which proved a direct impact of some factors on fun. It was found that the research on fun is increasing but
slowly, 13 constructs have been proved to yield fun and 17 outcomes were investigated as a result from fun. Along
with this, a Fun Framework was created based on related work. However, it was not possible to perceive a trend
as to the rationale or form of evaluation focused on fun. Also, it was found that there is no consensual author
regarding the definition of fun. The need for more research and discussion about fun, its causes and consequences

became clear, despite the lack of a sound definition.
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1 Introduction

Games are older than human culture, they are
intrinsically present in nature and manifest themselves in
various ways, such as in law, war, knowledge and poetry,
and we naturally get the tension, joy and fun from a game
(Huizinga, 2000). Technological advances have enhanced
this role and digital games are the most expressive and
largest contemporary phenomena in the economic and social
context, which often break geographical, political, social,
economic, ethical, religious and gender boundaries (Schell,
2010).

Fun has been found to raise players effort and motivation
(Ketcheson, Ye and Graham, 2015) and thereby improve
results such as performance, sense of reward and enjoyment.
In a comparison made by Marsh et al. (2011) it was found
that the higher the fun, the greater the player's excitement
and attention; in contrast, the lower the fun, the more
frustrating and easy to get distracted the game will be.

A more recent and purposedly use of games has led to
Serious Games (SG). SG are games with serious intentions
whose primary focus is not entertainment, fun or pleasure,
which does not mean the absence of these elements but
emphasize that the focus of its design has a different purpose
(Michael and Chen, 2005). SG are a mental competition,
played with a computer, that uses entertainment to promote
solutions for wvarious areas, such as government,
corporations, education, health, politics, and communication
(Zyda, 2005). Some advantages of SG include motivation to
undertake treatment, incentive to continue treatment, make
it easier to achieve goals, and the possibility to measure
progress in rehabilitation (Schroeder and Hounsell, 2016).
SG can (Dérner et al., 2016) increase player motivation;
make people exercise more; generate interest and curiosity;
reach the user's emotional; promote engagement; offer

feedback and immediate adaptability; be used as a medical
treatment and marketing tool; decrease patient stress and
provide balanced cognitive, emotional and physical
challenges.

SG is a form of fun, despite the contradiction that games
are fun and not serious (Newman, 2004 apud Michael and
Chen, 2005). lacovides and Cox (2015) consider that games
that involve serious experiences do not need necessarily to
be fun. Games are expected to be fun, albeit, this appeal
seems to be diminished when the game is labeled as serious.
Shen, Wang, and Ritterfeld (2009) examined seven SGs, and
concluded that SGs can be as entertaining as entertainment-
only games. They also established thresholds for SGs to be
considered acceptable or playable. Whether SG need to be
fun is an ongoing debate, but experts consider this element
as “important or very important for games as a whole”
(Michael and Chen, 2005).

Nevertheless, fun has not been emphasized in most well-
known frameworks for designing and analyzing games such
as MDA framework (Hunicke, Leblanc and Zubek, 2004)
and the Elemental Tetrad (Schell, 2010). These two
approaches do not consider fun as their main design element.

Although it is undeniable that people’s emotional,
physiological and cultural state might affect the perception
of fun, this feature is a major driver for many to use games.
Thus, fun needs to be better understood and has been already
recognized as one of the grand challenges in game design
(Tondorf and Hounsell, 2021). In this context, the lack of
clarity on the design elements that lead to fun and the lack of
clarity on the outcomes that can be achieved thanks to fun is
of particular interest to SG.

The main purpose of this paper is to identify which
design elements that lead to fun (its constructs) have been
dealt with in the literature on SG and to enumerate the results
from a game (serious or not) that is considered fun (its
outcomes). To achieve this, we reviewed the literature
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regarding the concept and constructs of fun and also we
performed a systematic literature mapping in search for the
constructs and outcomes. A Fun Framework was created,
which summarizes related work illustrating the relationships
between fun, its constructs, its outcomes, and player.

2 Fun: Constructs

Some researchers and practitioners have delt with the
concept of fun producing interesting arguments so that they
started to be considered the basis reference for such. Some
well-known authors are presented following. Fun is usually
associated with other terms such as intrinsic motivation or
enjoyment, as a way to centralize the word and definition,
taking a practical approach, only the word "fun" was
adopted. There are no well-known authors who focus and
discuss the fundamentals of the concept of what fun is in
digital games, this research presents authors who comment
on fun and are used as a basis for defining fun in digital
games.

Cziksentmihalyi presented the concept of flow, which
calls for an "optimal experience" to describe it, and which
refers to the occasion where we feel a sense of joy, deep
pleasure and that we enjoy a certain experience for a long
time (Csikszentmihalyi, 1991). Although not based on fun,
flow relates to the pleasant sensations we have when playing
games.

(Prensky, 2001) argues that games are presented as a
form of fun, leading to enjoyment and pleasure as well as
part of the learning process, which motivate and promote
engagement based on experience. He adds that, fun can be
used to improve learning outcomes in educational games.

Blythe et al. (2004) compiled works by several authors
on usability and user experience in the area of human-
computer interaction, dividing them into theories and
concepts, methods and techniques, and; case studies. In their
book they discussed about enjoyment, experience,
engagement and emotions to design better and more
enjoyable products and services. For them, fun and
enjoyment are almost synonym. An interesting comparison
drawn was fun to pleasure, where pleasure is related to the
degree of absorption and fun is related to distraction.

Lazzaro's (2004) work proposed that fun comes from the
emotion felt by the player, and this emotion can be divided
into 4 groups, as follows: 1. heavy fun, which generates
emotions of significant challenges; 2. easy fun, which holds
the attention with light elements; 3. altered states, which
generates emotion with perception; 4. the people factor,
which creates opportunities for interaction with other
players.

The MDA Framework (Hunicke, Leblanc and Zubek,
2004) is a formal approach to understand games and it uses
a sequential logic where the rules of the game define the
game system, and this system leads to fun. The counterparts
of this logic in the game design view are mechanics,
dynamics and aesthetics. The mechanics are the components
of the game, the dynamics are how these mechanics interact
which each other in the game and with the player, and the
aesthetics are the results delivered as the player's experience.
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In this case, the rules of the game generate fun, aesthetics,
and experience, which groups these elements together as
similar.

The Elemental Tetrad (Schell, 2010) is a way to visualize
the fundamental elements of a game, with each element
having equal importance: mechanics, referring to the rules of
the game; narrative, referring to the events that unfold in the
game; aesthetics, referring to the appearance of the game;
and technology, referring to the materials and interactions
that make the game possible. For Schell, fun is pleasure with
surprises, it is related to experience and to the act of playing,
the two questions related to the lens of fun are “What parts
of my game are fun? Why?” and “What parts need to be more
fun?” (Schell, 2010).

For Wang, Shen and Ritterfeld (2009) games are
expected to be fun, and that fun can depend on the player and
the context. Furthermore, fun can be divided, as described
by players themselves, into 27 factors, which latter were
grouped into 5 major categories:

e Technological Capability;

e  Game Design;

e Aesthetic Presentation;

e Entertainment Game Experience;
e Narrative.

Table 1 Lists these fun factors, their identification
number (FFid) and gives a quick description for each.

This classification scheme was created by 4 experienced
gamers, using inductive and deductive approaches from 60
game reviews by other gamers published on game review
websites. Of these 27 factors, the most commented upon
were: overall game design, visual presentation, audio
presentation, complexity and diversity, and control. In
contrast, the least commented factors were fantasy, presence
and interactivity.

The authors Wang, Shen and Ritterfeld (2009) perceived
some patterns among the 27 fun factors, and with that
grouped as follows: gameplay threshold, being the
prerequisites for enjoyment, related to technological
capability and basic game elements; enjoyment threshold,
being the commonly mentioned factors in positive and
negative ways, reflecting on the factors related to aesthetic
presentation and game design; and the super fun driving
factors, derived from the best rated games in the sample
these factors are related to extraordinary game design
elements, superior quality of aesthetic presentation, but also
particularly the role of narrative games and the social
interaction of players during and after the game experience.
From a game design point of view, the vast majority of
factors can be directly changed by developers. However, the
most comprehensive factors (marked with * in Table 1) are
more embracing elements regarding design development.

For Adams (2010), fun is not intrinsic to a game, it is an
emotional response to playing the game and tends to suggest
excitement and pleasure. However, there are some forms of
pleasure that fall under the definition of fun, such as
suspense, excitement, exhilaration, and surprise. He shows
some aspects that contribute to fun are: avoiding elementary
errors; tuning and polishing; imaginative variations on the
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game’s premise and; true design innovation. But also shows
some principles to consider when creating a game with less
risk of not being fun: gameplay comes first; get a feature
right or leave it out; design around the player; know your
target audience; abstract or automate parts of the simulation
that aren’t fun; be true to your vision; strive for harmony,
elegance, and beauty.

Table 1. Fun Factors (Shen, Wang and Ritterfeld, 2009).

FFidFactors Description

1 Overall Technological Technological aspects in

Capacity* general.
2 Usability Functionality and stability of a
game.
3 Control Ease, intuitiveness, and

effectiveness of controls.
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22 Replayability Degree of willingness where
one wishes to play the game

multiple times.

23 Storyline Existence and quality of plots

and storylines in a game.

24 Characters Aspects regarding the

characters in a game.

25 Humor Use and effectiveness of humor
in a game.

26 Realness Similarities of the game to the
physical world.

27 Fantasy Fantastic and imaginative

experience normally impossible
in real life.

Continuous action and reaction
loops between the game world
and the player.

4 Interactivity

5  Artificial Intelligence Artificial intelligence and its
interactions within the game.

6  Overall Game Design* Overall game design.

7  Novelty The originality or innovation of
a game.

8  Mechanics Basic game rules and main
activities.

9  Complexity and Quantity and quality of

Diversity meaningful options presented to
the player.
10 Levels Game level designs.
11 Challenge Difficulty and balance of that
difficulty of a game.
12 Freedom Freedom provided by the

structure of the game for
players.

13 Gratification Elements of the game that

provide a sense of reward.

14 Overall Aesthetic
Presentation*

Aesthetic presentation overall.

15 Visual Presentation  Graphical quality of the game.

16 Audio Presentation  Sound quality of the game.

17 Overall Entertainment Overall player experience.
Game Play
Experience*

18 Excitement Rhythm of the game and the
sensory pleasure and
excitement experienced by the

player.

19 Presence Degree to which the player
experiences the game objects as

if they were real.

20 Social Interaction Possibility, the requirement and

quality of human interactions.

21 Length Sufficient duration of the game

before it is completed.

Koster (2013) argued that Fun depends on context, it
consists mainly of practice and learning. In addition, the fun
is defined as the feedback the brain gives when absorbing
patterns for learning purposes.

The most detailed list elements that yield to fun was
given by Shen, Wang, and Ritterfeld (2009). Therefore, their
“fun factors” was the list of constructs initially adopted in
this text.

Regardless the fact that fun is innate to games, or not, it
is a consensus that fun is a major reason why people play
games. Therefore, the better the use of features that lead to
fun, the longer games would be played by more people.
Thus, game features that lead to fun and the results that can
come from it of major importance.

3 Related Work

Four papers were found in the literature by searching
academic databases for related secondary papers. These
papers were found by searching for fun, fun evaluation
methods and games. They were selected because they
discuss, and present results related to the objective of this
study.

The systematic literature review carried out by Petri and
von Wangenheim (2016) searched for evaluation methods
for educational games. Out of 11 papers, 3 considered fun as
a factor in the evaluation, and fun was just one among 53
factors considered in the papers.

The systematic review presented by Yanti, Rosmansyah
and Dabarsyah (2019) searched for SG for children,
identifying characteristics and technologies used. It was
found that some of the characteristics of SG affect learning
in children, characteristics such as fun, performance,
engagement, and motivation.

The systematic review done by Normal, MdNor, and
Ishak (2014) focused on identifying beliefs regarding fun in
digital games from a human nature perspective. They
concluded that opinions regarding fun are a complicated set
of circumstances caused by currently poorly understood
mechanisms. These opinions are closely related to human
affairs and human diversity.
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The work of Borges et al. (2020) discussed methods for
evaluating the player experience in the academic context,
besides presenting the various definitions regarding
usability, user experience and player experience contained in
the literature. Out of the 47 evaluation artifacts, only 1 had
player fun as an evaluated element: MEEGA+ (Petri,
Wangenheim and Borgatto, 2019);

These papers demonstrate that fun has been considered a
research topic sought by players and game developers. Yet,
fun does not have a clear definition, outcomes or form of
evaluation that is widely used. For this reason, a review of
the literature is necessary to better explore these issues.

4 FUN: Outcomes & Research

A Systematic Literature Mapping has several objectives,
such as (Kitchenham and Charters, 2007): examining the
extent and nature; determining the value; summarizing and
disseminating the results, and; identifying research gaps.
This paper seeks to answer several questions regarding fun
in serious games and we adopted the guidelines for a
systematic literature mapping given by Petersen,
Vakkalanka and Kuzniarz (2015), as follows.

4.1. Research questions

The primary research question (PQ) is:

PQ: What is the research status regarding fun in Serious
Games (SG)?

Secondary research questions (SQ) are:

SQ 1: What are the creation, design, and development
aspects related to fun?

SQ 2: How fun has been evaluated?

SQ 3: Which authors discuss fun in SG?

SQ 4: What are the most usual constructs and outcomes
of a fun SG?

4.2. Search Sources

Among the most featured academic search engines
(ASE) (Buchinger, Cavalcanti and Hounsell, 2014) we have
chosen the following: IEEE Xplore, ACM Digital Library
and Science Direct. They all comply to areas related to
games design and use. The search was also performed in the
proceedings of all tracks of the Brazilian Symposium of
Games and Digital Entertainment (SBGames) because it is
one of the largest events in the area in Latin America and
because it is a specific forum. In addition, the search was
performed on regular issues of the Journal on Interactive
Systems (JIS), which is the main Brazilian journal to include
games in its scope.

The search was carried out between May and June of
2021 in ASE data bases and; between November and
December of 2021 for SBGames and JIS databases. The
access was through the academic logging in the CAPES?
portal, and the mapping results were managed using JabRef?
for organizing the search results, Mendeley? for organizing

L https://www.periodicos.capes.gov.br
2 https://www.jabref.org
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the citations, and MS Excel* for extracting, archiving, and
tagging the data.

In Portuguese the word fun comes from the Latin
diversio and has as meaning, to be the act or effect of
amusing, pastime, recreation, recreation, is the change or
detour of attention, a distraction (Melhoramentos, 2021).
Also, the word fun originates from the Middle English 'fool'
and pleasure from the Gaelic language, and is also defined
as a source of pleasure, being a function of the brain feeling
good by releasing endorphin (Koster, 2013). In this text the
words fun and enjoyment are considered almost synonym,
although we recognize that other words have been associated
with fun. But they are all different, therefore only the word
“fun” will be searched for.

To create the search string, preliminary tests were
performed, as well as iterations to evaluate the quality and
focus of the results. The search string, was refined using
groups of key words following the pattern: (research focus)
AND (development methods) AND (project intentionality)
AND (relationship to games). Portuguese words were used
for the base string only in SBGames.

To apply the search string, based on the base pattern, four
strategies were used. Also, one was used for later
conference. These strategies are all described in Table 2.

Table 2. Search strategies used.

1d String Database

a) (Fun) AND (Design* OR Develop*) AND ACM DL,
(Serious OR Educati* OR Appl*) AND IEEE
(Game*) Explore

b) (Fun) AND (Design OR Develop OR Science

Development OR Developed) AND (Serious Direct
OR Educational OR Applied) AND (Game)

c) ("fun” OR "fun." OR "fun," OR "fun:" OR SBGames
"fun;" OR "fun" OR " fun" OR Diversao OR
Divertido)

d) ("fun" OR "fun." OR "fun," OR "fun:" ORJIS
"fun;" OR "fun" OR " fun") AND (Games
OR Game)

e) (“fun “ OR “fun.” OR “fun,” OR “fun:” OR SBGames,
“fun;” OR diversdo OR divertido) AND JIS
(Design* OR Develop* OR Desenv*) AND
(Serio* OR Educa* OR Appl* OR Aplic*)

AND (“games” OR “game”)

The search string was adapted according to the
limitations and resources of each ASE. The search was done
at the title, keywords and abstract. Due to the number of
boolean operators limitations in IEEE Xplore it was
necessary to perform 3 searches, one for each group of the
topic, the results of the 3 searches were added and duplicates
were removed. The Science Direct ASE does not provide
support for wildcards, that’s why the (b) strategy search
string included word flexions.

8 https://www.mendeley.com
4 https://www.microsoft.com/pt-br/microsoft-365/excel
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SBGames and JIS do not have an ASE. For SBGames it
was necessary to download all the Proceedings (2010-2021),
where all Full Papers were selected, totaling 1260 files. For
JIS all papers were downloaded from Archives of regular
issues, totaling 117 files from 2010 to 2021. With the help of
the Agent Ransack® software papers from SBGames and JIS
were locally filtered according to the search string created
for each. The (c) search strategy was composed so that words
that contained "fun" in the middle, such as "function" or
"confundir"”, would not appear in the results. Also, we added
the words “Diversdo” and “Divertido” to the Agent Ransack
string, since SBGames has papers in Portuguese. “Games”
or “Game” were also added to the (d) search string. The
search, after Agent Ransack, resulted in 571 papers for
SBGames and 25 for JIS.

In a late check, after the filtering performed to select the
papers, the search phrase (e) was applied on top of the JIS
and SBGames files to check if any paper did not comply the
base search phrase and also comply serious games. None of
the papers were excluded in this step.

4.3. Selection Criteria

In this filtering phase of the protocol, Objective Criteria
(OC); Subjective Exclusion Criteria (EC), and; Subjective
Inclusion Criteria (IC) were defined, which were used to
select which papers are relevant for this research.

The following OCs were used to select the papers:

OC1.: Published between 2010-2021;

OC2: Written in English (or Portuguese in the case of
SBGames);

OC3: From events or journals (peer-reviewed);

OC4: Full papers (more than 4 pages);

OC5: Available through CAPES journal portal or free
(open access);

OC6: Primary/original papers (not a review, nor similar);

OCT7: Non-duplicate papers.

Each ASE has filtering features, such as year or language
for example. Some OC filtering was available in each. Other
criteria that were not automated via the ASE's filtering
capabilities, such as OC6 and OC7, were filtered manually
by the researchers.

The ECs and 1Cs were defined as:

EC1: Papers not related to digital games;

EC2: Papers that do not address design, creation, or
development aspects;

EC3: Papers focused only on gamification;

IC: Papers must present a focus on measuring or
concluding something about fun.

A pilot test was performed with the ASE that presented
the lowest number of results with the base search string and
the OCs. After adjustments the protocol as presented was
applied to all other ASEs.

To perform the selection, each criterion was applied to
all papers then the next criteria, starting with the OCs, then
the ECs, and finally IC. For exclusion at each step, each

L https://www.mythicsoft.com/agentransack/
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paper was checked for title, keywords, abstract, and lastly by
full reading as needed.

4.4. Data Extraction and Classification

This step focused on extracting the information from
each paper. After initial tests and analysis, data gathering
that would help answer PQ and SQs were defined. These
data were divided according to groups: meta data, such as
title and authors; fun, with information on authors,
constructs and outcomes related to fun; instruments, with the
comparison elements and metrics, and; evaluation, with
results from tests with instruments.

5 Results

Table 3 contains the number of results for each filtering
stage, from the base search string to OCs, ECs and IC.

Table 3. Quantities of papers identified

JIS SBGA IEEE ACM Science Total
MES DL Direct
Base 25 571 228 194 44 1062

String

OCs 21 547 140 80 23 811
ECs 21 493 103 41 13 671
Cl 2 27 20 11 2 62

In the end, 62 papers were selected (Albuquerque and
Fialho, 2010; Doucet and Srinivasany, 2010; Froschauer et
al., 2010; Petry, 2010; Jovanovic et al., 2011; Marsh, 2011;
Marsh et al., 2011; Freitas et al., 2012; Marques, Levitt and
Nixon, 2012; Quherrou et al., 2012; Carvalho and Ishitani,
2012; Cuperschmid and Hildebrand, 2013; Franzwa, Tang
and Johnson, 2013; Alves and Santos, 2013; Bonnet, Lotte
and Lécuyer, 2013; Van de Laar, Bos, et al., 2013; Van de
Laar, Gurkok, et al., 2013; Joselli et al., 2014; Machado,
2014; Medeiros and Medeiros, 2014; Menezes and
Schlemmer, 2014; Su and Wu, 2014; Torok et al., 2014;
Alves and Borges, 2015; lacovides and Cox, 2015;
Ketcheson, Ye and Graham, 2015; Lindberg, Seo and Laine,
2016; Ooi et al., 2016; Sobrinho et al., 2016; Venter and De
Wet, 2016; Krause et al., 2017; Leite and Almeida, 2017;
Petri, von Wangenheim and Borgatto, 2017; Satria et al.,
2017; Clemes et al., 2018; Lorenzi, Ribeiro and Kurtz, 2018;
Majid et al., 2018; Magsood, Mekhail and Chiasson, 2018;
Rachevsky, de Souza and Nedel, 2018; Silva Bastos et al.,
2018; Silva et al., 2018; Carneiro et al., 2018; Garry et al.,
2019; Jesus and Silveira, 2019; Karacsony et al., 2019;
Kolthoff, Spil and Nguyen, 2019; Oliveira et al., 2019; Brito
et al., 2019; Souza et al., 2019; Warriar, Woodward and
Tokarchuk, 2019; Ihsan, Herumurti and Yunanto, 2020; Lam
et al.,, 2020; Moosa et al.,, 2020; Nascimento, 2020;
Rodrigues, Bonidia and Brancher, 2020; Cardozo et al.,
2020; Zamith et al., 2020; Cardozo et al., 2021; Jhones et
al., 2021; Bragg et al., 2021; Pereira, Viana and Toledo,
2021; Umbelino and Mota, 2021).
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Figure 1 shows the number of selected papers per year, as
well as the linear regression line, which shows an increase
on the number of papers published over the last ten years.
SBGames was the database with the highest number of
selected papers (43.5%).
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Figure 1. Selected papers over the years.

The Fun Factors (Shen, Wang and Ritterfeld, 2009) were
adopted to identify which of them are most studied in the
literature. They were accounted for by analyzing the
descriptions given in the papers in search of which factors
were most used or commented. We considered the discourse
of the papers’ authors themselves or the reports of the
research participants on the papers’ text. These results can
be seen in Figure 2 where in the left side are the FFid and the
fun factor label as used in Table 1 and, in the right side are
the number of papers that have commented on each
construct/fun factor.

* 17. Overall Entertainment... 20
11. Challenge 19
20. Social Interaction 15
6. Overall Game Design 11
8. Mechanics 10
3. Control 10
22. Replayability 10
23. Storyline 8
2. Usability 7
19. Presence 7
27. Fantasy
15. Visual Presentation 6
13. Gratification 6
18. Excitement 5
16. Audio Presentation 5
10. Levels 5
7. Novelty 4
26. Realness 3
25, Humor 3
* 1. Overall Technological Capacity 3
9. Complexity and Diversity
4. Interactivity
24, Characters
* 14. Overall Aesthetic...
5. Artificial Intelligence 0
21.length 0
12. Freedom 0

MNORNN

Figure 2. Frequency of the fun factors (constructs) in the papers.

Among the 62 papers, 19 somehow proved the impact on
fun in a direct way, and 7 of these papers presented several
studies with different results (by using various test groups).
For instance, (Bonnet, Lotte and Lécuyer, 2013) presented 3
test groups; and, (Rachevsky, de Souza and Nedel, 2018) and
(Marsh et al., 2011) presented 4 test groups. On the other
hand (Van de Laar, Bos, et al., 2013) and (Van de Laar,
Gurkok, et al., 2013) presented various results regarding fun
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by using only one test group. In addition we obtained 11 pa-
pers (Joselli et al., 2014; Medeiros and Medeiros, 2014;
Menezes and Schlemmer, 2014; Torok et al., 2014;
Ketcheson, Ye and Graham, 2015; Silva et al., 2018; Souza
etal., 2019; Zamith et al., 2020; Lam et al., 2020; Rodrigues,
Bonidia and Brancher, 2020; Pereira, Viana and Toledo,
2021) that proved the increase in fun. One paper (lacovides
and Cox, 2015) proved the decrease in fun, where the deter-
mining factors for the decrease of fun was realism - related
mainly to factors “23. Storyline” and “26. Reality”, as well
as to factors ““17. Overall Intendment Game Experience” and
“6. Overall Game Design”.

Only a few papers presented evidence of some construct
that affect the perceptions of fun (see in Table 4).

Table 4. Evidences of constructs that drive the perception of fun

Control device (Joselli et al., 2014; Torok et al., 2014;
Ketcheson, Ye and Graham, 2015; Silva et
al., 2018)
Balancing Level (Medeiros and Medeiros, 2014; Zamith et
al., 2020; Pereira, Viana and Toledo, 2021)
(Van de Laar, Bos, et al., 2013)
(Ketcheson, Ye and Graham, 2015;
Warriar, Woodward and Tokarchuk, 2019)
Competitiveness(Garry et al., 2019)

Control
Rewards

Difficulty (Garry et al., 2019)

Immersion (Rachevsky, de Souza and Nedel, 2018)
Mechanics (Rodrigues, Bonidia and Brancher, 2020)
Multi-user (Bonnet, Lotte and Lécuyer, 2013)
Narrative (Marsh et al., 2011)

Physical Effort (Ketcheson, Ye and Graham, 2015)
Unpredictability (Lam et al., 2020)

Use of Virtual (Souza et al., 2019)
World

Although these results are related to game elements, they
are generally considered to be part of the overall game
experience, thus attributing fun as one of the present
elements of the experience when playing. It was observed
that the constructs found that were effectively related for fun
do not coincide with the fun factors listed initially.

The papers that considered on the largest number of
constructs were (Albuquerque and Fialho, 2010), (Jovanovic
et al., 2011) and (Machado, 2014) dealing with on 9, 8 and
7 constructs, respectively.

The data on the outcomes of fun studied in the papers can
be seen in Table 5, which also includes other well-known
papers highlighted in bold.

Regarding the types of instruments used for the
evaluation, we have obtained, 48 papers that used
questionnaires, 7 (Albuquerque and Fialho, 2010; Petry,
2010; Jovanovic et al., 2011; Marsh, 2011; Machado, 2014;
Leite and Almeida, 2017; Umbelino and Mota, 2021) did not
use evaluation in their papers; 6 (Marsh et al., 2011,
Carvalho and Ishitani, 2012; Menezes and Schlemmer, 2014;
Lindberg, Seo and Laine, 2016; Kolthoff, Spil and Nguyen,
2019; Oliveira et al., 2019) used interviews; 1 (Satria et al.,
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2017) used observation and; 1 (Cuperschmid and
Hildebrand, 2013) used heuristic evaluation. These data
corroborate Barbosa et al. (2021) that stated that
questionnaires are the most usual type of evaluation.

Table 5. Outcomes of fun commented in the papers

Learning (Petry, 2010; Doucet and Srinivasany, 2010;
Froschauer et al., 2010; Marsh et al., 2011;
Ouherrou et al., 2012; Menezes and
Schlemmer, 2014; Machado, 2014; Satria et
al., 2017; Krause et al., 2017; Carneiro et al.,
2018; Clemes et al., 2018; Brito et al., 2019;
Jesus and Silveira, 2019; Cardozo et al.,
2020; Moosa et al., 2020; Cardozo et al.,
2021) (in addition to (Yanti, Rosmansyah
and Dabarsyah, 2019) already known)
(Jovanovic et al., 2011; Cuperschmid and
Hildebrand, 2013; Franzwa, Tang and
Johnson, 2013; Clemes et al., 2018; Souza et
al., 2019; Moosa et al., 2020; Rodrigues,
Bonidia and Brancher, 2020; Bragg et al.,
2021; Umbelino and Mota, 2021)

(Franzwa, Tang and Johnson, 2013; Menezes
and Schlemmer, 2014; Venter and De Wet,
2016; Krause et al., 2017; Satria et al., 2017,
Carneiro et al., 2018; Magsood, Mekhail and
Chiasson, 2018; Nascimento, 2020)

(Freitas et al., 2012; Bonnet, Lotte and
Lécuyer, 2013; Ketcheson, Ye and Graham,
2015; Venter and De Wet, 2016; Clemes et
al., 2018; Majid et al., 2018)

Willingness to (Oliveira et al., 2019) and (Read and

General
Experience

Engagement

Motivation

play again MacFarlane, 2006; Moser, Fuchsberger and
Tscheligi, 2012)

Curiosity (Ooi et al., 2016; Garry et al., 2019; Lam et
al., 2020)

Difficulty (Van de Laar, Bos, et al., 2013; Medeiros
and Medeiros, 2014; Garry et al., 2019)

Emotional  (lacovides and Cox, 2015; Lorenzi, Ribeiro

reactions and Kurtz, 2018; Umbelino and Mota, 2021)

Collaboration (Menezes and Schlemmer, 2014; Jesus and
Silveira, 2019)

(Prensky, 2001; Blythe et al., 2004)
(Prensky, 2001; Blythe et al., 2004)

(Su and Wu, 2014; Pereira, Viana and
Toledo, 2021)

Enjoyment
Pleasure
Satisfaction

Tension (Jovanovic et al., 2011; Umbelino and Motsa,
2021)

Attention (Joselli et al., 2014)

Confidence  (Satria et al., 2017)

Distraction  (Blythe et al., 2004)

Frustration  (Blythe et al., 2004)

We found a plethora of instruments to measure fun such
as, the Fun Tolkit (FT) (Read and MacFarlane, 2006);
MEEGA/MEEGA+ (Petri, Wangenheim and Borgatto,
2019); ESFQ (Moser, Fuchsberger and Tscheligi, 2012);
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GEQ (Ijsselsteijn, Kort and Poels, 2013); 4 AFC (Mandryk
and Atkins, 2007), PQ (McCall, O’Neil and Carroll, 2004)
and; GameFlow (Sweetser and Wyeth, 2005).

As for the scales used to evaluate fun, several different
types were identified, such as binary metrics (yes or no);
ternary (yes, s0-so or no; yes, no or maybe.); numerical
scales (from -2 to +2, from -5 to +5, from 1 to 2, from 1 to
5, from 1 to 10, from 0 to 100, from O to 7); and descriptive
answers. A graphical scale was also used when children were
involved. Data from the control devices were also taken from
the papers, not as a result of the fun but as data for
comparison. The graph referring to the control devices can
be seen in Figure 3. We can see the use of atypical controls,
such as the Brain Computer Interface (BCI), which is a
control device that uses brain waves, sensors, movement and
heart rate reading, and, according to these papers, the fun
came from the control devices.
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Figure 3. Control Devices.

Examples of atypical controls include: The camera was
used to see the game world in a AR environment (Warriar,
Woodward and Tokarchuk, 2019) and used to read hand sig-
nals (Bragg et al., 2021); the BCI was used to see the control
of player mental state as a input for the game (Van de Laar,
Gurkak, et al., 2013; Joselli et al., 2014), and; Wearable in-
ertial measurement units was used to get the position of
hands as arms in a VR ping-pong game (Silva et al., 2018);

Figure 4 Shows the age range studied, if a paper studied
subjects aged 18 to 60 years, it was considered to fall into 4
different categories. In Figure 3 and Figure 4, “Not used”
accounts for papers that did not used any type of evaluation
in a game or its mechanics. Instead, these papers simply
discussed about fun.
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Figure 4. Evaluated Age Group.

The median number of subjects in the experiments was
20, and ranged from 1 (Majid et al., 2018) to 500 (Rodrigues,
Bonidia and Brancher, 2020) in studies with 1 game, and 723
in the studies with 20 games (Petri, von Wangenheim and
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Borgatto, 2017). Regarding the evaluated context (see Figure
5), 31 papers (Doucet and Srinivasany, 2010; Froschauer et
al., 2010; Marsh et al., 2011; Marques, Levitt and Nixon,
2012; Alves and Santos, 2013; Franzwa, Tang and Johnson,
2013; Menezes and Schlemmer, 2014; Su and Wu, 2014;
Alves and Borges, 2015; lacovides and Cox, 2015;
Ketcheson, Ye and Graham, 2015; Lindberg, Seo and Laine,
2016; Ooi et al., 2016; Sobrinho et al., 2016; Venter and De
Wet, 2016; Krause et al., 2017; Petri, von Wangenheim and
Borgatto, 2017; Satria et al., 2017; Lorenzi, Ribeiro and
Kurtz, 2018; Magsood, Mekhail and Chiasson, 2018;
Carneiro et al., 2018; Clemes et al., 2018; Jesus and Silveira,
2019; Brito et al., 2019; Oliveira et al., 2019; Souza et al.,
2019; Moosa et al., 2020; Rodrigues, Bonidia and Brancher,
2020; Cardozo et al., 2020; Zamith et al., 2020; Cardozo et
al., 2021) were related to education.
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Figure 5. Paper’s Context.

Regarding the characteristics of the subjects, most of
them were students, and the rest was divided into people with
or without experience in a certain discipline (Froschauer et
al., 2010; Bonnet, Lotte and Lécuyer, 2013; lacovides and
Cox, 2015; Venter and De Wet, 2016; Warriar, Woodward
and Tokarchuk, 2019; lhsan, Herumurti and Yunanto, 2020)
and; with or without motor or cognitive limitations
(Ouherrou et al., 2012; Majid et al., 2018; Rachevsky, de
Souza and Nedel, 2018; Bragg et al., 2021).

31

17

5 5
3 2
& .S e & e o e B
D 5 2 = L& AP G2 &8
3 o <a + & B O o~
=5 < & o5 ~F <
o & & o
2 < <8 NS
‘?t{— ‘}'?f ‘be =
<& > <~

Figure 6. Authors Cited as a Basis for Fun.

Figure 6 shows that most papers did not bother to present
a sound foundation for fun, or were based on papers that
were not actually focused on fun. Seventeen authors were
cited just once among all 62 selected papers including
Mandryk and Atkins (2007), Wang, Shen and Ritterfeld
(2009) and Adams (2013). Among the authors cited as a
basis for fun, 3 were related to evaluation methods (Read and
MacFarlane, 2006; Mandryk and Atkins, 2007; Petri, von
Wangenheim and Borgatto, 2017) and the Fun Toolkit was
the most frequent evaluatiom method. Some of the selected
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papers were based on more than one basis author. It should
be highlighted that some of basis authors found in the papers
argued that fun is a cause and some argued that fun is a
consequence of a game feature. Most cited basis authors
actually are not mainly concerned with fun but other subjects
such as happines (Csikszentmihalyi, 1991) and learning
(Prensky, 2001).

6 Discussion

A comparison of the results with related papers points to
problems already raised. There were few evaluation
instruments that focus on fun, and those who evaluate it used
a questionnaire to as a few aspects related to fun, as can be
seen in Borges et al. (2020) and Petri and von Wangenheim
(2016). Fun remains complex and poorly understood, as
previously stated by Normal, MdNor, and Ishak (2014), and
there is a miryad of characteristics that are affected by fun as
commented by Yanti, Rosmansyah and Dabarsyah (2019).

Once the set of features that leads to a fun serious game
do not coincide with the set of fun factors, we can see that
these lists (Table 1 and Table 4) are not complete in order to
understand everything that results in (more) fun. Also, it
could be seen (Figure 6) that authors cited by the papers were
not always those that specifically delve into fun. In most of
the papers, the authors presented as a foundation were
related to the evaluation or development instruments. The
majority of the papers do not present a sound foundation
regarding fun.

It was found that most papers consider fun as something
commonly accepted and without the need to be previously
defined. This may be related to intrinsic motivation, where
players play because they want to play and, have fun because
they want to have fun. Although fun is something of a
common-sense, not being defined can be a scientific
problem, making it difficult to pinpoint what to study when
talking about fun. This fact shows a need in defining fun in
general, being possible to measure it widely in games.

Some papers defined fun as an element within the game
experience, relating to FFid number 17 (see Table 1) of
Wang, Shen and Ritterfeld (2009) which contemplates the

experience in general. The constructs 17 (Overall
Entertainment Game Play Experience), 20 (Social
Interaction), 8 (Mechanics) and 11 (Challenge),

respectively, were the ones most frequently considered (as
presented in Figure 2). Construct 17 is related to a general
way on how the player experiences the game and is
comprehensive and subjective, so it may not be very pratical
to developers, since the experience may vary according to
the player and is related to several other constructs.
Constructs 20, 8 and 11 are more tangible for developers, as
they can be directly changed through game mechanics and
elements: Construct 20 is related to social interaction, the
ways players interacts with each other; construct 8 covers the
basic rules of the game, in this case the possibilities that the
player has available, and; construct 11 is related to the
difficulty of the game, being the way the player interacts
with the game and progresses in it. Besides being able to be
altered directly by developers we can see that these factors
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(20, 8, 11) are intrinsically linked to each other, therefore one
can alter the other's perception of fun.

Studies with usual devices (keyboard, mouse,
touchscreen) were the most frequent (see Figure 3).
However, other devices, such as BCI and heart rate related
ones, were considered as a determining factor for fun. For
instance, in (Ketcheson, Ye and Graham, 2015), heart rate
measured by player’s physical effort in a pedal of a
stationary bicycle was correlated to a funnier serious game.

Regarding the forms of evaluation, it was found that the
main form used was by using a questionnaire with a
numerical scale. This is due to the ease of answering for
inexperienced respondents such as children as demonstrated
in the Fun Toolkit. Other metrics found were subjective,
which depend on how it is described by the evaluator,
changing according to the experience in games, writing or
speaking skills.

Only 1 of the instruments presented is focused on fun,
but this instrument was developed for children. Questions
regarding fun varied considerably among instruments (Table
6). In addition, the answers given by the instruments are
generally ordinal and general, not indicating why the game
is fun.

Table 6. Questioning used to measure Fun

Instrument Format/Phrase Answers

FT (Read and  Smileyometer; Fun Awful to Briliant

MacFarlane, Sorter; Again - Again (1 a5); Best to

2006) table. Worst; Yes,
Maybe and No.

MEEGA (Petri, | had fun with the game; Strongly disagree

Wangenheim andSome situation hap- to strongly agree
Borgatto, 2019) pened during the game (1 to 5) (our
(game elements, compe- translation)
tition, etc.) that made
me smile. (our transla-
tion)
ESQF (Moser, How much did you like “yawn, boring”
Fuchsberger and the game? to “yeah, fun” (1

Tscheligi, 2012) to 5)

GEQ I thought it was fun "not at all" to
(Ijsselsteijn, Kort "extremely" (0 to
and Poels, 2013) 4)

4 AFC (Mandryk Galvanic skin response, 67 Rules, 10 of

and Atkins, electrocardiography,  them related to

2007) electromyography of thefun (not only)
face, heart rate.

PQ (MccCall, How involved were you “not” to “very”

O’Neil and in the virtual environ- (1to 7)

Carroll, 2004)  ment experience?

GameFlow Learning the game 1-notatallto5

(Sweetser and —well done

Wyeth, 2005)

should not be boring,
but part of the fun

Seven papers did not use any instruments to evaluate fun.
Instead, they simply discussed about it. Jovanovic et al.
(2011) divided fun into 2 poles (pleasure and desire) with the
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resultant of these two poles being play tension. Marsh (2011)
presented a continuum of SG where the greater the fun the
closer to a game the project will be. On the other hand, Leite
and Almeida (2017) presented an artifact-experience model
where gameplay is directly related to game experience, and
therefore to fun. Umbelino and Mota (2021) explored the
negativity valanced emotions, and how these emotions
create a meaningful game and Petry (2010) discussed about
the philosophy to comprehend what a game is. These papers,
despite presenting conclusions and discussions about fun, do
not focus particularly on fun.

Out of the results, only two papers discussed particularly
about fun: Machado (2014) discussed about the fun factor in
an educational game, showing what is a game, the rules of a
game, motivations to play and about the learning process. He
also concluded that the main characteristics taken into
account when creating a fun and educational game are
fantasy, challenge, mastery, reward, constant evolution,
flow, and immediate feedback. Another important point
raised by him is that the project must have partnerships that
involve professionals from various related areas, such as
teachers, designers and psychologists, so that the game is not
just a series of interactive content or just a fun game.

Albuquerque and Fialho (2010) presented a review about
approaches that seek to understand or deepen the fun in
digital games. They demonstrated and discussed partcularly
about fun in academic and non-academic environments.
They presented thoughts about what fun is, by presenting
related papers that discussed: experience, human and social
sciences; the design, experience and games; fun in game
design, and; research on games. Besides that, they have also
presented a series of factors related to fun.

7 FUN Framework

Figure 8 present a framework that gathers what was found
scattered all over the selected papers. It does not mean that
we agree with it completely. Rather, we highlight this frame-
work as a reference model for further research to confirm/re-
fute relationships.

The left side of this framework groups issues related to
game design, such as elements and constructs that are per-
ceived by the player. These elements are considered to cause
fun, which is a form of experience received when playing the
game. Because they generate fun, how to select, interconnect
and deliver them to the player is essential. In the fun (central)
part, elements such as context (Koster, 2013) and people
(Lazzaro, 2004) can influence fun, and fun is intrinsic to the
player and, each player will have his or her own fun experi-
ence. Feelings like pleasure, for example, can be confused
with, or considered similar to, fun and they should be recog-
nized but differentiated. Outcomes are the results that can be
observed because of achieving fun. Outcomes can be in-
creased engagement, enjoyment, and motivation, for exam-
ple.

Among the constructs related to fun that have been pro-
posed by researchers and developers, we have adopted the
fun factors presented by Wang, Shen and Ritterfeld (2009)
(Table 1) as well as the constructs presented in Table 4. The
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game design elements shown can be divided into 5 catego-
ries (technology, aesthetics, design, experience and narra-
tive), which alter the player's perception of the game making
him have different emotions as s/he plays.
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Figure 8. Fun Framework.

By analyzing existing instruments that include measur-
ing fun we found several perceptions or reactions related to
fun, that can be seen in Table 7. These perceptions are effects
that games have on players that can be perceived externally
(by another person) and internally (by the player himself).
They are related to how the player perceives the game, and
this perception generates the cause of the player's fun.

Table 7. Perceptions or reactions related to fun

Smiling (Mandryk and Atkins, 2007; Petri,
Wangenheim and Borgatto, 2019)

Boring, (Moser, Fuchsberger and Tscheligi, 2012)

Monotonous

and Tedious

Brilliant, Genius(Read and MacFarlane, 2006);

and Wonderful

Cool and Good (Koster, 2013; Petri, Wangenheim and
Borgatto, 2019);

Terribleand  (Read and MacFarlane, 2006)
Horrible
Happy (Ijsselsteijn, Kort and Poels, 2013; Petri,

Wangenheim and Borgatto, 2019)

Fun is something personal, and therefore depends on the
player and the context (Koster, 2013). The player feels the
emotion that leads to fun, where these emotions can be di-
vided into 4 types (heavy fun, easy fun, altered states and
people factor) (Lazzaro, 2004). In the same way, we have
similar feelings that can be related as equivalent to fun, such
as entertainment, amusement, enjoyment, excitement, trick
and pleasure.

As outcomes, several sensations and actions can be
yielded when playing and having fun with a game, those re-
sulting from this research can be seen in Table 5, but others
can be added such as: enjoyment and pleasure (Prensky,
2001; Blythe et al., 2004); frustration, distraction (Blythe et
al., 2004), and will to play again (Read and MacFarlane,
2006; Moser, Fuchsberger and Tscheligi, 2012) already in-
serted in in Table 5.
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8 Threats to Validity

Itis possible that some relevant papers were not included
mainly because of limiting the search to the specific word
“fun”. However it was done to establish a specific focus.

The second author helped determine the whole protocol
and act as a referee to final decisions on inclusion and
exclusion criteria and final interpretations. The first author
performed all initial screening, selection and data gathering.
To reduce the risks, the results were double checked during
the process for errors. The selected papers were reviewed a
third time to confirm the data and to look for errors. In
addition, during the writing and revision of this text some
possible misunderstandings were discussed and corrected, if
necessary.

9 Conclusion

This paper searched for information in the literature
about fun in digital games. As a result, out of 1062
candidates, 62 relevant papers were selected.

Among the factors of fun found in the papers, the second
and third most frequent results (Challenge and Social
Interaction) can be changed individually by the developers
as a mechanic in the design. The other most frequent factor
depends on changing a whole set of related elements (factor
Overall game entertainment experience). This one is related
to the overall experience and is more complex than a single
mechanic.

It was found that there is a mismatch between theory and
practice in the area because the existing theoretical
constructs (Table 4) do not coincide with the constructs that
were initially enumerated (Table 1). Also, authors who have
specifically focused on fun do not coincide with the authors
used to support the actual research on the subject.

Regarding the Secondary Questions, it can be said that
little about fun games creation and development (SQ 1) has
been found and most papers showed finished or almost
finished games than initial development projects. Regarding
the forms of evaluation (SQ 2), there were various types of
evaluation where most papers used questionnaires and a
numerical scale to evaluate fun. In addition, the systematic
literature mapping identified 7 instruments used to evaluate
fun. There were few authors cited as a basis for fun (Figure
6), and the proportion of authors discussing the concept of
fun (SQ 3) was relatively low compared to the whole sample.
Regarding the constructs and results of fun (SQ 4), it was
possible to determine the frequency of the fun factors (Figure
2), constructs that lead to fun (Table 4), and the results of fun
(Table 5).

It can be concluded that fun is a particular feeling that
arises from playing. It is innate to games, being serious
games or not. Fun is a complex matter because it is
dependent on game design as well as on people, context and
others less-technical issues. Nevertheless, fun is different
from joy, pleasure, satisfaction, engagement and other
closely related terms. Furthermore, there are some aspects
that do influence the perception of fun and, there are some
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outcomes that can be emphasized when achieving a fun
serious game.

A Fun Framework was build based on all related work
that can be used as an initial reference model to reason and
to research on fun in digital SG.

In summary it can be concluded that:

e Funseems to be a consensus as an important feature of
a (serious) game;

e The list of fun constructs goes much beyond what ini-
tially enumerated as the fun factors - (Wang, Shen and
Ritterfeld, 2009);

e There is a list of fun outcomes that are (almost) con-
sensual but just a few of them have been tested,;

e There is a need for more research on the topic, either
towards constructs, for design sake, as well as towards
outcomes, for utility sake;

As future work researchers could test the hypothesis that
some constructs (either fun factors, fun drivers or percep-
tions) do cause fun in SG. On the other end, experimental
research could be done to see how fun actually influence de-
sired outcomes. These are of crucial importance for SG.
Other possibilities for future work include: testing, develop-
ing and detailed analysis of the fun framework, and; expand-
ing the research to digital games as a whole, not just serious
games.
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