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Abstract

This paper describes an experiment which aims to examine whether different
versions of the same game, which differ only in terms of freedom of movement that
incurs varying degrees of freeform gameplay, elicit different kinds of player
experiences. Seventy one children aged 9 and 11 from a Greek primary school
participated in a research experiment with these different game versions. Post-tests
were used to measure the children’s opinion of these games and differences in the
appeal of the versions were then attributed to the feature of freeform gameplay.
The findings from the study demonstrated that the digital game that offers the
greatest extent of freeform gameplay led to better gaming experience than the
digital games with lower extent of freeform gameplay. The main contribution of the
paper, therefore, is that the research conducted provides some evidence that
freeform gameplay is an important factor of positive gaming experience, and as
such it should be optimized. This can only be done by considering at the same time
the cognitive capabilities and pre-existing skills and knowledge of users, in the sense
that only a level of freeform gameplay harmonized with user capabilities can lead
users to learn, which is the ultimate goal of serious games.
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1. Introduction

In a previous exploratory study [1] it was found that there is a direct correlation between the
quality of players’ experience and the kind of play that a digital game offers, depending on
whether the latter focuses on the game dimension (structured games) or the play dimension
(freeform games) of gameplay. More specifically, from that study we concluded that players feel
less stressed when playing a freeform digital game, they feel happier and more engaged and find
this kind of games more pleasant and exciting. However, that study based on digital games with
different game elements, such as the game story, the aesthetics of the game world, the winning or
losing states, the reward and score system, as well as the interaction mechanisms with the game
world elements [2-6].

The motivation of the present research was to examine whether different versions of the same
game, which differ only in the degree of freeform gameplay elicit different kind of player
experiences. To this end, our research design has been based on the construction of a maze game
with varying degrees of freedom of movement, which creates varying degrees of freeform
gameplay as well, the latter resulting both from the freedom of movement itself and from the
freedom of game tactics that this freedom of movement allows. In this respect, an initial structured
maze game with lower degree of freedom of movement and freeform gameplay was developed,
accompanied by a semi-structured variant of the same maze game with higher degree of freedom
of movement and freeform gameplay, and a final freeform game with even greater degree of
freedom of movement and freeform gameplay. In this way, we attempted to neutralize all other
factors that would differentiate the three games apart from the degree of freedom of movement and
freeform gameplay incurred, in order to explore whether more and more freeform gameplay in
digital games is always better in terms of the player experience that it results in.

The work described in this paper forms part of a broader research effort which aims at exploring
correlations between game structure and player engagement of primary school children, and find
optimal relationships between these two variables; with a view to integrating digital games in
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educational settings, the research aims to identify if there are significant correlations between the
quality of players’ engagement and the kind of play that a digital game offers, depending on
whether the latter focuses on the game dimension (formally structured games) or the play
dimension (freeform games) of gameplay.

The rest of the paper is organized as follows: Section 2 gives an overview of theory in the
field of freeform play and existing methods of evaluating gameplay experience. Section 3
describes the research design and the data collection methods used in this research. Section 4
presents the main research findings. Section 5 offers a discussion and Section 6 some concluding
remarks.

2. Background concepts and research

2.1 The concept of freedom of choice

The idea that freedom of choice is a primary factor for leading a good life is not a new one. Given
this, it is easy to understand the significance of freedom of choice to evaluate the kind of
gameplay.

In the literature review, there are two different ways of viewing freedom each of which has
been explored by scholars over a long time. According to the first approach [7], there is a
“positive” view of freedom, focus on what a person can choose to do or achieve, rather than on the
absence of any particular type of restraint that prevents him or her from doing one thing or
another; according to the second approach, there is a “negative” view of freedom focuses precisely
on the absence of a class of restraints that one person may exercise over another, or indeed the
state may exercise over individuals [8]. It is clear that both approaches have much to offer for
assessing the freedom of gameplay.

According to Klopfer et al [9], freedom in play is presenting along five distinct axes: freedom
to fail; freedom to experiment; freedom to fashion identities; freedom of effort; and freedom of
interpretation. Generally, according to Bjork and Holopainen [10] freedom of choice can be
achieved within three different areas in relation to games. Firstly, players may have choices to do
with rules as a part of the gameplay. Secondly, they may have choices on which actions to perform
as part of the gameplay to affect the outcome of the game. Thirdly, they may have choices to be
engaged in other types of activities while gameplay progresses. An important aspect of designing
for freedom of choice in gameplay is to be aware that the allowing players several different ways
of affect game states is not the most critical issue; it is that they perceive they have it. Furthermore,
as Sid Meier rightly argues, “a good game is a series of interesting choices”. In an interesting
choice, no single option is clearly better than the other options, the options are not equally
attractive, and the player must be able to make an informed choice [11]. Actually, a player cannot
win a game without a strategy and strategy manifests itself as a series of interesting choices [4].

Furthermore, choices without consequences are meaningless, a waste of time, effort and
money [12]. Whenever a player makes a choice this can be a “good” or a “bad” choice depending
on the consequences that follow it. There are “good” choices, which reward players’ knowledge or
good strategy and help them to improve their gaming experience, as well as “bad” choices, which
penalize lack of knowledge or bad strategy. Still, in a game world, even making “bad” choices is
meaningful, as this allows players to try and make mistakes or fail, and then try again without any
negative real-world consequences.

That said, though, the real-world counterpart of “good” and “bad” choices within a (serious)
game, is an independent issue. Game designers may decide to present as good choices (in the in-
game sense of the term) decisions which would not be acceptable in the real world (e.g. earning
points through violence) and vice versa (e.g. losing points by following a non-selfish strategy).
This is an issue that we are not pursuing further in the context of this research, given that our focus
stays centered on the consequences that the presence (or absence) of in-game choices (and thus, of
in-game freedom of choice) can have for the quality of player experience, rather than on the
consequences that an attempt to transfer such choices in a real-world setting may imply.

It is important, at this point, to shed light on the relation between game usability and freedom of
choice. There are a variety of factors that affect the usability of games (game interface, game
mechanics, visibility of game status, consistency and standards, flexibility and efficiency and
others). Still, freedom of choice is a concept related to usability, that gives to players the possibility
to decide on their own strategy, how to move, what direction to follow, what accessories to use,
what challenge to choose for trying to overcome at any given point and so on. In this sense,
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freedom of choice is a characteristic that results in freeform gameplay, and freeform gameplay is
not really possible without some degree of freedom of choice. At the same time, given that an
essential feature of playing is the movement of the player in the game world, freedom of
movement, as a special kind of freedom of choice, is affecting freeform gameplay and usability.

What are the game design elements that make up for a really freeform game? There is no
definitive and commonly accepted answer to such a question. Based on findings of our previous
studies we have come up with some proposed answers for what makes a game freeform, and below
we present some of these. The list of aspects below cannot be considered as a complete and closed
one. Yet, in our view, all aspects included in this list play an important role in making up a
freeform game.

(a) Non-linear gameplay

Non-linear gameplay means that games provide choices for players to make, different paths
that the players can take to get from one point to another, from the game’s beginning to its end. On
the contrary, linear gameplay means that players have to follow a single path to one objective and
there are no alternate paths or methods for accomplishing this objective [13]. Players learn new
things in the appropriate order and developers can make sure everything goes as pre-designed.

(b) Selection of challenges

Freeform games allow players to choose which challenges they want to overcome or not.
From a games for learning perspective, in particular, such games can result in improving students’
learning by increasing their interest due to the pleasant and attractive environment that they offer,
often contrary to conventional learning environments. On the contrary, structured games have
structured activities which confront players with a pre-defined set of challenges, that all need to be
overcome [14]

(c) Multiple solutions to the game challenges

Freeform games allow multiple solutions to the game challenges and enable many different
player-generated gameplay paths. Not every player will go about solving a situation in the same
way and, given that these alternate solutions are reasonable, almost any challenge must have
multiple ways for players to overcome it [14]. Structured games offer unique solutions to
challenges (every player overcomes a challenge in the same way) and this does not allow players
to come up with different ways to proceed in the game.

(d) Free sequence of challenges

In freeform games, players have the ability to choose the order in which they face challenges.
Giving players choices of different challenges to overcome allows them to put aside a difficult
challenge and occupy themselves with another one for a while. After completing the second
challenge, players may return to the first gratified and less stressed/better concentrated, and
thereby stand a better chance of overcoming it. On the contrary, structured games have structured
designer-generated activities which confront players with a fixed sequence of challenges. Games
with a fixed sequence of challenges allow players access to only one challenge at a time. In order
to even attempt a second challenge, players must complete the first one. This is especially
frustrating when players cannot overcome a particular challenge and can do nothing else until that
challenge is successfully met.

It should be noted, at this point, that in the research reported in this paper we are trying to
explore a specific type of freedom of choice in games, that of freeform gameplay. Moreover, we
are trying to explore freeform gameplay through one of its most simple manifestations within
digital games, that of a maze game in which freeform gameplay is practically manifested as
freeform movement. Still, given that movement has not just to do with change of location, but also
with strategies for getting closer to or more away from a goal (fruits to eat, in the maze game of
our research design), we believe that freeform movement in this case can be considered as an
effective manifestation of freeform gameplay.

2.2 Freeform and formally structured digital games: Brief overview of
current studies

Game play has been thought in game studies to be by definition a special kind of a formalized
subset of action, within various “ludic activities”, which in turn were placed within the even more
general category of ’being playful” [5].

Fundamental to the discussion of rules and freedom in play is the distinction Roger Caillois [15]
introduced by identifying two forms of play, ludus (structures, rules, goals and limits) and paidia
(more unstructured, spontaneous and free act of play).
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Gonzalo Frasca [16] has developed Caillois’ theory further and noted how certain games are
more clearly designed for a formally defined ludus gameplay — they are typically focused on
winning and losing, the counting of points, and they generally provide players with clearly defined
goals during gameplay. In contrast, games designed with more open goals, exploration,
experimentation and improvisation in mind are more likely to invite a paidia style of free, playful
behaviours. As MacGregor [17] notes, using Frasca’s understanding of Caillois terms, the
spectrum between paidia and ludus in relation to digital games operates between ludus as a
structured goal-driven type of activity, with clearly defined or formalised rules, and paidia as a
freeform type of activity, with undefined goals and undefined but implicit or informal cultural
rules.

Bateman [18] describes paidia as an amusing, creative and chaotic activity, but also short-
lived as it soon becomes a game (and thus ludus). As an example of a paidia game he mentions
Sink; a natural play activity played close to a large body of water. It consists of throwing
something that floats into the water and trying to sink it by throwing another thing at it. Bateman
sees play as a journey from paidia to ludus and vice versa. For instance, when temporarily
escaping from the rules of ludus, one can move back to paidia. To support paidia, no complex
learning should be involved and players have to be encouraged to experiment.

At about the same time, Jesper Juul [19] argued that most digital games can be found on a
scale between emergence and progression, and their game guides are consequently a combination
of step-by-step descriptions and strategy guides. Emergence games are historically the oldest:
consisting of a limited set of rules they allow for a great number of game variations. This pattern
underlines all card and board games, action and strategy games and multiplayer games.
Progression games are newer forms. They are adventures based on a set of instructions that must
be followed to reach the end of a game. This type of game resembles storytelling and can be
played only once. Once you've reached the end the game is over.

Konstantin Mitgutsch [20] recently noted that while a number of digital games focus on the
game-dimension of game play, such as rules, goals and structures (referred to as ludus [4] there are
other digital games that focus on the play-dimension of game play, such as unstructured,
spontaneous and free act of play (referred to by Caillois as paidia).

In their work on the free play in open-ended interactive art environments, Morrison et al. [21]
define free play as “non-narrative, non-competitive, and without logical ending point”. The play is
kept alive as the ending point continually evolves. This relates to Carse’s [22] work on finite and
infinite games. The aim of a finite game is winning the game, while an infinite game is played
only for the purpose of continuing the play. Morrison et al. mention the followings two aspects of
free play. First, it is constantly rejuvenated as it is co-constructed and co-authored by its
participants. They are in control of discovering what the design has to offer them. Secondly, it is
freeform any predetermined order of meaning. People construct their own meaning and invent
their own interpretations from interacting with the design

On this basis it may be concluded that digital games categories can be considered to lie at
various points on an axis of play between totally freeform activity and formally structured goal-
driven activity:

The “formally structured” end of the axis focuses on the game-dimension of game play, such
as rules, goals and structures. Games that would lie at this end comprise “formally structured”
digital games which are more strictly defined since (a) they have an explicit set of winning and
losing rules which force players to take specific paths to reach goals and ensure that all players
take the same paths; (b) they have pre-determined and clear goals whether these are to beat
players’ high score, progress to the next level or complete the game in full, etc.; (c) they provide
immediate feedback which lets players know immediately whether what they have done is positive
or negative for them in the game, whether they are staying within or breaking the rules, moving
closer to the goal or further away and how they are doing versus the competition; (d) they have
structured designer-generated activities with linear gameplay which confront players with a fixed
sequence of challenges; and (e) they have a defined space and time which include any narrative or
story elements in the game.

The “freeform” end of the axis focuses on the play-dimension of game play, such as
unstructured, spontaneous and free acts of the play. Games that would lie at this end comprise
“freeform” digital games that (a) have no set of rules pre-determined by the game designers or if
there are rules they are informal and flexible and the player has freedom to use them or not; (b)
exhibit no pre-defined goal but accommodate players’ goals that are entirely intrinsic and personal;
(c) have no “winning plot”, as they are more open-ended; and (d) include nonlinear gameplay
which allow greater player freedom than games with linear gameplay. In freeform games the
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players have more freedom to decide what to do, to set their own individual goals and determine
their rules, path, scenario and plot. As there is no system of rules that defines a victory or a defeat,
a gain or a loss, the players’ aim is not to win but rather to learn the game through exploration and
discovery play. The players are in effect the authors of the play and goals in digital games of this
category, and this is the only decision made for the players by the game designers in regard to the
players.

2.3 Educational significance of freeform games

The notion of freeform games can include both games developed for entertainment purposes as
well as, serious games, namely games developed for educational purposes [23]. Several effective
freeform serious games have (a) a spatial organization, namely the virtual world where learning is
distributed and that induces spatial information processing and provides landmarks to support
orientation and (b) contextualized tasks that are spread and contextualised in the virtual worlds,
which tend to support players in building a suited knowledge structure for the addressed topic [24-
28].

We are particularly concerned with serious games in the sense that these games, no matter if
addressing education or other domains, have an explicit learning purpose. We speculate that if
serious games uptake the characteristics of freeform play they can lead to more engaging
gameplay. When students play with freeform serious games, they feel more motivated and
engaged. Students in such an environment have the freedom to determine their own learning paths
via goals and rules. The negative emotions and frustration caused by failure are weakened, exactly
because success can be subjectively defined by the players themselves. This, however, does not
mean that frustration is always negative. In fact, frustration can have both positive and negative
impacts on gaming experience [29]. As mentioned in the literature, a digital game can induce
frustration but in many cases it can still remain challenging and appealing [30]. In our point of
view, freeform games allow players to discover new skills, try and make mistakes or fail, and then
try again without any negative real-world consequences; this reduces negative frustration. In such
cases, a sense of continued engagement and intrinsic motivation can be sustained during gameplay
especially when, according to Malone & Lepper [31], games include representations of the real
world and involve the players’ fantasy. Fantasy can offer analogies or metaphors for real-world
processes that allow players to experience the same phenomenon from different perspectives. That
means that skills may be learnt more easily when presented within an imaginative context rather
than in a conventional learning environment, and if this context can be explored in more freeform
ways this could create increased motivation to keep playing the game, thus increased exposure to
the game over time, thus increased possibility for learning.

That said, it should be stressed that the approach of freeform gameplay for serious games
needs to be integrated with other learning approaches and principles. Besides the concept of
freeform gameplay, which leads to the concept of freedom of choice, there is also the concept of
limit, which is very important, especially in the real-world, so key in learning processes. Too much
freedom of choice within a game could indeed make players spend an overly extended amount of
time exploring the game world without a particular purpose, thus risking to become lost and
frustrated, in case the rest of the game elements (especially the elements contributing to fantasy, in
the sense of this term by Malone, such as the game story, the aesthetics of the game world, as well
as the interaction mechanisms with the game world elements) do not offer an experience which
compensates their time investment [32]. Freedom of choice seems to be important in making
digital games appealing, but it is not clear how to design serious games in which freeform
gameplay leads to efficient learning. In other worlds, freedom of choice is important, and so is the
structure of the game. Ignoring the second can lead to aimless play; ignoring the first can lead to a
serious game that most students fail to assimilate or understand [33, 34].

On top of that, from a serious game point of view, as noted by researchers like Kirschner et al.
[35], unguided discovery is more often than not inefficient due to the structures that constitute the
human cognitive architecture. Therefore, from a learning purpose standpoint, it may be better to
consider that freeform games could best be integrated into more structured instructional scenarios,
in order for tutors to be able to more effectively lead the learning process.

2.4 User experiences based on different versions of a game

Digital games are widely considered as high potential educational tools able to provide students
with new augmented learning opportunities [34]. However, learning outcomes are a common but
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not the only potential game’s effectiveness. In this case, we performed a literature review in order
to examine how different versions of a game influence users’ experiences.

Malone [33, 34] in order to see which of three features of Breakout game - the score, the
breaking out of the bricks, and the ball bouncing off the paddle - was most important in the appeal
of the game, constructed six different versions of the game varying the three features in all sensible
combinations. Each subject played with each version of the game and, at the end of the session, the
subjects were asked to rate each version. The results showed that a partially destroyed wall of
bricks presents a visually compelling fantasy goal and, at the same time, is a graphic scorekeeping
device telling how close the player is to attaining that goal. It thus provides a goal, a visual effect,
fantasy, and scoring all at the same time. The results also showed that the versions that had neither
a score nor bricks breaking out were significantly less appealing than the other versions. In other
words, the versions in which there were no clear goals were significantly less fun than the others.

In another study Malone [33, 34] constructed eight different versions of the game Darts, each
of which had one more presumably motivational feature than the last in order to find out which of
motivational features such as feedback, music, and graphics, contribute most to the appeal of the
game. Each student was assigned to one condition and was allowed to choose freely between the
version of Darts in that condition, and a version of the Hangman computer game that was the same
in all conditions. Students were able to change back and forth between the two games as often as
they wanted during two 20 minute sessions. Then students were asked to say which game they
liked the most and to rate each game. The result of this experiment was that boys liked the fantasy
of arrows popping balloons, and girls appeared to dislike this fantasy. The results also revealed
that fantasy made more difference in the appeal of the game than did simple feedback. Even
though responsiveness is considered as an important feature for a game to be captivating, the
simple feedback was not as important as the fantasy in making this game fun.

Focusing on the comparison of time on task for the intrinsic and extrinsic versions of Zombie
Division, Habgood [36, 37] conducted a study over three weekly sessions lasting forty-five
minutes each as part of an after-school computer club. Fifty-eight pupils took part in the study,
comprising an entire 7-8 year group topped up with students picked by their class teacher from the
year below. Throughout the study participants were allowed to freely switch between the intrinsic
and extrinsic versions of the game without suffering any overall loss of progress. The order of the
game selection was randomized. Participants were initially presented with the two versions of the
game running side-by-side and asked to make sure that they tried playing both versions during the
club. They were also free to choose to do their usual club activities instead (just about any activity
available on the school PCs). In a fourth club session, the pupils were interviewed about their
experiences and asked to describe the differences between the two versions. The results revealed
that children had a clear preference for the intrinsic version of the game, but the interview data
showed a more complicated set of motivations behind this choice. Competition within the group
was clearly a strong motivating factor and some children felt that it was quicker to progress
through levels in the intrinsic version of the game (as the quiz took additional time). Nonetheless,
it was clear from some of the other comments that they possessed a surprisingly deep
understanding of the design choices used in the two versions and one even astutely described the
intrinsic version of the game as “like subliminal learning with maths”.

In summary, a limited number of studies attempted to examine which of game features
contribute most to the user’s enjoyment. All these studies were conducted through different
versions of games varying the various features in all sensible combinations. Self-reported
questionnaires or time-on-task measures were used as the principal measure of users’ experiences.
The design and the methodologies used in these studies have formed the basis on which our study
has been developed.

3. Research Method

3.1 Research focus and questions

As mentioned before, in the study reported in this paper, we are focused on exploring freeform
gameplay, as a specific type of freedom of choice in games. To this end, we have attempted to
explore whether or not three different versions of the same game, which differ only in the degree of
freeform gameplay, elicit different kind of gameplay experiences. More specifically, we attempted
to neutralize all these factors that differentiate the majority of games apart from the extent of
freeform gameplay in order to explore whether more and more freeform gameplay is always better
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or, in other words, should the objective of serious game design be to maximise freeform gameplay
at all costs? From our research experience thus far, we feel this may not be the case; too less
freeform gameplay may indeed deprive players of interesting challenges, whereas at the same time
too much freeform gameplay may deprive them of interesting constraints which, like challenges,
play an integral role in the emergence of engagement. Furthermore, we attempted to correlate the
game competence level of our subjects to the extent of freeform gameplay of their preferred games.
From our previous experience, we believe that novices or younger players and females have a
tendency to follow the rules when playing games as they have yet to acquire the context in which
those rules operate. As they grow in competency to play a game, they will learn to apply the right
rules with the right conditions. Expert or older players as well as males, on the other hand, tend to
ignore or even freely break the rules.

Based on the above objectives we formulate the following research hypotheses:

H1: Different versions of the same game, which differ only in the extent of freeform
gameplay, will lead to a different gaming experience.

H2: From the different versions of the same game, which differ only in the extent of freeform
gameplay, the one that offers the greatest extent of freeform gameplay will lead to a better gaming
experience.

H3: The impact of different versions on students’ experience will differ across sex, age,
frequency of digital game use and gaming experience.

H4: There will be a statistically significant correlation between the variables of game features
and children’s preference.

3.2 Design of the research process

The design of the present study was within-subjects single factor with three versions: structured
game (G1), semi-structured game (G2) and freeform game (G3). The subjects were told that the
objective of all three versions was to collect fruits and avoid hamburgers. Then each subject played
with each of the three versions of the game for about 20 minutes, over two weekly sessions lasting
sixty minutes each. Subjects played the games in all possible series combinations (G1G2G3,
G1G3G2, G2G1G3, G2G3G1, G3G1G2 and G3G2G1). At the end of the second session, the
subjects were asked to rate the games for player satisfaction using and gaming experience three
data collection instruments (Smileyometer, Fun Sorter Table, Again-Again Table). Finally, the
subjects were asked to report which feature they liked the most about their favorite game.

3.3 Participants

There were 71 children (45 boys, 26 girls) at the age of 9 to 12 years old that took place in the
experiment with an average age of 10.44 (SD=1.16). From these children, 20 were in the third
grade, 18 in the fourth grade, 15 in the fifth grade and 18 in the sixth grade (Table 2). The children
were all from a Primary School located in Athens, Greece. In the beginning of a validation study,
the purpose and procedure of the study were described to the children. Children then asked to
provide their demographic data: age, gender, game experience and frequency of play. All the
subjects had played computer video games before the experiment. Children were surveyed on their
use of digital games and totally 69% of them play digital games more than 3 years. More than 52
percent of the students (37) use games every day, 35.20% (25) use games rare and 12.70% (9) once

a week.
Table 2: Age and sex of participants
Age Male Female Total
9 13 7 20
10 11 7 18
11 11 4 15
12 10 8 18
Total 45 26 71
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3.4 Games Used in the Research

To examine the effect of freeform gameplay in the players’ experience, three digital games were
constructed, in which the extent of freeform gameplay was designed to systematically vary. The
main idea of the games resembled a classic game that could be played on a desktop computer. The
game is comprised of fun and interactive means to familiarize students on the health and healthy
diet with and special attention was focused on familiarizing children with healthy food and
nutrition value of food. A virtual avatar could interact within a virtual game world and points could
be earned by selecting a variety of fruits, earning points. The avatar should avoid burgers,
otherwise, she would lose a life. If all fruits were selected within 1 minute, the player moved on to
the next more difficult level with the same scenario and similar design. Each game consisted of 20
levels in order for its duration to be approximately 20 minutes.

Our initial plan was to develop only two different versions of this maze game: a structured
one, with very limited freedom of movement and equally limited freeform gameplay, and a
freeform one, with much higher freedom of movement and equally higher freeform gameplay.
Still, considering that there may be a limit, probably dependent on player skills, over which, with
more freedom, the flow and effectiveness might decrease, we decided to develop one more third
version with intermediate levels of freedom of movement and freeform gameplay.

The design was within-subjects single factor with three conditions:

(a) Structured game: Game with the lower degree of freeform gameplay (G1): This game
allows players’ movements only in two different paths, reducing in this manner their options and
restricting their freeform movement.

(b) Semi-structured game: Game with an average degree of freeform gameplay (G2): This
game provides clearly more alternative paths in comparison to G1. However, players’ movement
options remain fewer in comparison to the G3.

(c) Freeform game: Game with the higher degree of freeform gameplay (G3): This game gives
the players complete freeform movement in any direction they desire as compared to the other two
game versions.

.
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Figure 1: The three different versions of a maze game with different degrees of freedom of
movement and freeform gameplay, from lower (left) to higher (right) used in our experiment.

3.5 Data collection instruments

There are numerous data collection instruments that could be adopted for measuring user
experiences, however, it is important that the methods had been validated with children, and
therefore the Fun Toolkit Read [38] Read and MacFarlane [39] was selected. The first tool is the
Smileyometer, a 5 point Likert Scale, with 1 relating to 'Awful’ and 5 to 'Brilliant' (see Figure 1).

ISNOIOLY,

Awful Not verygood  Good Really good  Brilliant

Figure 2: Smileyometer rating scale

The Smileyometer is usually used after the children interact with the technology. The
rationale for using it afterwards it is assumed that the child is reporting experienced fun. The
Smileyometer has been widely adopted and applied in research studies to measure satisfaction and
fun as it is easy to complete and requires no writing on behalf of the children. In our study,
Smileyometer values were coded in an ordinal way from 1 to 5, where 5 represented 'brilliant' and
1 ‘awful'.
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The Fun Sorter requires children to rate the technology or in this instance game to a number
of different constructs. The children would rank the games from the least to the most liked. In our
study, Fun Sorter results were coded as 3 for the highest-ranked game and 1 for the lowest-ranked
game. The Fun Sorter table used in this research is shown in Figure 2.

2. Which game ...

Alot A moderate amount A little

did you liked the
most

Figure 2: The Fun Sorter table

The final tool is the Again and Again table is a table that requires the children to pick “Yes”,
“Maybe or “No” for each activity they have experienced. In this study the children were asked
“Would you like to play this game again?” and they had to respond accordingly (Figure 4). The
Again and Again table was coded as 3 for Yes, 2 for Maybe and 1 for No. Therefore, the game
with the highest value would be perceived as preferred choice.

Would you like to play it again?

Yes Maybe No

Figure 3: The Again and Again table

4. Results

4.1 Different versions of the same game, which differ only in the extent of
freeform gameplay, will lead to a different gaming experience.

The Smileyometer was completed by all students (t = 71) and the mean scores, medians and
standard deviations are presented in Table 3. To determine whether there was a difference in user
experience between the three games a Friedman test revealed a significant difference between the
three games, ¥?=23.112, p = 0.000.

Table 3: Mean Scores, Medians and Standard Deviation for Smileyometer results
After

Mean Median SD

Game A 3.66 4.00 (1.16)
Game B 3.85 4.00 (1.06)
Game C 441 5.00 (1,17)

Furthermore, using the Fun Sorter and Again and Again tables the children were asked to rank
the three games on two different criteria: the game that most liked and the game that would choose
to play again.
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The mean scores and standard deviations are presented in Table 4. Also, in this case, a
Friedman test revealed a significant difference between the three games for both more liked x2(3,
N=71) =33,371, p<0,005, and worked the best criteria (x?>=30,043, p<0,000).

Table 4: Mean Scores and Standard Deviation for two different criteria

More liked ‘ Choose to play again

Mean SD Mean SD
Gl 1.55 (0.73) 1.58 (0.79)
G2 1.94 (0.67) 2.04 (0.66)
G3 2.51 (0.73) 2.46 (0.73)

Based on the above results, there are suggestive shreds of evidence that different versions of
the same game, which differ only in the extent of freeform gameplay, leads to a different gaming
experience.

4.2 From the different versions of the same game, which differ only in the
extent of freeform gameplay, the one that offers the greatest extent of
freeform gameplay will lead to a better gaming experience.

Subsequently, in order to test the hypothesis H2, a post hoc Wilcoxon test for the Smileyometer
was used. As it is presented in Table 5 the Post hoc Wilcoxon test revealed a significant main
effect of type of game on user’s experience. Children who played G3 had significantly higher rates
than did children who had played G1 (Z=-4,079, p=0,000) and G2 (Z=-3,077, p=0,002), while
there were no statistically significant differences between G1 and G2.

Table 5: Game that leads to better gaming experience

G2-Gl G3- Gl G3- G2
z -1.102 -4.079 -3.077
Asymp. Sig. (2-tailed) 0.270 0.000 0.002

Furthermore, using the Fun Sorter table the children were asked to rank the games from the
least to the most liked. Table 6 shows how many children ranked each game highest.

Table 6: Frequency each game was ranked first by the child on a number of criteria
Children rankings Gl G2 G3
More liked 11 14 46

The non-parametric post hoc Wilcoxon tests (Table 5) for the question which game children
liked the most, revealed that G3 had significantly higher scores than G2 (Z=-4,499, p=0,012) and
G1 A (Z=-5,180, p=0,000). Furthermore, G2 had significantly higher scores than G1 (Z=-3,383,

p=0,001).
Table 7: Which game children liked the most?
G2-G1 G3-G1 G3-G2
z -2.499 -5.180 -3.383
Asymp. Sig. (2-tailed) 0.012 0.000 0.001

The non-parametric post hoc Wilcoxon tests (Table 8) for the question which game children
choose to play again, revealed that G3 had significantly higher scores than G2 (Z=-2,863,
p=0,004) and G1 A (Z=-4,595, p=0,000), as well as, G2 had significantly higher scores than G1
(2=-2,885, p=0,004).
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Table 8: Which game children choose to play again?

G2-G1 G3-G1 G3-G2

YA -2.885b -4.595b -2.863b
Asymp. Sig. (2-tailed) 0.004 0.000 0.004

A total score was calculated for each of the games based on responses to the Smileyometer,
Fun Sorter and Again and Again table. The maximum score a game could achieve was 11 and a
minimum of 3.

The mean total scores were calculated based on the combined results of the tools within the
Fun Toolkit with a maximum value of 14 and a minimum of 4. For the G1 game, the mean total
score was 6.79 (SD=1.8198) for the G2 was 7.83 (SD=1.8360) and for G3 was 9.38 (SD=2.1670).

The non-parametric post hoc Wilcoxon tests were performed to compare the means of each
game. Results revealed that that G3 had significant higher scores than G2 (Z=-3,366, p=0,001) and
Gl A (Z=-5,356, p=0,000), as well as, G2 had significant higher scores than G1 (Z=-2,775,
p=0,006). The combined tools total score within the Fun Toolkit clearly show that the G3 is
preferred over G2 and G1 for the various constructs measured.

Based on the above results, there are suggestive shreds of evidence that between different
versions of the same game, which differ only in the extent of freeform gameplay, the one that
offers the greatest extent of freeform gameplay leads to a better gaming experience.

Finally, the Spearman’s correlation coefficient showed that there is a strong positive
correlation between children’s positive experience and the game they would choose to play again
(p=0.692, p<0.01). Therefore, the analysis of Spearman’s correlation coefficient supports the view
that there is a significant correlation between the variables of positive experience and children’s
willingness to play the game again: increases in the level of children’s positive experience are
correlated with increases in the children’s willingness to play again the game.

4.3 Impact of different game versions on players’ experience across sex, age,
frequency of digital game use and gaming experience

The non-parametric Kruskal-Wallis and Mann-Whitney U tests for the total scores of the Fun
Toolkit were used in order to examine the impact of different versions of the same game across
various variables such as sex, grade, frequency of digital game use and gaming experience (Table
9).

Table 9: Differences across sex, grade, frequency of digital game use and gaming experience
Games with significant effect of sex:
Game 3 (+)**

Games with significant effect of grade:
Game 1 (F)*
Game 3 (M)*

(+) Older students liked the game better than younger
(-) Younger students liked the game better than older
(M) Boys liked the game better than girls
(F) Girls liked the game better than boys

*p<0.05
** < 0.01

The statistical analysis showed that there were statistically significant differences across
players’ sex and age, while there was no statistically significant difference across frequency of
digital game use and gaming experience.

More specifically, the Mann-Whitney U test showed statistically significant difference across
age for G3 Z(22, 71)= 22.393, p=0.000, with older students having a higher ranking mean (Mean
Rank=41.16) than females (Mean Rank=30.15) and respectively for G1, Z(2, 71)= 6.481 p=0.011,
with females having a higher ranking mean (Mean Rank=46.35) than younger students (Mean
Rank=26.22).
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In addition, the Mann-Whitney U test showed statistically significant difference across sex for
G3, Z(22, 71)= 6.481, p=0.011, with males having a higher ranking mean (Mean Rank=41.16)
than females (Mean Rank=30.15) and respectively for G1, Z(2, 71)= 6.481 p=0.011, with females
having a higher ranking mean (Mean Rank=44.06) than males (Mean Rank=31.34).

These findings could indicate that games with higher levels of freeform gameplay would be
better suited to male and older players, in contrast to females and younger who seem to prefer
games with more formal/structured interaction.

4.4 Importance of game features in players’ preference

The most important feature determining whether a game is funny and preferable in this research
was whether or not a player had access to freeform gameplay into the game world. In order to
examine which game features impact players’ preference, the players were asked to say what they
liked about their favorite game. An initial list was composed of all comments provided by the
players. Thereafter all responses were coded into categories of similar comments. Once the data
were organized, we finally identified six (6) categories. Table 10 shows grouped categories of
comments that the players made about things they liked in the games. Of the reasons given for
liking a game, 36.4 percent had to do with the existence of freedom of movement ("I like it
because I could follow different paths™), 22.7 percent had to do with the absence of obstacles that
limit players’ freeform movement, 13.6 percent had to do with the ease of game ("It's easier than
the others™), 10.6 percent had to do with the existence of a time limit for the completion of the
mission, 15.2 percent had to do with the level of difficulty ("It's more difficult than the others™),
and the remaining 1.5 percent with the existence of obstacles.

Our last table seems to show a clear relation between game features and players’ preference.
This becomes much more apparent by visualizing this table as a clustered bar chart, shown below.

Table 10: Importance of game features in preference for each version

Feature Game version Total
gamel |  game2 | game3
Ease Count 2 3 4 9
percent of total 3,0% 4,5% 6,1% 13,6%
Freedom of movement Count 0 4 20 24
percent of total 0,0% 6,1% 30,3% 36,4%
Time limit Count 1 2 4 7
percent of total 1,5% 3,0% 6,1% 10,6%
Difficulty Count 5 4 1 10
percent of total 7,6% 6,1% 1,5% 15,2%
No obstacles Count 1 0 14 15
percent of total 1,5% 0,0% 21,2% 22,7%
Obstacles Count 0 1 0 1
percent of total 0,0% 1,5% 0,0% 1,5%

Game version

Mcame 1
WGame 2
OGame 3

0= T
Ease Fredomof  Time limit Difficulty Mo obstacles Obstacles
movement

Figure 4: Game features and preferable game version
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In order to examine whether there is a causal correlation between the variables of (a) game
features and (b) preferable game version, we conducted a Pearson Chi-square test (x2 = 31.965,
p=0.000).

Table 11: Pearson Chi-square test

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 31.965? 10 0.000
Likelihood Ratio 35.811 10 0.000
Fisher's Exact Test 31.385
Linear-by-Linear 0.290°¢ 1 0.590
Association
N of Valid Cases 66

This finding indicates that there is a statistically significant correlation between these two
variables and therefore, game features and preferable game version are related.

5. Discussion and future research

Based on findings of our previous studies, there were strong indications that one of the major
factors which make games enjoyable and motivating is the freedom of choice, which allows the
players to act, to create their own narrative experience and game story within a game.

Given that the games used in previous studies had different structural characteristics, it can
reasonably be argued that there are other game characteristics, apart from freedom of choice,
which might affect gaming experience and generate the statistical differences between the games,
such as the game story, the aesthetics of the game world, the winning or losing states, the reward
and score system, as well as the interaction mechanisms with the game world elements.

Therefore, in the context of this follow-up study, we decided to use three game versions that
are identical to each other except for the feature of freedom of choice (lower, average, higher
degree of freedom of choice). To be more exact, we chose to implement the notion of freedom of
choice with freeform gameplay and, to be even more exact, with freeform movement.

With this research design we attempted to neutralize all these factors that differentiate the
majority of games apart from freeform gameplay, in order to explore whether more and more
freeform gameplay is always better or, in other words, should the objective of serious game design
be to maximize freeform gameplay at all costs?

In light of the above, the findings of the present research study become more important
considering that the game with the highest level of freeform gameplay led to better gaming
experience when compared to games with average or lower level of freeform gameplay.
Furthermore, the research findings showed that increases in the level of children’s positive
experience are correlated with increases in the children’s willingness to play again the game.

As the findings of this study are in total agreement with the results reported by previous
studies [1, 40], we propose a new theory about the significant role of the concept of freeform
gameplay, which is a direct factor of freedom of choice, in what we call gaming experience. The
question that arises is why freedom of choice is so appealing? The data from this experiment do
not answer that question, but the analysis above suggests a number of possibilities.

The simplest answer to this question would be that children like freeform games more than
formally structured ones. However, this explanation is too simplistic to be reliable. Below we will
try to explain and interpret the children’s preferences, not just by theoretical speculation, but based
on our research findings, with a view to suggesting answers to this question:

(a) Firstly, the research showed that children liked the most and chose to play again freeform
game (G3), which had the higher level of freeform gameplay. It was no surprise to find that each
time the feature of freeform gameplay was limited, the game decreased slightly in appeal. We
speculate that this happened because children were feeling free to explore the game world, more
than in the semi-structured game (G2) and much more than in the structured game (G1).

(b) Secondly, the existence of freeform movement makes the freeform game (G3) more
interesting than the other two versions. In contrast, when the player’s choices are limited, this
affects the gaming experience, as the game becomes more boring. This finding is directly
correlated with Csikszentmihalyi’s Flow Theory. According to Csikszentmihalyi [41], to achieve a
flow state, a balance must be struck between the challenge of the task and the skill of the
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performer. Players can experience relaxation when their skill level is very high and the task
challenge is very low. Conversely, players can experience anxiety when their skill level is very
low and the task challenge is very high. Therefore, the most significant application of this finding
in practice is that the concept of freeform gameplay (and thus of freedom of choice) is extremely
important to create funny and motivating digital games on the condition that freeform gameplay is
carefully designed in order to be interesting and meaningful to the player. Otherwise, the game
would be less interesting and funny. Additionally, as we have mentioned [39] it should be
emphasized that there may be a limit, over which too much freeform gameplay may deprive them
of interesting constraints which, like challenges, play an integral role in the emergence of
engagement, whereas at the same time too less freeform gameplay may indeed deprive players of
interesting challenges. In this respect, the optimal level of freeform gameplay for a serious game
design may well not be neither the maximum nor the minimum one, but rather an intermediate
level that somehow balances a right mix of freedoms and limits so that engagement and fun are
maximized.

(c) Thirdly, the greater level of freeform gameplay makes the freeform game (G3) much
interesting to the players because this feature enriches players’ choice for movement. Players have
the choice to follow the direction they find most interesting or easier or even more useful and
beneficial for the development of the game. Some of these choices are personal and tied to the
player’s gaming style.

6. Concluding remarks

Beginning with the assumption that different versions of the same game, which differ only in the
extent of freeform gameplay, will lead to different gaming experience, the results of this study
interpret and explain the findings from previous studies in a simple practical level, which shows an
important implication: That if we have a digital game which we have created or are able to modify,
we can improve gaming experience by customizing the extent of freeform gameplay according to
actual players’ needs.. This can be a very important tool in the hands of:

(a) game designers (of entertainment and serious games alike) as well as

(b) teachers who use digital games for learning purposes within gamified learning processes
(which can themselves be improved along characteristics of freeform play).

It must be mentioned that the research conducted thus far has faced a number of limitations.
Firstly, the generalizability of the results must be carefully approached since the study was
conducted in a specific context (primary school) due to our research focus. Consequently,
additional work is needed to determine whether or not the results may be valid with other samples,
including other school contexts and age groups, as well as adults. Secondly, a self-report method
was used to measure players’ preferences, S0 some of the results might have common method
biases.

This effort is contextualized within a broader research plan for using digital games as learning
frameworks. Further research in this direction includes issues such as:

(a) formalizing a concept of game structure, and be able to evaluate its presence/absence in
different digital games; more specifically, the research aims at the formalization and, eventually, at
the quantitative assessment of a concept of game structure in freeform and formally structured
digital games, through representing the gameplay flow and states on diagrammatic formalisms
such as State Transition Diagrams, and trying to arrive at typologies that will allow to place
different digital games at various points on an axis between free creativity and rule-bound
complexity,

(b) formalizing a concept of player engagement in digital games and be able to evaluate the
engagement produced by different digital games for kindergarten and primary school players; in
this respect, and with a view to exploiting the knowledge already available in this area, the
research aims at being able to assess player engagement using a variety of available tools such as
observation and questionnaires and emerging approaches such as facial expression recognition or
biofeedback analysis,

(c) exploring the elements of game mechanics that digital games should have in order to
exhibit a game structure that leads to optimal player engagement; the research intends, on the long
term, to develop and validate a heuristic framework for designing optimally formally structured,
and thus more engaging, digital games,

(d) selecting and/or designing digital games for language learning for preschool and primary
school children that exhibit this optimal game structure; the research aims at arriving, on the long
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run, to formulate and evaluate guidelines for selecting and/or designing digital games for learning
which can exhibit an optimal structure and thus lead to an optimal engagement, and

(e) studying the learning outcomes of preschool and primary school children on language
learning while playing these digital games, with a view to exploring and maximizing the
effectiveness of freeform and formally structured digital games for language learning.

A common theme cross-cutting all these directions of further research work has to do with the
limits of freeform gameplay in digital games, as a factor for creating games that offer better
experience and higher engagement. The findings of this study provide evidence that serious games
should be customized, in terms of optimizing freeform gameplay, in order to fit players’ needs.
The exploration of an optimum level of freeform gameplay is one of the most interesting directions
of research that we would like to pursue.
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