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Abstract. Serious games have shown potential as learning material, but are not
very engaging. One reason why games are considered to be fun is their ability
to provide us with an interesting fantasy world to explore and play in, but this
seems at odds with the more serious nature of formal training. In this study, a
two by two (familiar versus unfamiliar visual setting and familiar versus unfa-
miliar story setting) single-blind experiment (N=60) was performed, testing the
effect of the familiarity of aesthetics on game experience and learning. Signifi-
cant effects of story condition on learning and game experience was found, with
a familiar story setting leading to better learning, but subdued game experience.
Other effects were not significant.

1 Introduction

Games are learning systems, and what makes a game fun is in part the pleasure de-
rived from learning new patterns and being able to apply this new knowledge in solv-
ing problems [1]. It is therefore unsurprising that games are now also applied to learn-
ing and instruction of more serious materials (i.e. ‘serious games’). After three dec-
ades of development and research, serious games have been found to be on average
efficacious and in most cases even more so than traditional instruction [2, 3]. Howev-
er, as [3] notes, much is still unknown on how serious games should be designed to be
efficacious learning tools, and evidence for serious games to be more engaging is
even wholly lacking.

2 Fantasy and familiarity

Games are fun, among others, because they provide a fantasy setting, and invoke
curiosity by showing virtual worlds that are alien or incongruous with everyday set-
tings [4]. This however can be at odds with the more grounded demands of serious
games, where it is the everyday setting or real world application that is regularly the
object of study. It is often argued that the better games mimic the real world, the
higher the transfer of learning [5]. Furthermore, learning is contingent on being able
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to link new information to existing prior knowledge in the long term memory [6] and
while encountering an alien environment may foster curiosity, it may consequently be
inefficient for learning, as the player is unable to integrate newly obtained game
knowledge with prior knowledge obtained in the real world. From this one could ar-
gue that it is cognitively sound to have games with familiar, real world settings,
though perhaps at the expense of engagement.

Conversely, the fantasy and curiosity that a game’s fantasy setting affords, is also
important for learning. It leads to more engagement with the learning material [4, 7],
as well as more cognitive effort [8]. In previous research on serious games design, it
was found that the inclusion of unexpected surprises in the narrative improved cogni-
tive effort and subsequently deep comprehension of the instructional material, though
not motivation [9]. Conversely, in other research the introduction of a curiosity induc-
ing intervention led to more engagement, but not learning [10]. However, neither was
focused on stimulating fantasy. Perhaps most critically, a game without fantasy is
“simply an abstract context—a simulation of reality” [11]. Play occurs when someone
steps into ‘the magic circle’, a place where disbelief is suspended and the player be-
comes immersed in an imaginary world [12]. Without some kind of fantasy that en-
gages a player’s imagination, play may not arise, and the serious game is less a game,
and more training.

According to Schell, every game rests on four pillars: aesthetics, mechanics, tech-
nology and narrative [13]. For this research we tried to answer the question whether
the aesthetics of a serious game should be familiar (i.e. corresponding with the real
world), or a fantasy setting, in order to optimally stimulate learning and engagement.
For this, we created four versions of an existing strategic decision-making (SDM)
game, a picture of which can be seen in Figure 1.

The game was designed to train experts to make decisions based on incomplete or
conflicting data and subsequently provide insight into their own decision-making
process [14]. In the game, the player was confronted with a scenario about an im-
portant person that went missing. As the head of a crisis team, the player is tasked to
make decisions based on advice that is provided by a number of experts in his or her
team. In a 2x2 design, both the visual aesthetics and the story setting were either fa-
miliar or fantasy. The mechanics, technology and plot were kept the same.
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Figure 1 — Strategic Decision-Making game. Image and game courtesy of T-Xchange



3 Method

3.1 Participants

The strategic decision-making game was designed for experts (in this case operational
analysts in a military setting). However, at the time of the experiment not enough
experts in the field with a similar level of prior knowledge could be found for a
large(r) scale study. Therefore, we opted for research with university students (55%
undergraduate, 45% graduate level). In total 60 participants, 33 males and 27 females
within the age range of 18 to 41 years old (M = 25.1, SD = 4.69) were recruited for
the study. The majority of participants, 63.3% (N = 38), played computer or/and video
games. The participants were randomly assigned to one of the four conditions. As a
reward for the participation, the participants received a coupon worth €5.00.

3.2 Materials

As the game was designed to train decision-making in dilemmas that did not have
clear right or wrong answers, the learning goals were rather diffuse. Consequently as
a measure for learning we used the Structural Knowledge Assessment (SKA) [15],
which elicits a participant’s knowledge structure about the game. This knowledge
structure can then be compared to that of an expert, which results in a similarity score.
For more explanation see [15], for the referent knowledge structure used to compare
participant’s knowledge structures against, see Figure 2.
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Figure 2 — Referent knowledge structure

In order to measure how involved the player was in the game, and to some extent
how much of a game they felt the instructional material was, we used the Game Expe-
rience Questionnaire (GEQ) [16]. Lastly, a small knowledge test with 5 three item
multiple choice questions was administered, that tested whether the participant re-
membered a few events in the game. This was mostly done as an extra check to de-
termine the validity of the SKA.



3.3 Design

The experiment was a 2x2 pretest posttest design, where the game’s visual aesthetic
was either familiar or fantasy, which was contrasted with the story being either con-
textualized in a familiar setting or a fantasy setting. See Figure 3.
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Figure 3 — Conditions of the game, top to bottom, left to right: familiar visual aesthetic, fantasy
visual aesthetic, familiar story setting, fantasy story setting

4 Results

4.1 Learning

One outlier with IQR > 1.5 was removed from the familiar story condition, leading to
valid N=59. A 2x2 full factorial ANCOVA with post-intervention SKA as dependent
variable, pre-intervention SKA as covariate and Story and Visual conditions as fixed
factors, shows a significant main effect of Story on learning, (F(1,54) = 5.25, p <
0.05, n,° = .089), with the familiar story setting leading to better learning than the



fantasy story (M = 0.097 versus M = 0.57 respectively). There was no significant
main effect of Visual condition (F(1,54) < 1) and no significant interaction effect
(F(1,54) < 1). If the outlier was not removed, the main effect of Story would have
shown a trend: (F(1,55) = 2.84, p=0.098, n,” = .049).

4.2  Game experience

A 2x2 MANOVA with the fourteen factors of the Game Experience Questionnaire
(see section 3.2) as dependent variables and the conditions Story and Visuals as fixed
factors, shows a significant main effect of Story on Game Experience Questionnaire
(Wilk’s 4 = 0.52, F(3,43) = 2.84, p < 0.005, multivariate n° = 0.48). Separate ANO-
VAs reveal that this is due to significant effects of condition on Negative Feelings
(F(1,56) = 6.67, p < 0.05), Positive Experience (F(1,56) = 8.18, p < 0.01), Tiredness
(F(1,56) = 9.10, p < 0.005) and Returning to Reality (F(1,56) = 5.28, p < 0.05). In all
cases, ratings were higher in the fantasy story condition than in the familiar story
condition. No significant main effect was found for the visual conditions, nor a signif-
icant interaction effect.

5 Discussion and future work

The results of the experiment indicate a catch 22 between learning and game experi-
ence in serious games, at least when it comes to the aesthetics of the game. Games
with a fantasy environment offer a stronger game experience, but this is achieved at
the cost of lower learning gains. If the learning goals of a serious game are the most
important aspect, a more familiar setting should be used, but at the cost of a subdued
game experience. This could give some explanation why serious games are effica-
cious though not very engaging [3]. Research on ways to circumvent this problem is
therefore paramount.

It is also possible that fantasy aesthetics have an interaction effect with game me-
chanics, where a higher engagement could lead to a stronger will to engage with the
game mechanics, i.e. gaming the system, but less to learning the information. This
relationship should be scrutinized.

There are a number of other limitations to the research, which should also be clari-
fied in future work. The learning in this game is very verbally focused, and less pro-
cedural. This could have an effect on the visual aesthetics conditions and pertaining
results, where learning (and knowledge assessment) in our experiment was mostly on
verbal knowledge, and subsequently the participants could have paid less attention to
the visuals, leading to non-significant effects in the visual condition.

Furthermore, it could be argued that the setting and difficult task in the game were
simply too alien for the players, that they needed some recognizable elements in order
to engage with the game. Research by Kintsch and Mandler among others has high-
lighted that topics that are completely new for the learner will not lead to more cogni-
tive interest [8]. This however seems at odds with the totally new fantasy offered by
games. Future research will need to determine whether and where there is a middle



ground of offering the right amount of fantasy, while tapping into the prior knowledge
of the learner.

Lastly, our experiment used novice participants. An expertise reversal effect is

very much possible, where novices still struggle to generate schemata and therefore
prefer familiar contexts to integrate new knowledge with prior knowledge, whereas
experts already have relevant schemata and could prefer fantasy settings that chal-
lenge them in applying these. Therefore, research with experts is still very much
needed.
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