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Abstract
The purpose of this project was to discover and investigate the emotional effects used in video
games, and their possible applications. Both the investigation and the conclusive results may
aid developers of educational, serious and simulator games in the evolution of their product.
Following a survey of video game players and their emotional experiences, as well as research
into existing papers on emotions and video games, four games were produced with an
educational focus. One game was designated as the control, and the other three were allocated
the emotions of fear, sadness and disgust. Twenty play-testers were then given the instruction
to play each game and answer a survey, with questions based around their emotional response,
their knowledge learnt from the experience, and their personal enjoyment. A conclusive result
was achieved, with a clear finding that emotions within video games may have a strong impact
on a player’s learning/memory ability. It was also found that players would generally greatly
enjoy video game-based learning experiences in school.
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Key Words
Union/Unioning:

A feature in Roblox Studio that allows the modification of primitive
shapes, including cutting one shape from another, and merging the
vertices of two shapes together.

Roblox Studio:

The IDE used in conjunction with the Roblox engine to develop games.

BodyVelocity:

A Roblox physics object that allows a constant velocity to be applied to
an object.

BodyGyro:

A Roblox physics object that allows a rotation to be applied to an object
with the addition of dampening.

1 - INTRODUCTION
1.1 - Background
Education is one of the most important aspects of the early stages of our lives. If it were not
for the lessons that we were taught in school, college, and university, we would lack many of
the skills necessary for daily life. Whether these skills are broad and generalised, or specific
and specialised, they were all once taught to us.
However, in classrooms across the world, teaching has not changed significantly to keep up
with technology and modern developments. The methods of teaching have stayed largely
intact for the past few generations, with a typical teacher-classroom environment being
standardised. Recent statistics from the past five years of GCSE results (since 2011) have
generally seen a stagnation, or even a decline of higher grades being achieved, compared to
previous years, where an increase is commonly seen (Stubbs, 2015). This could indicate that
these existing learning environments require improvement in these modern times.

1.2 - Theory
One improvement could come in the form of video games. Now becoming an integral part of
our modern society, video games are played by a wide variety of people. Many educational
video games already exist. Whether they are in the form of a puzzle game, simulator, or
serious game, they are already being utilised in schools and learning environments. It has
been found that such games generally motivate students and keep them on-track with the
topic at hand (Ciampa, 2013). An increase in motivation amongst students can only be a good
thing, and may be the key to increasing grades.
Educational video games however, are generally not the most popular of all the genres
(Figure 2-1 on page 5). Students and children tend to prefer more active, more action-oriented
and explicitly non-educational games. This is probably due to the general lack of ordinary
gameplay features, mechanics and elements that make popular video games what they are.

1.3 - Plan
Taking this into account, it was decided that more could be done to integrate educational
video games with the elements of more popular games of other genres. To do this, the theory
was proposed that not only do popular video games integrate interesting gameplay mechanics
and features, but in doing so they also invoke emotions within the player, making the
experience more memorable. This memorability could positively impact learning performance
when applied to educational games, amongst more standardised mechanics, due to the
intrinsic memory making when learning new information.
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The research, analysis, development and conclusion presented in this report document and
demonstrate the steps taken to investigate whether the emotional effects of video games can
be applied to create more immersive, enjoyable, and more effective educational games. This
report also aims to demonstrate the vast possibilities of educational games as a widely
adopted and entertaining genre.
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2 - LITERATURE REVIEW
2.1 - Introduction
Previous studies into the field of emotions in video games have investigated the effects of
violence in relation to children/young people and their reflective behaviour of playing such
games. Overall these studies have been inconclusive when considering whether violent video
games affect the behaviour of, or negatively influence children and young people
(Greitemeyer, 2014), (DeLisi et al, 2012). Other than this, the emotional effects of video
games have not been well documented/researched, leaving little existing information for their
applications and educational benefits. Existing research has found that after playing violent
video games, players can have higher levels of perceived sadness, as well as increased
anxiety (Ivarsson et al, 2013).
However, there is a significant amount of research for using video games in general to teach
subjects, notably in the educational games market, as well as for training simulations and
serious games (Kaľavský et al, 2014), (Wouters et al, 2013). Existing research shows that
games can be used to vastly improve attention span when teaching certain subjects. The
Entertainment Software Association (ESAc, 2016) found that 70% of respondents to a national
survey of American teachers believed educational video games increased students’ motivation
and engagement levels (ESAa, 2015). Such games are shown to be more entertaining, and
often more effective at teaching than standard procedures. Put simply, in regards to young
people and video games over standard teaching methods, “if given the choice between lecture
and a challenging, deep and frustrating game for an hour, they might choose the game as an
alternative because it’s the lesser of two evils” (Oblinger, 2004, p.6).

2.2 - Existing Products/Solutions
Technology is constantly evolving, with a revolution in the potential realism of gaming over the
past twenty years allowing us to produce complex and authentic environments. Training
simulations and modern serious games have come into existence almost exclusively due to
this fact, and are currently being used for training nurses, pilots, soldiers and bespoke vehicle
operators, among others. Educational games also come in less distinct forms with uses in
both schooling and widely available educational entertainment (Rui Nouchi et al, 2013).
The primary differences between the two types of educational games (bespoke and
generalised) are that bespoke games primarily focus around simulations of real life
encounters/environments, whereas generalised games focus on teaching numerical and
logical information without context. For example, America’s Army 3 (United States
Army, 2009) places players in the context of a battlefield environment, providing them with
items and aspects that would probably be found in a real battlefield. In contrast, games such
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as Big Brain Academy: Wii Degree (Nintendo, 2007) test and train the player without any
context, using an assortment of logical and mathematical exercises.
The answer to the question of which method of teaching is outright better than the other is so
far unknown. Each method offers its own advantages, with contextual learning providing
authentic environments/working conditions/activities for a specific job role and non-contextual
learning introducing specific facts/information as explicitly and as clearly as possible.
Many people believe that contextual information is the more effective of the two types of
learning. (Oblinger, 2004, p.8) states that “Role playing is a highly effective mechanism for
helping learners understand the interplay of personalities and situations.” and (Gee, 2005, p.2)
states that after decades of research, students have been found to pass tests effectively when
taught non-contextually, but are often unable to apply their knowledge to real world problems
related to their subject of study. Although educational games are already used in standard
learning environments, they tend to pertain to non-contextual activities, such as the passing of
knowledge and factual exams rather than real-world applications. This may outline a
significant missed opportunity for places of education, reducing the possible applications of a
person’s knowledge. (Gee, 2005, p.3) also states that “School too often allows much less
space for risk, exploration, and failure.” when commenting on a learner’s ability to explore a
given subject area in a learning environment.
From a young age, people desire the ability to explore and realise the world from their own
perspectives. Explorative, contextual video games could well be the key to ensuring that these
valuable needs are met whilst teaching key values and information to young people and
students. (Bogost, 2008) believes that “Play and learning have been segregated from one
another in contemporary schooling, further cementing their perceived disparity”.

2.3 - Attitudes and Educational Video Games
It has been commonly observed that the motivation to learn does not exist for all people,
depending on a variety of factors and circumstances. Many students/young people are not
enthusiastic at the idea of educational activities due to the “educational” connotation that
comes with them, and because such activities will not be entertaining enough for their
personal requirements. This negative attitude also applies to video games, with a strong
perceived segregation between standard video games and educational video games in terms
of entertainment value.
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Figure 2-1 – Video Game Sales Influences in the US - A chart showing the primary considerations of
video game consumers in the United States when making a purchase. Data from (ESAb, 2015).

Educational video games tend to be non-favourable out of the vast majority of all video
games. Figure 2-1 further illustrates the lack of importance of educational value.
In order to overcome this attitude, contextual gameplay elements involving real-world
situations could be introduced as standard components of common educational games,
providing players with perhaps a more engaging and more educationally-useful environment
to learn in. Educational games need not feel like educational games, but rather expansive
standard games that stand well on their own, without educational influences and elements.
Some popular examples of such video games include Civilization V (2K Games, 2010), with its
factual gameplay based on real life civilisations, people, inventions, technologies and
locations; Kerbal Space Program (Squad, 2015), with its physics-based gameplay that
simulates aerodynamics, rocket science and extra-terrestrial travel dynamics, as well as
Plague Inc. (Ndemic Creations, 2012), with its highly detailed pathogen distribution and
evolution simulations.
These games overcome the attitude presented towards educational games by avoiding the
term outright, instead focusing on what makes a game both engaging and interesting, whilst
implementing educational elements non-intrusively and intuitively.
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2.4 - Emotional Influence on Learning
The quantity of research tying emotional factors into learning in video games is essentially
non-existent, with the majority of all emotional-based video game research being based upon
violence in video games. Thus, the possible benefits of introducing emotional effects into
contextual educational video games have not been identified. Previously it has been noted
that “It is becoming clear that learning is a profoundly reflexive and emotional construct”
(Christie et al., 2008). Arguments have been made that the best kinds of learning can be
made through “play”, which not only encompasses knowledge and information, but also
emotional aspects. For example, when training for a job as a sales assistant in a shop,
repetitive trials in handling customers would result in both a better experience for the customer
and what they require, and a less emotional experience when handling troubling/rude
customers for the employee. Another more obvious example could relate to the handling of
emotions in regards to a fallen comrade in a battlefield environment. A game series that
handles emotional feelings well through a convincing plot is the Mass Effect series
(Electronic Arts, 2007), which can make the player feel guilty about their actions and sad upon
the death of a character.
This emotional aspect to educational contextual video games in terms of benefits could
become an extremely useful method of teaching about certain situations and environments.
As human beings with feelings, we tend to tie emotions in with certain situations, thus making
them more memorable in the process. If this process can be replicated with educational video
games, the benefits could be incredibly useful for the next generation of educational game
developments. In a way, this method of teaching involving emotions could be denoted as
“emotional conditioning”, similar in form to the revolutionary discovery of Classical/Pavlovian
conditioning with Ivan Pavlov’s Dog (Sincero, 2016), whereby a subject is given a common
stimulus/stimuli each time a specific situation occurs, causing the subject to mentally correlate
and tie the two together.

2.5 - Conclusion
Research in the specific area of emotional effects in educational video games does not exist,
thus leaving a gap in the market for such research. Beneficiaries of this study could include
game developers, whereby the usefulness of emotional effects in educational video games
could be applied to educational game development. Other beneficiaries could be teachers,
schools and places of education, who could greatly benefit from the increased
quality/capabilities/usefulness of educational games. This research may also be useful in
showing the benefits of contextual educational video games, as an addition to the current
standard educational games. This could potentially improve the capabilities of such games
and increase the number of games being used in places of education.
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3 - BACKGROUND RESEARCH
3.1 - Primary Research
In order to help decide upon the focusing elements of gameplay, as well as how video games
affected players emotionally, primary research was undertaken into the experiences of
existing video game players. This demographic was chosen as such respondents would have
more experience to mention when questioned, compared to non-game-players.
This research was conducted with a basic survey of 10 respondents from the Steam
(Valve, 2003) online gaming platform. Each respondent was questioned about whether they
have experienced a sad emotional response, a fearful emotional response, a disgusted
emotional response and a helpless/powerless emotional response, as well as the specific
details/instances of each experience (Appendix A).

3.1.1 - Responses
This research concluded that the majority of respondents (90%) had experienced a sad
emotional response during gameplay. The specifics of these responses focused around the
loss of a key character in the plot of the game’s story, such as the death of Ezio, Roland and
Soap from Assassins Creed: Revelations (Ubisoft, 2011), Borderlands 2 (2K Games, 2012)
and Call of Duty: Modern Warfare 3 (Activision, 2011) respectively. Other examples were
given based around the deaths of civilians or other helpless characters (Appendix A).
The research also concluded that the majority of respondents (90%) had experienced a fearful
emotional response during gameplay. The specifics of these responses focused around jumpscares, the fear of death, tension and deception among characters. Examples of games
mentioned that applied these effects included Amnesia: The Dark Descent (Frictional
Games, 2010), Dead Space (Electronic Arts, 2008), Dark Souls (Namco Bandai
Games, 2011) and Ib (Kouri, 2012) (Appendix A).
It was also found that some of the respondents (50%) had experienced a disgusted emotional
response to a game. The specifics of these responses focused around a character defecating
in Grand Theft Auto: V (Rockstar Games, 2013), a betrayal of a character in StarCraft
(Blizzard Entertainment, 1998) and the killing of allies in Metal Gear Solid: V (Konami Digital
Entertainment, 2015) (Appendix A).
It was concluded that the majority of respondents (70%) had experienced a
helpless/powerless emotional response in a game. The significance of these responses
included the un-stoppable death of a character in Call of Duty: Modern Warfare 3
(Activision, 2011), the realisation that the player had been acting as a slave to the main villain
for the entire game in Bioshock (2K Games, 2007) and the general gameplay of horror games
such as Five Nights at Freddy’s (Scott Cawthon, 2014) (Appendix A).

7

The respondents were also asked what their most memorable emotional experience in a video
game was overall. Responses mentioned examples such as the game making the player feel
terrible by making them sorry that they could not interact with them again (Ib (Kouri, 2012))
and previously given sad examples (Appendix A).

3.1.2 - Conclusions
From this initial primary research, it can be concluded that the majority of the sample of
players have experienced a sad, fearful and helpless/powerless emotional response. The
most impactful emotional responses appeared to be sadness-based. This could be due to the
generally shared emotion of sympathy amongst humans, whereas other emotional responses
may vary in significance.
The emotional responses surrounding fear appear to conform to the fear of death shared
between almost all humans. This highlights that emotions that may affect us because of
physical threats can transcend the gap between video games and reality. This probably
relates to the significance of the “fight or flight” response when a person feels threatened.
The emotional responses pertaining to disgust seem to mainly revolve around crude/dirty
events. Such responses may not be inherent to people when they are conveyed through a
video game due to the lack of “real” stimuli. Although a fearful emotional response can come
from a surprise event, such as a jump-scare, the response may not be as strong for disgust
due to a greater importance of self-preservation over cleanliness for humans.
The emotional responses relating to helplessness/powerlessness focus around a level of
sympathy for other characters, similar to the sadness response. Due to this, it would be
reasonable to assume that the three responses can be closely linked.

3.2 - Secondary Research
In order to consider the implications of such an investigation, and whether articulated, feasible
results were likely to be found, secondary research was made into existing papers. The
papers in question were focused around the emotional impact of media on viewers. Such
papers mention the embodiment of points and morals being constructed by linking actions and
consequences, in the instance of storytelling within games (Wolf, 2008). This demonstrates a
possible method of player manipulation through the use of invoking emotions; the player
memorises information when presented with a moral dilemma.
Another given example describes the use of emotional effects presented by non-interactive
media, such as movies and television, and how the same reaction can be invoked in a video
game player (Zagalo et al, 2005). This may demonstrate some of the similarities between
types of media, and how the methods of one may be used in another to invoke emotion.
In regards to immersive gameplay, another paper discussed the idea of mood-dependent
memory, whereby a person will tend to memorise information more successfully when the
subject matter at hand enforces an emotional construct that matches their current mood
8

(Berry, 1996). This could indicate that enforcing a specific environment, with a certain mood
could aid learning ability when learning a topic that invokes a similar emotional mood. A
possible example could be an environment that is disgusting being presented to the player
whilst they learn about a topic regarded as disgusting.
In order to ensure an efficient and effective investigation, research was made into existing
techniques and methodologies for testing emotional effects. It was discovered that the
PANAS/I-PANAS-SF/PANAS-X affect measure (Watson et al, 1995) was most suitable for the
project. This method revolves around presenting the respondent with a Likert scale for each
emotion required, and requiring a rating (e.g. from 1-5, from “not at all” to “very much”) on
each (Figure 3-1). This method would provide responses that reflect the emotions of the
respondents from their own perspective, and would allow accurate conclusions to be drawn
pertaining to how the game made them feel.

Figure 3-1 – Likert Scale - A Likert Scale example

3.3 - Conclusion
From this background research a successful and informative project could be developed. The
data found from the primary research was used to inform the design and development of the
product for testing. It allowed effective means of emotional infliction to be found and utilised
where appropriate. This research also identified existing theories surrounding emotions and
video games, showing that there were still other areas to investigate where little information
exists, such as in this proposed field. It also identified that there is a possible link between
learning ability and emotions, supporting the possibility of the project finding conclusive
results.
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4 - REQUIREMENTS
In order to find the most conclusive results, with the lowest degree of irregularities, it was
decided that the project would be developed as a short series of games, with each game
testing a different emotion. Each game would later be tested by a number of play-testers to
discover the achieved results. Each game was planned to incorporate an educational element,
focused around a specific topic, and teach factual information, whilst emotional stimuli were
applied.
Due to the time constraints of this project, the number of games produced had to be limited to
a small number, utilising the most traceable emotional effects. It was thus decided that the
emotions to be investigated would be fear, sadness and disgust. A control game would also
be developed without any emotional stimuli, to make comparisons against. It was also decided
that to reduce the likelihood of unforeseen development problems, whilst allowing the
production of a functional and immersive gaming experience, the games would be developed
using the Roblox (Roblox Corporation, 2006) game engine/platform, due to its short
production-to-release time (the games developed in this project are compatible with Roblox
Studio (Roblox Corporation, 2006) version 0.243.0.74022 and above). Other engines were
considered, such as Unity 5 (Unity Technologies, 2015) and Unreal Engine 4 (Epic
Games, 2012) however these engines would have severely lengthened the development
process to a point where success of the project would be questionable.
The leading advantage to choosing the Roblox (Roblox Corporation, 2006) game
engine/platform was that original 3D modelling and environmental features could be rapidly
developed compared to standard 3D modelling which would require many more hours of
creating meshes, UV mapping and texturing. The IDE for Roblox (Roblox Corporation, 2006)
allows models to be produced using existing primitive shapes such as cuboids, spheres and
wedges as well as “unioning” (conjoining/cutting of shapes). It also allows basic materials to
be applied instantaneously, dramatically reducing development time. The engine also features
a robust and customisable lighting system as well as Lua (Lerusalimschy et al, 1993) scripting,
particle effects and terrain among other features. Comparable features, such as the lighting
within Unity 5, were found to be locked down in the free version of the software, which would
be a detriment to the possible immersion.
To produce art and sound assets, which included textures and audio effects within the games
it was decided that GIMP 2.8 (The Gimp Development Team, 2012) would be used for
art/texturing whilst Audacity (The Audacity Team, 2000) would be used for audio production.
These pieces of software were chosen due to both their ease-of-use and high level of
functionality. In addition to Audacity itself, a microphone was used in conjunction.
The end products of this project were planned to be the four games developed, as examples
of games that do or do not successfully utilise emotional effects for educational benefit. These
games were planned to inform and advise game developers about the potential applications of
this theory, regardless of its success.
10

5 - DESIGN
5.1 - Fear Game
The initial design produced was for the fear emotion game, as the gameplay elements were
simple to theorize. The main mechanics of the game were plotted first so that the focus would
be more on producing a piece of entertainment than something explicitly educational (which
could cause the game to become less entertaining). When considering the main mechanics of
the game, a number of existing games were taken as inspiration. It was realised that the
majority of successful games rely upon the idea of being chased/hunted by some kind of
overwhelming force, causing the player to feel helpless in their actions against something that
they cannot prevent from killing them. Examples of such games include Amnesia: The Dark
Descent (Frictional Games, 2010), Outlast (Red Barrels, 2013) and Five Nights at Freddy’s
(Scott Cawthon, 2014). It should be noted that some of these games were also mentioned as
part of the primary background research. These games rely upon the building up of tension in
the player by utilising the surroundings and environment as well as sound effects to create an
overall “eerie” experience. They make the player feel like something isn’t quite right, and with
the given environments in these games, there is a feeling of no escape. For example, in Five
Nights at Freddy’s (Scott Cawthon, 2014), the player is trapped within a small office, unable to
move from their seat.
From this investigation, the fear game was designed to have an un-killable monster with a
surrounding environment that the player could not escape. The environment had to be
mysterious and un-nerving, and thus a series of locations/settings were considered for the
theme, with the decision being made to produce a pyramid setting, based on the Great
Pyramid of Giza. When background investigation was made into this pyramid, it was found
that hidden tunnels have been theorised to exist within its depths (International Business
Times UK, 2015), which potentially added a small amount of extra authenticity to the design.
The plan was designed to include a series of underground tunnels and chambers that the
player (themed as an archaeologist) would accidentally discover by triggering an ancient
hidden entrance.
Whilst this theme was being considered, the educational aspect was also theorised alongside
the objective of the player when inside. It was realised that the game could focus around
teaching hieroglyphics to players, a relatively obscure, but easily testable subject. To progress
through the tunnels and chambers (and try and escape the pyramid), the player would have to
open ancient large doors that revolved around a “secret code” engraved on rotating pillars
(Figure 5-1) utilising hieroglyphics. The answers to the “secret code” would be set up on the
walls of the room before each door, with the order of the hieroglyphics shown by a tally on the
correct ones (Figure 5-2).
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Figure 5-1 – Door with Pillars - An early sketch of the design concept.

Figure 5-2 – Hieroglyphics on wall example - Concept for wall with hieroglyphics and tally marks.

To ensure that the player had a chance to learn these hieroglyphics there would be two
“tutorial” sections to set them up for the monster ahead, which would hunt them as they try to
pass one final door. The UI elements of the game were also designed to show the player the
English meaning/meanings of each hieroglyphic upon looking at them.
The monster was designed to be based upon an ancient Egyptian god, so as to not break the
immersion of the theme. It was designed around Anubis, a man-god with the head of a dog,
but then deformed and exaggerated to produce a demon-like monster with a frightening face.
The monster was designed to activate upon the player entering the large final room. At this
point it would then pursue the player using a node-based A* path-finding algorithm
(Hart et al, 1968) and initiate a jump-scare upon reaching them. It was designed to utilise
small visual signals as well as sound effects to build up tension in the player. The environment
was carefully designed to be dark and obscure unless the player spent time turning on
12

wooden torches around each room, or pointing their flashlight. The monster was designed to
integrate with the light sources (the torches) so that its movement would slow upon nearing an
active light source. The monster was also designed to occasionally give away its exact
position by “blowing out” the torches surrounding it, and by emitting a sound/visual effect.

5.2 - Control Game
The next stage of the design process focused on the control game. This process took the
least time of all the games due to the lack of complexity required. A theorised method for
engaging the player whilst informing them was the primary consideration, with no regard for
emotional impact. A museum environment was decided to be the most straight-forward
approach to a control game. The level was laid out as a basic building that contained vehicles
and plaques of information for each. Each plaque was designed to highlight the key points of
interest, as well as a short description of each vehicle that the player would be required to try
and memorise.
To reduce the sheer complexity of memorising a potentially huge amount of information about
many vehicles, it was decided that the museum would not be completely full, so as to not
overwhelm the player with information. The visual aspect of viewing each car model was
considered to help attribute an image with each piece of information/plaque, as to aid with the
players learning. The types of cars, as well as the information that would be tested were also
chosen to be slightly obscure by being un-common (i.e. not all supercars).

5.3 - Sadness Game
The sadness game was designed to focus around a narrative experience. This was decided
as the time constraints of play-testing would not allow players to become attached and
connected with a well-developed in-game character. Instead, the game was designed to tell
the player a sad story supposedly written by the playable character that describes his final
days including the loss of his family. The game was designed to focus almost entirely on the
audio of the story spoken aloud. The environment/atmosphere was designed to be kept
minimalistic as to not distract the player, and add to the feeling of loneliness which was hoped
to have contributed to their emotional response.
The educational aspect of the game was decided to be the story itself, moving away from the
purely factual information of the other existing games. This was regarded as a non-issue due
to the obscurity of tested information. The player was to be tested on key information
mentioned within the story (e.g. “what year is the story set in?”).
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5.4 - Disgust Game
The disgust game was designed to focus around the information found in the background
research, that crude and dirty elements to a game can have a significant impact. Although it
was considered that the disgust game may not be so influential with every play-tester, the
background research clearly showed that most people could feel disgusted from a video
game.
Initial ideas surrounded a variety of crude/dirty themes, such as gore and rubbish/dirt. It was
decided that the eventual design focus would be around sewage, due to the easy-to-use
physics engine that Roblox (Roblox Corporation, 2006) included. This was also decided due
to the difficulty of producing realistic looking human/animal bodies within Roblox (Roblox
Corporation, 2006), because of the way models have to be produced, 3D models cannot be
imported. The idea of a sewage system was realised to be relatively simple, but effective to
implement, with basic objects such as faecal matter and urine able to be constructed with
basic elongated spheres as well as particle effects.
The educational implications of a sewage system were also far easier to comprehend due to
the scientific nature of a sewage system, compared to mere guts and gore. Overall the theme
was more fitting to the educational elements. The level was designed to be completely
integrated with the educational factor. Information was to be provided to the player
contextually by showing them a functioning part of the sewage system as it is described and
elaborated upon. The system was designed to authentically move sewage from one end to the
other, keeping the immersive element. The depictions of the pieces of sewage were designed
to be as visual as possible, to give the greatest emotional response.
Due to time constraints, as well as the overwhelming amount of possible information that the
player could learn, the facility/system was cut down to only include the first few sections of
sewage treatment. This also allowed a greater level of focus to be applied to the individual
elements of the game, making the level more graphic.
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6 - IMPLEMENTATION
6.1 - Fear Game
The initial stage of development focused around the pyramid layout and structure, with the
basic shell/exterior of the pyramid being constructed first. The exterior was built up using large
stones in a brick-laid pattern similar to the real Great Pyramid of Giza. Although this technique
was relatively time-consuming due to the sheer number of individual bricks required, it was
believed to be necessary at the time, as the introduction to the game was undecided; whether
the entire pyramid would be shown or not for context. The pyramid was built roughly to scale
with the real pyramid, with one stud (Roblox (Roblox Corporation, 2006) length measurement)
equating to one foot in the real world. Figure 6-1 shows the construction of the pyramid
exterior.

Figure 6-1 – Pyramid Construction - Screenshot Showing the Construction the Exterior of the Pyramid.

As the exterior structure of the pyramid was developed, the interior structure was also fitted
into place based on that of the real pyramid. This can be seen in Figure 6-1 with the entrance
carved between the stone bricks.
After the entrance tunnel was created, development began on the main section of the game,
the hidden tunnel/chamber layout. This started with the first room, where the player would fall
into and begin their journey. The visuals of this room were designed to emphasise that the
player was trapped and alone, with a pile of rubble on the assumed entrance, and a large
ancient door on the other. This is also where the main learning mechanic was introduced, with
hieroglyphics on the walls and the rotating pillars of the door (Figure 6-2).
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Figure 6-2 – Door Hieroglyphics - A screenshot showing the first hieroglyphic door with
placeholder/default textures.

The code for the doors was developed, with the original plan to use a random selection of
hieroglyphics every time the game was played. This was later changed however, due to the
difficulty of testing players about an unknown value with pre-written surveys. The doors were
changed to be random, but only different between each door instead of between different
play-tests. Each door contained code that accessed a database of hieroglyphics and chose
them at random to populate the pillars on the door itself, as well as the answers around each
room. Code was also written to animate the pillars as well as the door, so that upon pressing
the “E” key when facing a pillar, the player would be able to rotate said pillar to change the
combination. The “E” key could also be used to activate the door opening with a button to the
right, as well as to activate torches in each room. Upon rotating the pillars to the correct
combination, the button would allow the door to be opened. A full depiction of the door system
can be found in Figure 6-3 and Figure 6-4.

Figure 6-3 – Hieroglyphic Wall Example - A screenshot showing a randomly placed hieroglyphic that is
the correct value for the first pillar on the door (denoted by the tally marking to the left). This also
demonstrates both the translation/educational UI as well as the help UI.
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Figure 6-4 – Hieroglyphic Door Example - A screenshot showing the correct answer for the first pillar
(answer based on Figure 6-3) as well as interaction.

After UI features and a few sound effects were implemented to add the educational value as
well as to increase the immersion, a second larger room was produced. This gave the player
one more opportunity to practice the method of opening the doors, as well as to teach them
some more hieroglyphics. This room also prepared them for the monster room ahead.
The monster room was designed as a tall catacomb-like structure with large pillars and four
smaller rooms constructed in the corners. This was designed to obscure the player’s vision of
the entire space and to make them feel more claustrophobic, adding to the fear factor. As the
player enters the room and walks down the steps (after completing the previous room’s door)
the monster activates and they must complete one final door on the opposing side of the room
without being killed (whilst they are hunted). The door that the player entered through slams
shut, leaving them trapped with no option but to continue onward.
At this stage the monster was constructed to look visually repulsive and frightening, with large
jagged teeth and bright glowing red eyes. Figure 6-5 shows a screenshot of the monster
design/construction. The monster was also constructed to be twice the height of the player so
that upon attacking them, they feel overwhelmed.
The final parts of the development process were to script the monster and add polish/sound
effects/visual effects. The monster was scripted to use an A* path-finding algorithm
(Hart et al, 1968) based around a series of carefully placed nodes in the room Figure 6-6. The
physical model of the monster itself would not exist until it attacks and kills the player. Instead,
the monster would exist only in code, with its current node position stored, as well as its
calculated movement path among other properties. This code was based around a loop that
re-calculates its path to the player and has a possibility of moving by one node every random
number of seconds (dependent on the difficulty value). Upon coming in close proximity to the
player, the monster will either attack the player or pause, based on another random number
generation, sometimes giving them a chance to flee. A loud piano sound effect is also played
at this point to notify the player that they are in danger. The monster also plays a loud thud
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sound for each node that it moves, giving the player an indication of how fast it is moving, as
well as building up tension.
The monster code also interacts with the wooden torches placed around the room, whereby if
a torch along the route to the player is turned on it will have a lower chance of moving towards
them when next to said torch. However, the monster can also “blow out” the torches
surrounding it based on another random number generation, which allows it to continue at full
speed.

Figure 6-5 – Anubis Monster - A screenshot of the monster design/construction.

Figure 6-6 – Monster Movement Nodes - A screenshot showing placement of the nodes used by the
path-finding algorithm.
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Upon the player dying/being attacked, the monster reveals itself at its current node, and
moves quickly towards the player with its arms outstretched. The player’s control is taken
away from them, as the camera rotates to face the monster. A loud screeching sound effect is
also played as the camera shakes violently, creating an effective jump-scare. The screen then
fades to black and the game ends.
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6.2 - Control Game
After the construction of the fear game, work began on developing the control game. This
started again with the underlying structure of the game level. The main structure was
constructed to be a modern and artistically-designed museum, with an irregular shape for a
piece of architecture Figure 6-7.

Figure 6-7 – Museum Exterior - A screenshot showing design of the main structure.

The interior was constructed based around a large warehouse layout, with a wide open space
allowing everything to be seen at once from a distance. Initially the lighting setup was created,
as shown in Figure 6-8.

Figure 6-8 – Museum Roof Interior and Roof Structure - A screenshot showing design of trusses
holding up the lighting fixtures.

Pillars were added inside the museum to make the layout more realistic structurally. Outside,
a car park, paths, road and welcome sign were added to make the environment feel more
authentic (instead of a mere building in the middle of nowhere). Pedestrian entrance features
were then added inside, including a ticket booth and railings. The floor layout was also added
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to, to accommodate for the vehicles and gameplay elements that would be added, as shown
in Figure 6-9.

Figure 6-9 – Museum Interior - A screenshot showing pillars, car parking and pedestrian entrance.

At this stage, the main gameplay features were added. This included cars on rotating
pedestals as well as plaques with information next to each. Figure 6-10 shows the completed
museum with vehicles, pedestals and plaques of information. These plaques contained key
information for testing the player on. The player would be presented with both text information,
as well as the visuals of the vehicle in front of them, hopefully causing them to correlate the
two together in memory. The player would walk around the map in first-person. This type of
layout/design for the educational element was chosen due to the lack of emotional stimuli,
giving the player a purely informational experience whilst still attempting to immerse them.

Figure 6-10 – Museum Completed - A screenshot showing added vehicles and information plaques.
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6.3 - Sadness Game
The sadness game began development with the underlying layout. Due to the design of the
level being based around an island, it was decided that the Roblox (Roblox Corporation, 2006)
Studio terrain tools would be most suited for this type of construction. The level started with a
generated plain ocean, at which point the floor was raised using the grow tool to produce a
small island in the centre (Figure 6-11).

Figure 6-11 – Island Construction - A screenshot showing the terrain grow tool being used to raise the
floor of the ocean to produce an island.

Boundaries were added to the island so that the player could not walk into the ocean
(constrained to the island). This was achieved by placing invisible walls around the edge.
Figure 6-12 shows the invisible walls being placed (highlighted green)

Figure 6-12 – Invisible Walls - A screenshot showing the invisible walls being added – these constrain
the user’s movement to the island.

Decoration was added to the island to make it more realistic. A single palm tree was
constructed, and meshes of plants (pre-existing) were added surrounding it. A damaged
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wooden board was also added lying in the sand (to imply that the ship-wrecked player was
indeed ship-wrecked) (Figure 6-13).

Figure 6-13 – Completed Island - A screenshot showing the showing the completed island with all
environment elements (tree, plants, wreckage).

The island was constructed to be mainly barren, to try and highlight the despair of the game’s
character as he realises he is alone and lost in the middle of nowhere, and to project these
feelings onto the player. The lack of objects for the player to focus on also ensures they do not
become distracted from exploration whilst being presented the audio of the story.
The next step was to develop the underlying gameplay code. Initially this begun with
implementing the audio elements, as they were the primary feature of the game. This involved
adding a looped ocean sound which would boost immersion as well as help keep the player
calm and focused. The next step was to record the story audio which had been written as a
diary/log book entry. The story itself focused around the writer of the logbook (Samuel
Benedict) and his journey to the American colonies in 1634 (Appendix B). He wrote about the
moment he was ship-wrecked due to a storm, not knowing if his family had survived.
Descriptive language was used to focus around the family so that the player would regard
them as precious and innocent. The story itself integrates with the game later, whereby upon
the audio ending, the shoe of the writer’s son washes up on the shore, highlighting his family’s
fate. The story was written to include a significant number of informational points that could be
tested (such as the son’s age, the writer’s surname, the year etc.).
The rest of the development process focused around adding polish to the game, including a
small menu/intro cutscene, as well as an outro cutscene whereby the camera pans towards
the shoe of the writer’s son and reveals the shoe owner’s identity before fading to black
(Figure 6-14).
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Figure 6-14 – Cutscenes - Screenshots showing the intro and outro cutscenes.

6.4 - Disgust Game
The development of the disgust game began with the underlying layout. This involved the
construction of the sewage system tunnels and passageways that would eventually lead onto
the treatment plant. It was decided that the water within these tunnels would utilise the Roblox
(Roblox Corporation, 2006) Studio terrain system again, as this produces the most realistic
looking water with real-time refractions and reflections. Originally the plan was to start the
game in a bathroom environment to try and better introduce the environment that the game
takes place in. It was decided however that this would cause humour, as well as take up
valuable time for an area that does not contribute a great deal. The game instead begins with
the player falling from a drain into the tunnel below (Figure 6-15).

Figure 6-15 – Drain Entrance - Screenshot showing the entrance drain to the sewage system
(highlighted with the red box).

The next step was to produce the necessary sewage objects. This included faecal matter,
urine, nappies and others. The pieces of sewage were constructed using meshes and
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“unioning” for solid objects, as well as particle effects for liquids. Each piece of sewage was
given a “BodyGyro” game object and a “BodyVelocity” game object so that their physical
movement could be controlled in the way of rotation and velocity respectively.
In order to produce a realistic representation of a sewage system, the sewage objects were
made to react authentically as part of a water flow. This was done by manipulating the physics
objects (“BodyGyro” and “BodyVelocity”) inside each sewage object upon reaching certain
sections of the system (such as corners). The system was also designed to realistically
function with aspects such as blocking large objects and having solids sink downwards whilst
liquids float above. The physical properties of the Roblox (Roblox Corporation, 2006) terrain
system also aided this.
In order to produce the correct emotional response in the player, the sewage objects were
designed to be fairly graphic in their representation. The educational element of the game
came from the hints and text information explaining each part of the facility, as well as each
sewage object. The player is able to follow sewage objects throughout the sewage system, as
well as view specific sections of the treatment facility (Figure 6-16).

Figure 6-16 – System Example - Screenshots showing examples of the information presented with
sewage objects and treatment facility areas.
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7 -TESTING
There were twenty play-testers in total, who each completed four surveys, one for each game.
The play-testers were students aged 18-30. This demographic was chosen as the
respondents were still being subjected to education.
The questions within the surveys asked respondents about their emotional feelings towards
each game, as well as their level of enjoyment and how much they would have enjoyed these
types of games as part of their school curriculum. Each survey also quizzed each player on
the knowledge they had learnt whilst experiencing the game.
For the testing procedure itself, the play-testers were given the games control, fear, sadness
then disgust, with the survey for each game completed after each accordingly. The players
were allowed to play each game for up to ten minutes (five minutes minimum), then given the
survey. The order that each player was given the games in was designed to leave the control
game without any emotional bias from the other games. To ensure that each player’s memory
was assessed similarly for all the games, each survey was conducted between each playthrough. Players were not told the details of emotional testing for each game, to prevent
tainted results. Instructions on how to complete the game were given if the player appeared
stuck. Hints were given towards what to focus on when playing, but not specifically what the
players would be tested on. Example questions can be seen in Figure 7-1, Figure 7-2, Figure
7-3.

Figure 7-1 – Emotion Questions - Screenshot showing examples of the questions asked during the play
testing.

26

Figure 7-2 – Knowledge Questions - Further example questions.

Figure 7-3 – Personal Experience Questions - Further example questions.
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8 - RESULTS
Results were found for twenty play-testers. The success of each game was determined based
on multiple scores. These included:







Knowledge score (percentage of correct knowledge answers)
Entertainment score (1-5 of how enjoyable)
School applicable score (percentage of people who agreed the game would have been
enjoyable as part of a school learning environment)
Fear score (1-5 of how fearful)
Sadness score (1-5 of how sad)
Disgust score (1-5 of how disgusted)

For many of these scores, both an average, as well as the standard deviation for each game
were calculated.
The results for all responses of the control game were as follows:

Score/ Total Number
Value of Questions
Knowledge Questions Score
17.50%
100
Entertainment Average Score
2.85
5
Entertainment Standard Deviation
1.04
Enjoyable At School Score
90%
20
Fear Average
1.15
5
Fear Standard Deviation
0.67
Sadness Average
1.3
5
Sadness Standard Deviation
0.73
Disgust Average
1.1
5
Disgust Standard Deviation
0.31
Table 8-1 – Control Game Responses

The results for all responses of the fear game were as follows:

Score/ Total Number
Value of Questions
Knowledge Questions Score
40.50%
100
Entertainment Average Score
4.1
5
Entertainment Standard Deviation
0.85
Enjoyable At School Score
95%
20
Fear Average
3.45
5
Fear Standard Deviation
1.19
Sadness Average
1.4
5
Sadness Standard Deviation
0.82
Disgust Average
1.15
5
Disgust Standard Deviation
0.49
Table 8-2 – Fear Game Responses
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The results for all responses of the sadness game were as follows:

Score/ Total Number
Value of Questions
Knowledge Questions Score
39%
100
Entertainment Average Score
2.5
5
Entertainment Standard Deviation
1.32
Enjoyable At School Score
75%
20
Fear Average
1.1
5
Fear Standard Deviation
0.31
Sadness Average
2.7
5
Sadness Standard Deviation
1.17
Disgust Average
1.15
5
Disgust Standard Deviation
0.37
Table 8-3 – Sadness Game Responses

The results for all responses of the disgust game were as follows:

Score/ Total Number
Value of Questions
Knowledge Questions Score
44%
100
Entertainment Average Score
2.65
5
Entertainment Standard Deviation
1.15
Enjoyable At School Score
80%
20
Fear Average
1.05
5
Fear Standard Deviation
0.22
Sadness Average
1.35
5
Sadness Standard Deviation
0.99
Disgust Average
2.65
5
Disgust Standard Deviation
1.09
Table 8-4 – Disgust Game Responses

The full responses for each game survey can be found in Appendix C, Appendix D,
Appendix E and Appendix F.
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9 - CONCLUSIONS/EVALUATION
9.1 - Conclusions
The results of the test procedures revealed that emotional effects used in video games
probably have an influence on learning ability/memory among players. The results for the
control game showed that while students generally found an interactive learning experience
enjoyable, they achieved higher marks when presented with emotional stimuli.
The disgust game had the highest knowledge score (44%) among respondents, whilst the
control had the lowest (17.5%). There was a noticeable increase in score from 17.5% to 39%
and above when emotional stimuli were applied Figure 9-1.
The application of emotional stimuli may not be the only cause of the higher knowledge
scores. Other factors could include the subject of information, pre-existing knowledge, the
pacing of the gameplay or the level of interactivity. Further studies should be conducted for
clarification.
Overall the respondents enjoyed the games, with the vast majority (average of 85%) showing
an interest in these types of games being used in a school environment (Figure 9-2).
Respondents found the fear game the most entertaining, followed by the control game, the
disgust game then the sadness game (Figure 9-3). The fear game was probably the most
entertaining due to its focus on gameplay, and increased integration with educational
elements.

Figure 9-1 – Knowledge Scoring - A bar-chart showing the knowledge scores for each game.
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Figure 9-2 – School Environment Scoring - A bar-chart showing the support for each game in a school
environment.

Figure 9-3 – Entertainment Value Score - A bar-chart showing the entertainment value scores for each
game.

9.2 - Evaluation
The project overall performed smoothly and successfully, with a conclusive result confirming
the original proposed theory of emotions in video games affecting learning/memory.
Exceptions were generally focused around the implementation of the games, with a few
noticeable glitches. This included the player’s character being flung high off the map at the
start of the fear game, as well as graphical animation glitches on the cars within the control
game.
Regarding the primary project process, improvements could be made in regards to timemanagement. This was notable with the fear game which had more time spent on its
development than the other games. This was probably due to the complexity of the gameplay
elements such as the AI/path-finding. Such complexities should be avoided in future
developments. Other improvements could have been made in the testing procedure. One
31

such improvement could be the introduction of an initial test to find out pre-existing knowledge
from each player. This would yield more accurate results in regards to each play-testers
personal knowledge on each tested topic. Another improvement could have been to
investigate the significance of play-tester’s learning style, as this could have more greatly
influenced individual results and their reasoning/meanings.
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