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ABSTRACT

With the still increasing popularity of story rich games, the
demand for engaging content is ever present. In a narrative,
the protagonist has an central role, and in many games, this
becomes a challenge as the protagonist is often times the player
character, and as such, is most often in the player’s control,
not the author’s. It is interesting to look into how telling a
dramatic story influences the player’s engagement into the
player character, and how this in turn might affect the player’s
engagement with the goal of the game. This paper investigates
whether adding an internal conflict, which conflicts with the
external goal of a game, can make players more likely to
abandon their external goal, and ultimately change their in-
game behaviour. A test was conducted in which participants
played through one of two similar versions of the same visual
novel, one in which they were exposed to an internal conflict
of the player character, and one in which they were not. The
test was conducted online and achieved 467 participants. The
data shows that a significant ratio of players changed their
behaviour in the game, when exposed to the internal problem
of the player character.
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INTRODUCTION

In games, the player character has the specific role as the
character from which the player interacts with the virtual
world. The player character can be abstract or complex,
depending on their role in the game’s narrative[10][19],
however, in action-based video games, the player character
is often also the protagonist of a story, that revolves around
solving an external problem, i.a. a mission or quest. The
player’s engagement with their character can be divided into
goal-related and empathic engagement[12], which means
there is a difference between the player being engaged in
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the player character’s goal, and the player being engaged in
the player character, as a character with whom they can feel
emphatic towards. In a game like Super Mario Bros.[18], the
player does not rescue the princess because they have any
romantic feelings for her, but because the goal of the game
cleverly correlates with the character Mario’s goal of rescue
his girlfriend. In this paper we investigate what happens if the
opposite is true. If the protagonist’s morals conflict with their
external goal, will the player then choose the wishes of their
character above the goal of the game?

We designed a test, in which players would be pre-
sented with a series of choices. Every choice had one option
that would help them reach their external goal, and another
option that would work against it. In this set-up we predicted
that players would prefer to advance their external goal.
Another version of the same game was made, where players
would be given information about their character’s alignment,
prior to making a choices, using Lankonski’s definition
of alignment as the access players have to the character’s
actions, knowledge, and affects[12]. This is conveyed as an
inner monologue, describing the player character’s personal
thoughts about the choice. At times, the player character’s
alignment would go against the option that lead to the external
goal, and at other times they would correlate. We predicted
that the test group, which was allowed entrance into the inner
thoughts of the player character, would change their behaviour
and become more inclined to refuse the option conflicting
with their character’s alignment, because their engagement
would shift from goal-related towards emphatic. We therefore
hypothesised that participants in the test group would abandon
their external goal in favour of the player character’s wishes.

We conducted a test online, in which players would be
divided into a test- and control group, each group playing
different versions of the game. The choices the players made
was logged to a database, and when analysing the data it
was found that the test- and control group made significantly
different decisions. The test group was significantly more
likely to follow their character’s wishes, and abandon the
goal of the game. Furthermore, in some control choices,
where the player character’s wishes correlated with the goal,
the test group was also significantly more likely to follow
the goal, than the control group. From these findings we
can conclude that giving players information about their



character’s alignment has a significant influence on the way
they make decisions within the game.

RELATED WORK

Internal problems are defined in Phillips et al.’s book as
problems that occur in the mind, opposed to external problems
that are found in the environment[16]. Empowering the player
to choose how the protagonist reacts to internal problems
poses an interesting problem; can the player get invested in
an internal problems that is not their own? In her book[21],
Ryan discuss how games can provoke feelings towards the
self, but even if the story involves emotions such as love
or jealousy, these are not the emotions that motivate the
player. The interactivity of games does not easily combine
with emotional immersion, because it requires players to
feel empathy towards a computer-controlled character. In
his paper, Davis[5] includes Fantasy, which is empathy
towards a fictional character, as a sub-catagory in their
widely used questionnaire to measure empathy. However, the
questionnaire was designed for movies, and when considering
games, these characters also serve a purpose in the interaction,
sometimes as helpers or hinderers of the player’s objective.
This means the player has a natural ludid interest in these
characters as a means to an end[20]. However, Nitsche[15]
argues, that if this ludid interest can be combined with the
narrative interest of the character as a person, then it would
elevate the player’s perception of the character from being
a game object, into a human being. According to Lankoski,
the player’s empathic engagement with the player character
is dependant on three different factors; their recognition,
alignment, and allegiance[12]. Where recognition is about
how the character is presented and interpreted, alignment is
the player’s access to the character’s knowledge and affects,
and allegiance is how the character can elicit sympathy
by being either a positive or negative morally appealing
individual.

Undertale[9] is a game that challenges the player’s en-
gagement in what would be both the goal of the game, and the
external problem: Escape the kingdom of monsters. In their
quest to escape, the player will encounter likeable characters,
who serve the purpose as hinders of that goal. The player, who
at this point is the protagonist of the story, thereby develops
an internal conflict: Not wanting to kill the monsters standing
in their way. If the player chooses to change their behaviour
and spare the monsters, thereby work directly against their
external goal, the game will adapt and the ending will change.

Games handle internal problems differently. Jgrgensen[19]
analysed two story rich games, Dragon Age: Origins[6]
and Mass Effect[1], and found two different types of player
characters. In Mass Effect, the player has agency over their
character’s actions, but not their voice nor their feelings, while
in Dragon Age: Origins, the player has complete control
over what their character says and does. The result was that
in Mass Effect, the player character Commander Shepard
was clearly the protagonist of the story, while the Warden
in Dragon Age, was so to a lesser degree. In Dragon Age:
Origins, the interesting internal problems were instead found

in the non-player character(NPC) cast, whom she argues to be
the true protagonists of the game. The reason why developers
might want to move the protagonist role of the narrative to
a player independent NPC, could be that it is a challenging
to give the player power over the central character of the
plot, and still have that character not be flat[24], using E.M.
Forsters definition of a flat character as being one whom does
not change throughout the course of the work[8].

Questionnaires are widely used to test for immersion,
engagement, and empathy. Jennett et al.[11] and Qin et al.[17]
both conducted several itterative experiments to construct their
immersion qustionnaires, the former by having participants
play either an immersive or non-immersive game, and the
latter by online testing in which participants had to imagine
a familiar game. Lankoski argues, that immersion does not
fully describe the relation between player, game, and player
character. He proposes the usage of the term engagement
instead[12]. Buselle et. al.[3] constructed a questionnaire
in which they divide engagement into four different aspects:
narrative understanding, attentional focus, emotional engage-
ment, and narrative presence. Here emotional engagement in
particular is interesting, as it is derived from a combination of
empathy and sympathy. Empathy, which Davis[5] constructed
a questionnaire for measuring in the context of film, and
for which Lawrence et al.[13] constructed the Empathy
Quotient(EQ). It is used to measure a user’s general level of
empathy, and was constructed by looking at the difference
between results of healthy test-participants and participants
suffering from Asperger’s Syndrome or High-Functioning
Autism.

But not all research into player characters have been
done by using questionnaires, and it is also interesting to
look into how the player behaves when acting through the
player character. McCreery et al. did a test on players of
World of Warcraft[14]. They were interested in whether the
player’s perception of their character had an influence on
how they behaved in the virtual world. They had players fill
out personality-rating scales for both themselves and their
avatars, and then observed their virtual world behaviour. They
analysed their observations using a behavioural assessment
checklist, and their results suggested a relationship between
personality and behaviour.

EXPERIMENTAL DESIGN

From the related work, it was found that in games there can be
a conflict between the player’s engagement in the goal of the
game, and their emotional engagement in the player character,
which leads us to the problem statement.

Problem Statement:

Does giving the player knowledge about the player character’s
alignment influence the decisions they make in the game, and
cause them to abandon the game’s external goal?

From the research it was also found that scientific research
done into this field often utilize questionnaires as a way of
evaluating participants, and often recordings of play is used
instead of a fully functioning prototypes, to ensure participants



get a similar experience. The test design for this paper propose
an online prototype in which all players get a similar experi-
ence, while still having agency, and while questionnaires will
be utilized as well, the bulk of the collected data will consist
of observations of player’s interaction with the prototype.

Porcelain Hearts

The problem statement eludes to a question about player
choice. Do the player advance towards their external goal,
or do they neglect it? The test should investigate whether
the player character’s alignment may sway them in favour of
either, it would therefore be necessary to make two versions
of the same game. One in which players have insight into
the player character’s alignment as they progress, and another
in which they do not. In order to easily evaluate a player’s
behavior, it made sense to look at game genres that allow for
a binary form of interaction. Large role-playing game(RPG)
titles such as Dragon Age: Origins[6], and Mass Effect[1] use
dialogue wheels, and are known to present their players with
binary choices that affect the cause of the story. Visual novels
takes the concept of the dialogue wheel and then create an
entire game based on selecting from lists of options. This is
a purpose-selective form of interaction which makes it easy
to look at players’ behaviour, and allows for mostly linear
experience.

External Problem

It was a priority to pick an external problem that was not emo-
tional, in order to have a clear contrast between the external-
and internal problem. It was therefore decided to not use
traditional epic plots such as to save the princess, or bring
peace to the world, and instead the player’s goal became
to gather treasure, taking inspiration from games like Super
Mario Bros.[18], which uses coins as a collectable reward.
It was decided to use an epistremic mystery plot over a dra-
matic plot, due to the concern that it may be harder to block
the influence of an emotional story, because the baseline for
emotional engagement would be higher. An epistremic plot
focuses on the player’s satisfaction of solving a puzzle rather
than any emotional immersion[20]. The game’s narrative was
kept as didascalic as possible, with a very short Alter Au-
dience Distance[2]. The reasoning behind this was that an
abstract narrative might cause players to perceive the narrative
differently, and thereby create noise in the data.

Crit Choices

Ten crucial moments(Crit Choices) were planned out in a
linear story arch, where players had to choose whether to
advance towards the goal of the game, i.e. getting treasure,
or not. The test group received information about the player
character’s alignment, in the form of a short text that was
written as an inner monologue by the player character. The
text described the character’s thoughts about the choice they
were about to make. In six of the instances, the inner voice
was opposed to advancing with the external goal, while in
four control instances they agreed to advance. The choices
remained the same between test- and control group, however
the control group were not given the inner monologue that
informed them about their player character’s internal problem.

The following list contains the final ten Crit Choices, together
with whether the choice is conflicted or not:

1. Take a generic piece of treasure.

2. Break down a door, in order to possibly find more treasure
(conflicted).

3. Take an emotional piece of treasure; a wedding ring (con-
flicted).

4. Your brother goes mission: Ignore it to search for more
treasure (conflicted).

5. Take a plot relevant item; a figurine.

6. Approach a potential dangerous individual; a crying ghost
child, to gain treasure.

7. Ignore the distress of the ghost child and instead inquire for
more treasure (conflicted).

8. Your brother has been possessed by a ghost. Focus on
stopping him from destroying treasures, instead of helping
him (conflicted).

9. You pacify the ghosts and they turn into a valuable figurine.
Take it with you to keep it safe.

10. Leave your brother behind to keep all the treasure for your-

self (conflicted).

When the Crit Choices had been planned, the rest of the game
was build around them in a flowchart structure. This gave the
players an illusion of agency[7], because they were able to
make choices which lead to different feedback, according to
their actions, but it was ensured that all participants were taken
to the ten Crit Choices, in the same order. Furthermore, it was
also ensured that all paths in the flowchart would yeild the
knowledge players needed to feel like they were uncovering
the mystery plot. This was done to make sure the player felt
like they made the right choice, and were "winning" the game,
which according to Thue et al.[23] made them more likely to
feel a sense of agency.

Player Character

In order for the player character to have an alignment and
inner thoughts, it had to be a character not a cypher. The
player had to have power over the character’s actions though,
and they should be able to make decisions that conflicted with
the wishes of the character, and that was why it was decided
to have a fixed background customizable character[10]. The
player could customize the character to their liking, decide on
their name, gender, and appearance. In addition they made
the decisions for the character, most often down to the word
they would say. There were, however, parts of the character
they could not control. The character is a treasure hunter by
profession, they have a brother, and they have a certain moral
code which is apparent in the inner monologue.



Building the Game in HTML5

The game was build using HTMLS, and could run in any
modern internet browser, which allowed the test to be put
online for distribution. The game was made with a responsive
layout that would fit properly into screens of any resolution
and aspect ratio. No sound, or any other auditory feedback,
were used for the game, because it was impossible to properly
log whether a participant heard the sound. We wanted for
participants to have similar experiences, and thus sound was
excluded, as it possessed a hard to solve challenge of blocking
the influence of sound.

The graphical user interface(GUI) was kept simple
with few interactions. The player could click or tab to advance
the text or select an option from a menu of choices. Text was
displayed at the bottom of the screen, and each text box was
situated beneath the character currently speaking, an example
of this can be seen on Figure 1.

Figure 1. Screenshots from the game, Porcelain Hearts. Is shows a con-
versation between the player chracter and the brother character. The
text box is situated beneath the speaking character

A pop-up would be shown for 1900 milliseconds whenever
the player was awarded a treasure, and the player would be
able to close this pop-up prematurely by clicking or tabbing it.
Another interaction was added to the game, namely a text log
where players could access previous displayed text, allowing
players to read text they accidentally skipped. See Figure 2
for an example.

Choices are the most important form of interaction for the
prototype. When the player is about to make a choice, the
scene desaturates to add focus to the menu buttons. The but-
tons are placed either at the center of the screen or to the right,
depending on whether the space to the right is taken up by a
character. An example can be seen on Figure 3.

Data Collection

The prototype was put online to reach a large and diverse
sample of players, but it also had other benefits. The game had
to be of a certain length, in order to have a proper dramatic
arch and to fit in all ten Crit Choices, and having an online test
allowed for multiple tests to be run simultaneously without
supervision, thereby saving time and ultimately gathering
more data than would have been feasible within a laboratory

You Have Gained 9

Figure 2. Screenshots from the game, Porcelain Hearts. Near the top-left
corner the button for opening the text log can be seen, while the score of
the game is located in the opposite top corner. The treasure pop-up for
when the player aquires a treasure is displayed at the bottom center of
the screen.

Figure 3. Screenshots from the game, Porcelain Hearts. The scene has
been desaturated and the menu buttons are arranged to the right of
the centre. This is the first Crit Choice, where the player has to decide
whether to take the silverware or to leave it behind.

test setting. In addition, having participants play the game on
their own devices, and at their own leisure, made for a better
representation of how they would play a game normally.

But online testing also had certain limitations. It was
impossible to fully monitor players while they were playing,
nor was it possible for them to ask questions during the test,
or for the conductor to interview them afterwards. Discourse
analysis and other types of observation were also not possible.
It was therefore important to log data that could be used to
assess the quality of the data, and in addition the test was
conducted in a laboratory environment, before it was put
online for final testing. Data was logged to an online MySQL
database using PHP scripts, and all interactions with the game
was logged asynchronously to the database, with each entry
holding the data necessary for any play session to be recreated
from the database.

Distributing Participants
Several measures were taken to ensure the quality of the col-
lected data. A demographic questionnaire was included which



had to be submitted before participants were taken to the game.
The purpose of the questionnaire was to distribute similar par-
ticipants evenly between test groups. The sorting algorithm
first considered gender balance, then size balance, and finally
the amount of hours they reported spending on playing video
games for an average day.

The first pass of the algorithm would check whether one of
the test groups were under represented by the gender of the
participant, and if so, the participant would be distributed to
the under represented group, to even out the gender balance.
The second pass would see if any of the test groups were
smaller than the other, and if so, the participant would be put
in the smaller group to even out the size difference. For the
third pass, the participant would be put in whatever group
would bring the mean value for hours spent playing games on
an average day between test groups closer together. Meaning
if the reported time by the participant was larger than the mean
of both groups, it would be put into the group with the lowest
mean. Likewise, if the reported time by the participant was
smaller than both means, the participant would be put into
the group with the highest mean. If the time reported by the
participant was between the two means, the reported time
between groups would even out no matter which group the
participant is placed in, but in this case the participant would
be put in the group which had the highest difference between
mean and the time reported by the participant. This way the
new entry would have the highest impact on the difference
between means, and thus even out the difference between
test groups the most. Gaming experience was chosen above
other features, because of an observation done by Thue et
al.[23], when they did their experiment, and found that player
experience had an influence on their data.

Questionnaires

Research done in the field of player characters often utilize
questionnaires as data, and since the platform is online
and seen through a browser, it made sense to look into
this and use it for the test as additional data. A pre- and
post-test questionnaire were made to be an integrated part of
the prototype. The appearance of the questionnaires were
designed to resemble the game, also using assets in the
representation. This was done to mitigate the amount of
people leaving prematurely, due to an otherwise unappealing
questionnaire being their first impression of the prototype.

The demographics of the players were gathered using
a demographic questionnaire, before they were taken to
the game. In addition to the demographic questionnaire
being used to distribute participants, it was also used to get
an overview over the demographic of participants in the
test, and to assess individual participants to see if the same
person appeared in the test data twice. The demographic
questionnaire contained the following items, in the order they
are presented:

1. Gender
2. Age

3. Country

4. Occupation
5. Which platform are you watching this page from?

6. How many hours do you spend playing games on an average
day?

7. You are willing to read in games
8. Is English your first language?

9. Do you suffer from any condition which could affect your
reading speed?

Item # 1 required the player to pick between Male, Female,
and Other, and had a default value set to Male. For item #
2 the participant had to fill in their own age, and the field
restricted the input to numbers between and including 1 to 99.
Item # 3 had a list containing all nations for the participant to
choose from, while item # 4 had a list of generic occupations
to pick from. Item # 4 also had an optional comment field for
participants to give further information about their occupation.
Item # 5 had the participant pick between PC / Mac, Tablet
/ iPad, Smartphone / iPhone, and Other. Item # 5 had a
default value set to PC / Mac, and an optional comment field
underneath Other, for participants to tell which platform they
were using in case of Other. Item # 6 instructed participants
to assess and report the amount of hours they spent playing
games on an average day, and the input was restricted to
numbers between including 0 to 24. It may seem illogical to
have allowed participants to report 24 hours, but there was
no logical maximum restriction to this number, besides the
amount of hours in the day. A 5-point Likert scale was used
for item # 7, with points labelled from left to right: Strongly
agree, Disagree, Neutral, Agree, Strongly Agree. Item # 8 had
the participant choose between a simple Yes and No, and had
a default value set to Yes, as it was expected that the average
participant would be native English speaking. Finally, item
# 9 had the player choose between Don’t Know in addition
to Yes and No, and had a default value set to No. Item # 9
also had an optional comment field for participants to tell the
cause in case of Yes.

After the game had ended, the players were instructed
to fill out an evaluation questionnaire. The evaluation
questionnaire consisted of four items, which were all 5-point
Likert scale questions. Each were taken from Busselle et
al.’s paper[3], and item # 1 and # 2 measure for emotional
engagement, while item # 3 and # 4 measure for empathy
towards characters in the setting. These were chosen due
to them being relevant for the player’s relationship with the
player character.

1. The story affected me emotionally (Emotional engagement)

2. During the story, when a character succeeded, I felt happy,
and when they suffered in some way, I felt sad (Emotional
engagement)

3. Ifelt sorry for some of the characters in the story (Empathy)

4. I was worried for some of the characters in the story (Em-
pathy)



Security

Security is an important aspect of anything which is accessible
online, and it was also important to protect the quality of the
data stored for this test. Without proper security, data can be
lost or altered, whether deliberately caused by an attacker or
because of an error in the system.

For a MySQL database, data entries are stored in tables, and
one security measure taken was to validate any posted entry
online, before the entry was placed in a table. If the entry
contained improper data, the entry was ignored. Furthermore,
the system had no entry points for altering or dropping entries
from the databse, to ensure the protection of stored data.

This leaves the system vulnerable to proper but false data
posted to the database from outside the game. Timestamps
and IDs were given to entries by the server, before they were
placed in a table, and having these timestamps and IDs would
make it possible to separate otherwise similar entries from one
another, and see when the entry was added to the server. The
timestamp was given by the server to ensure its legitimacy, and
the time of submission is crucial to reconstruct a play session,
which can be used to validate the likelihood of an entry having
been submitted by the game.

Upon being taken to the game, a new play session would be
logged to the database, and the local-site part of the system, i.e.
the game, would be given a 18 character long authentication
key, that had to be passed to the server-site system together
with anything, that should be logged to the database for that
play session. The server-site system ran using PHP, and com-
pared the parsed authentication key to the one logged in the
database for the play session. If the two keys were not the
same, the input would be rejected, because the validation of
the play session failed.

The authentication key has 1.83253e32 different combinations,
which protected participants’ data from being corrupted by
other people. However, the system was still vulnerable to false
data being posted for a participant’s own play session, but this
was a much easier problem to handle. The database had a
table containing all play sessions, and all other tables which
hold play session data, i.a. what choices participants have
made, had the respective session ID assigned for all entries,
so the session it belonged to could always be found, and play
sessions could be recreated, without getting data from other
sessions mixed in. No play session data could be logged to the
database without a successful validation of the play session,
and it would be fairly easy to reconstruct play sessions for
validation, if there were any reason to believe someone had
attacked the database. False play session data could therefore
easily be excluded by removing the corrupted play sessions
from the test.

LABORATORY TESTS

Before the prototype was distributed online for testing, two
local tests were conducted to assess the quality of the proto-
type, starting with a pilot test of the prototype while it was
still being developed.

Pilot Test

The purpose of the pilot test was to assess the functionality of
the prototype, players understanding of the GUI, the quality of
the narrative, and to develop and practice the test procedure for
the preliminary test. The pilot test consisted of half the game
content, the demographic questionnaire, and the evaluation
questionnaire.

To test the quality of the prototype, another post-test question-
naire was added for participants to evaluate the narrative. All
items in the questionaire used a 5-point Likert scale. The first
two items were questions related to the quality of the game,
and the player’s understanding of the narrative. Item 3-6 were
from a study about the illusion of agency[7]. Item 7-10 were
about Narrative Understanding, which is a part of Narrative
Engagement[3].

In addition, there were a two-item, moral choice questionnaire,
used for evaluating each Crit Choice. One item was used to
rate the difficulty of the choice, and the other for rating how
emotional the choice had been, both using a 5-point Likert
scale. The items in the moral choice questionnaires were taken
from a paper which investigated the influence of stress on
moral descion making[22].

A semi-structured interview was conducted after each test
session. This was mainly used to find issues with the GUI and
narrative, and allowed participants to share any thoughts they
might have had about the test and prototype.

The pilot test had 10 participants, and the results revealed
some shortcomings with the GUI, and in the test design, that
was hence corrected. The results from the moral choice and
post-test questionnaires were promising, and the items were
therefore kept for the preliminary test.

Preliminary Test

The test was designed to be a replica of the final test, but
performed in a local environment, where it was possible to
observe the participants and perform interviews. The goal of
the preliminary test was to assess the quality of the prototype
and locate errors in the program, before final testing.

When looking at the database after the preliminary test, there
seemed to be no data missing, nor flaws in the stored data.
Two errors with the game system were observed during the
test, and was corrected before the prototype went online. The
interviews revealed a good understanding of the GUI elements,
and the narrative.

The demographic questionnaire revealed a participant who
had reported 24 hours for the item about time spent playing
games on an average day, an amount which is not feasible, and
therefore the participant must have deliberately reported false
data.

The results from the post-test questionnaire all leaned towards
the end of the scale that was expected, though less so than they
had for the pilot test. The reason behind this was investigated,
and when looking at the demographic questionnaire, for how
willing participants were to read text in games, the median
value was 4 (Agree) for the pilot test and 3 (Neutral) for the



preliminary test. It is possible this may have caused the results
from the post-test questionnaire to center more around Neutral
for the preliminary test, as the lack of willingness to read
may have caused the participants to be less engaged with the
prototype.

The participants in the preliminary test did play through the
whole game, while the participants in the pilot test only played
through half of the game, and as such it is conceivable it may
simply be the quality of the latter content of the prototype
causing this, or the added length of the game. The participants
of the preliminary test did, however, not mention anything
during the interview when asked about the quality of the nar-
rative that could lead to believe the latter part of the game was
somehow inferior to the early half.

The results the moral choice questionnaires showed no differ-
ence in the median value for difficulty or emotional impact
for Crit Choices between test groups. All Likert scales have a
median of 2 (1: Not at all, 5: Extremely) which suggested the
average choice was not too difficult or emotional, but this was
not necessarily a problem. The results for individual choices
and participants ranged between 1 and 5 for both difficulty
and emotional impact, and there were cases of choices being
ranked on each opposite ends of the scale, and being ranked
similarly on either end of the scale. The results suggested
that participants experienced a diverse level of difficulty and
emotional impact in the Crit Choices, both between partici-
pants for the same choice, and between choices for the same
participant.

The demographic- and evaluation questionnaire remained un-
changed through these tests, and the Crit Choices were un-
altered since the preliminary test. The game and narrative
remained unaltered, aside from a few grammar and system
corrections, before online testing.

RESULTS

The test was online from 12th of April to 2nd of May, for a
total of approx. 19 full days. By then the test had accumulated
467 completed play sessions. During this time, the game was
distributed through social media, and promoted at local game
related events; a game jam and a board game event.

Target Group

The test was distributed online, which resulted in a fairly
diverse target group. However, it must be recognized that
approaching people through social media sets some limitations
to who might be reached, and that different groups would not
be equally represented in the data, because of this.

Noise Reduction

After having accumulated the data, several measures were then
taken to reduce noise, by removing participants with improper
data entries.

Multiple Sessions

Duplicate sessions by the same IP address were removed, to
diminish the chance of one player appearing in the sample
twice. Only completed sessions, that were also the first session
by any given IP, were considered. This was done to to exclude

players, who had played parts of the game, and then gone
back to the start, and created another session. This would also
exclude players who may have observed someone else play
the game, prior to their own play session, if they played on the
same device.

Going through the demographic submissions, two sessions
on different IP addresses were found to likely be the same
person, either returning on another device or after having re-
ceived another IP address, and the latter session was therefore
removed from the sample. This gave a starting sample size of
446 sessions.

Missing Crit Choices

Data entries were missing for one or more Crit Choices for
12 participants in the sample. These then had to be removed
due to them being incomplete data entries. This technical
error happened due to the fact player actions were posted
to the database asynchronously, so it would not disrupt play
sessions, but it also invited the possibility of data being lost if
the call failed. It is possible that more calls were lost, but for
the remaining samples, all important data was present in the
database.

Willingness to Read

Participants reported in the demographic questionnaire, how
willing they were to read in games, on a 5-point Likert scale.
Participants who had reported an unwillingness to read in
games were excluded from the sample, because it was found
during prior testing that this could cause participants to be
less invested with the game, and have a worse experience. 18
sessions were removed from the sample. See Table 1 for partic-
ipants by their willingness to read in games, before exclusion.

Table 1. Participants by willingness to read, when ranking themselves
according to the phrase: You are willing to read in games

Willing to read Participants (Percent of Total)
Strongly disagree | 3 (<1 %)

Disagree 15 (3 %)

Neautral 31 (7 %)

Agree 164 (38 %)

Strongly agree 221 (51 %)

Questionable Demographic Data

In prior testing, a participant was observed to report a number
that was not feasible for the item in the demographic ques-
tionnaire about how many hours they spent playing games on
an average day. Therefore John Tukey’s outlier filter, with an
IQR of 1.5, was performed to find outliers for that item, and 9
sessions, by participants who reported they spend more than
8.5 hours a day playing video games, were removed. It was
decided to remove outliers because it is likely they either did
not take the test seriously, or were unable to make a proper
self assessment, which were qualities that could harm the rest
of the sample.

Improper Play

It was important to exclude sessions by participants who had
not played the game properly, as players who did not, could
harm the test results. The test was reliant on participants
having read the text given to them, and for them to have



properly assessed the choices they were presented with. Using
The Model Human Processor[4], three cases that could merit
exclusion from the test was formulated:

1. The completion time of the participant was faster than what
was physiologically possible for an average person, without
skim reading.

2. The time spent deciding on a Crit Choice was less than what
was physiologically possible for even the fastest of people.

3. The participant was an outlier in the amount of content
skipped, i.e. the number of times the participant used less
time reading a text box, or making a choice, than is phys-
iologically possible for an average person, without skim
reading.

Using examples from the article, models for estimating the
minimum required time for reading text and making a choice
was constructed, see Table 2. The model for estimating the
minimum required time for making a choice expected partici-
pants to have at least read two options of a choice, for them to
have made a proper decision. When using the model, it was
assume players read choices from the top down, so the word
count for this estimation was taken from the two first options
from the top.

Table 2. Models for estimating the minimum required time for reading
text and making a choice.

Reading a Text Box | words-ms/word +2T,+ 2T, + T,
Making a Choice \ words -ms/word + T, +2T. + T,

The maximum amount of words one could read within a
minute, without skim reading, was 652[4], limited by eye
movement, given that it would take the person a single move
of the eye for each word. This gave the expected minimum
time to read a word to be approx. 92 milliseconds.

The model human processor is composed of the per-
ceptual processor, the cognitive processor, and the motor
processor, and the time it takes for a pass of each is denoted
T,, T;, and T,,, respectively.

Processing time
e T, =100[50 ~ 200]milliseconds

o 1. =70[25 ~ 170|milliseconds
e T, =70[30 ~ 100]milliseconds

From these numbers, we can estimate the minimum required
time for each session and case, by reconstructing play sessions
from the database.

Case 1

For the first case, the completion time of the session is com-
pared to the cumulative minimum time required to read the
text and decide on the choices given to the player. If the com-
pletion time is faster than the minimum required time, the
session is removed from the sample. It is possible some text
box or choice entries may have been missing in the database,
which would cause the estimated minimum required time to
be smaller for sessions with missing entries, benefiting the

chances for the session to be kept in the sample for this case.
For this case, the average numbers of T}, T, and T, were used,
due to it looking at overall performance.

Case 2

For the second case, the minimum required time for each Crit
Choice is estimated, and if a participant decided on a Crit
Choice faster than the minimum require time, the Crit Choice
was not made properly, and would have to be removed from
the test. In the case of any Crit Choice being removed from
the test, the whole participant will have to be excluded from
the sample, as they would have incomplete data. For this case,
the smallest numbers of 7}, T, and T, were used, because
it is conceivable a participant could be particularly fast for
any single choice, and to give each individual choice the best
chance of being kept in the test.

Case 3

For the third case, the minimum required time for each choice
and text box was estimated. The times a participant used less
time on a choice or text box, than the estimated minimum,
was counted as skipped content. Using an IQR of 1.5, outliers
were found to be participants who had skipped on content
more than 105 times. For this case, the average number of 75,
T, and T,, were used, since the case is looking at the time for
all text boxes and choices.

The total failed cases were 42, but some sessions failed several
cases, and the 42 failed cases were shared among 38 sessions,
which were removed from the sample. After having excluded
the entries which could not reject these cases, 369 entries
remained.

Analysis

Before noise reduction, the number of completed play sessions
by each gender were equally distributed between test groups,
with 162 male participants and 69 female participants in each.
After sessions were removed, the demographic had become
a bit skewered between test groups, because more male par-
ticipants had been removed from the test group, while more
female participants had been removed from the control group.
The size of both test groups remained similar. A summary
of the demographics can be found in the Table 3, and Figure
4 and 5 for the spread of participants between nations and
platforms, respectively.

Table 3. The demographics of the remaining entries after the data was
put through filters.

Test Group Control Group
Gender
(Male/Female/Other) 120M/60F/20 | 133M/54F/00
Mean Age +/- SD 25.01+/- 4.80 | 24.65 +/-4.17
Mean Game
Experience +/- SD 2.65+/-1.48 | 2.58 +/- 1.41
Total Participants 182 187

Crit Choices

The ten Crit Choices were tested across test groups, using a
two-sample t-test. The test yielded Crit Choice # 1, # 2, #
3,#5,#8, and # 9 to be significantly different across test
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Figure 4. A 3-D pie chart showing the spread of participant across na-
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Figure 5. A 3-D pie chart showing the spread of participant across
plaform. Only one participant (<1 %) reported other as their platform.

groups, see Table 4. Even when considering the Bonferroni
correction for 10 hypotheses, all except Crit Choice # 2
remained significant.

When looking at the ratio for each choice across test
groups, it could be seen that for Crit Choice # 2, # 3, and # 8,
participants in the test group pursued the goal of the game
to a lesser degree, see Figure 8, 7, and 10, respectively. For
Crit Choice # 1, # 5, and # 9, participants in the test group
pursued the goal of the game to a higher degree, see Figure 6,
9, and 11, respectively. For all six significant Crit Choices,
participants in the test group aligned their decision with the
alignment of their character to a higher degree.

Table 4. A list consisting of the p-values when running a two-sample
t-test on each individual Crit Choice, across test groups.
Crit Choice p-value | Crit Choice p-value

#1 0.0031 #0 0.5722
#2 0.0238 #7 0.1204
#3 2.9992e-06 | #8 1.2890e-08
#4 0.4723 #9 0.0002
#5 8.078%¢-13 | #10 0.7406

Evaluation Questionnaire

The items in the evaluation questionnaire were tested using a
Mann-Whitney U test, in order to find a significant difference
between test groups. The test yielded no significant results for
any of the four items, see Table 5.

Table 5. p-value by evaluation questionnaire item
Item p-value
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Figure 6. Crit Choice 1: Here the player must choose whether to pick
up some abandoned silverware. The PC agrees with taking the treasure.
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Figure 7. Crit Choice 2: Here the player must choose whether to break
down a door to search for more treasure. The PC disagrees with taking
the treasure, i.e. abandon the room.
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Figure 8. Crit Choice 3: Here the player must choose whether to pick
up a wedding ring. The PC disagrees with taking the treasure.
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Figure 9. Crit Choice 5: Here the player must choose whether to pick
up an abandoned figurine. The PC agrees with taking the treasure.

100
—— test
—*— control -
80 -
-
r///
/i.
—_ -
E 60 /’/"_______.--"'
P
S =
8 40— -
.////
.t///
20 -

Focus on helping
your brather

Stop him from breaking
the figurines

Figure 10. Crit Choice 8: Here the player must choose between helping
their brother, or preventing the destruction of treasure. The PC dis-
agrees with taking the treasure, i.e. helping their brother.
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Figure 11. Crit Choice 9: Here the player must choose between destroy-
ing the figurine of the two ghost children, or to bring it with them. The
PC agrees with taking the treasure.

DISCUSSION

From the results it can be seen that giving the player knowl-
edge about the player character’s alignment significantly im-
pacted some of the choices they made while playing. In
these instances, the players are significantly inclined to make
choices based on what their character wishes, even going so

far as to being reassured to take treasure when the control
group was hesitant.

There were some instances in which there was no significant
difference. Crit Choice # 10, in which the player had to choose
between more treasure or their brother, the vast majority, over
95% in both test groups, chose to help the brother. The reason
for this could be because interaction with the brother character
had caused players to already be emotionally attached, or that
the innate sibling relationship between the player character and
the brother character made the player unwilling to abandon
the brother character at any rate, and thus the inner monologue
had little effect on the outcome. The same could be said for
Crit Choice # 4, where the player had to decide whether to
look for more treasure or their missing brother.

For Crit Choice # 6, players had to decide whether to approach
the ghost sitting on a treasure chest, or to leave her and the
treasure be, and for this choice both test- and control group
chose to approach the ghost, which was the predicted outcome
since the choice was not conflicted. However, it is interesting
in context of Crit Choice # 7, where they can either ask about
treasure or to the ghost’s crying, which was a conflicted Crit
Choice. Here over 90% of both test- and control group choose
to inquire why the ghost is crying, instead of asking about
the whereabouts of more treasure. Similar to Crit Choice
# 10, the emotional value of a crying child might be what
provoked players to abandon their goal, and the effect of the
inner monologue was therefore not apparent.

The results from the evaluation questionnaire yielded no signif-
icant results. Either the test group did not feel more emotion-
ally engaged nor empathic towards the character, or perhaps
the items were not focused enough to catch the difference. It
may have been better to test the quality of more items during
the laboratory tests, and then keep the few which showed the
most promise for the online test, to increase the quality of
the evaluation questionnaire without adding more items to the
final test. Measuring differences in questionnaire results in a
between-subject test can be difficult, and would arguably be
better suited for a within-subject test.

CONCLUSION AND FUTURE WORK

From the data gathered, we can conclude that giving the
player knowledge about their player character’s alignment
had a significant influence on the way they behaved in our
prototype. Player in the test group aligned their behaviour
more to the wishes of the player character, when their wishes
were made apparent. We cannot, however, conclude on
our evaluation questionnaires, that the test group felt more
emotionally engaged or empathic.

The next step for the research would be to look into
whether the change we found between test groups is also
apparent in other game genres. The visual novel genre is by
its definition a genre that weights story highly, and it would
therefore be interesting to make a similar test in a genre like
platformer or puzzle, which is usually less focused on story,
and see if those players are willing to abandon their goal for
the sake of the story.

Another important aspect would be to look into other methods



for revealing the player character’s alignment, and see if they
foster the same change in behaviour. Since different types of
player characters might reveal their alignment in different
ways, it is not necessarily attractive to use inner monologues
in all types of video games.

Our game did not include auditive feedback, but for a game
that those, it would be interesting to see if e.g. the sound of an
increased heartbeat, would make players reluctant to take a
piece of treasure.

We saw that players in both test groups were willing to
abandon their goal for the sake of a crying child, and it could
therefore be interesting to investigate the emotional influence
of the crying attribute alone.

With the knowledge gained here, designers can reveal
knowledge of the player character’s alignment, to make
players abandon the goal of the game to pursue their
character’s wishes, and thereby provoke a certain behaviour in
a game.
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