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Abstract

In this paper we present a pilot study on the use of influence to guide
player behavior in an interactive storytelling environment. We dis-
cuss the need for authoring support in drama management systems
and present computational models of influence as a method to meet
that need. To investigate some of the benefits of using influence, we
implement an authoring tool and web-based mixed-media choose-
your-own-adventure-style storytelling system, using it to conduct a
pilot study. The pilot study is based on hand-authored static content,
but the results indicate promise for generalizing to dynamic con-
tent. Further, we provide an analysis of the data that indicates the
potential effectiveness of influence statements on affecting player
decisions and comment on players’ perceptions of self-agency with
or without those statements.

1 Introduction

Commercial computer games produced today can be the result of
tens, if not hundreds, of person years of a coordinated effort among
artists, programmers, designers, and authors. An important goal in
developing new technologies for authoring such games (and other
similar interactive virtual experiences) is to provide a paradigm that
preserves expressive power for authors without increasing either
their authorial effort or their need for advanced technical expertise.

One approach to realizing this goal is to implement an omniscient
coordinator that tracks the player’s experience and adapts the en-
vironment to bring about a targeted progression of events. Such a
drama or experience manager is tasked with guiding the player in
a dramatic experience prescribed by the author [Laurel 1986; Riedl
et al. 2008].1

In the past two decades a large number of approaches to drama
management have been developed (see [Mateas 1999] for a survey
of early work and [Roberts and Isbell 2008] for a survey of more
recent work). Aside from the environment and story itself, three
design problems must be solved to fully implement a drama man-
agement system:

1. The system must have a way of representing the state of the
narrative and the author’s goals for the experience. In addi-
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1For the sake of consistency with the majority of the literature, we will
refer to such managers as drama managers (DMs).

tion, the system must have a way to reason about the player’s
behavior in the environment in order to select appropriate nar-
rative goals.

2. The system must have actions that provide it a way to affect
the environment. More importantly, the system must be able
to reason about how the actions it takes will affect both the
player’s experience and achieving the author’s goal.

3. The system must have a way to ensure consistency of the ac-
tions it takes given the current state of the environment.

To date, the bulk of work on drama management has been focused
on the first problem. Various approaches have been designed and
to varying degrees implemented and tested in simulation or with
actual game environments. The approaches have used various rep-
resentational schemes from bags of beats [Mateas and Stern 2005],
to formal decision processes [Nelson et al. 2006], to dynamic de-
cision networks [Mott and Lester 2006]. Similarly, the algorith-
mic reasoning solutions have run from AI planning [Young et al.
2004], to optimization [Weyhrauch 1997], to advanced statistical
techniques [Bhat et al. 2007].

Despite the significant representational and computational power
provided by those approaches (and others), the systems have relied
heavily on the author to implement solutions to the second and third
problems. In this paper, we will discuss our first steps toward auto-
matically generating the solutions to those problems. Our theory is
based on designing computational models of influence to allow the
system to reason about how best to shape the player’s experience
and automatically create utterances that are both meaningful in the
environment and will persuade the player to behave in a particular
manner or make desirable decisions.

In the next section, we will provide some background on theories of
influence by discussing six principles of influence from social psy-
chology that will form the basis of the models we are developing.
The majority of this paper will be devoted to presenting our sto-
rytelling architecture, authoring tool, and the design of our study.
Beyond that, we will present results from our initial pilot study
that lend support to some of the benefits that will result from us-
ing theories of influence in the automatic implementation of drama
manager actions, focusing especially on one of the six principles of
influence. We will conclude the paper with a discussion of future
directions for further studies.

2 Influence Theory

Because interactive experiences are marked by a strong social con-
text, we have to move beyond simple physical manipulation of an
environment to fully engage in the management of these experi-
ences. Doyle and Hayes-Roth have had success using a “sidekick”
that directs the player’s attention to different parts of the environ-
ment [Doyle and Hayes-Roth 1998]; however, their approach was
not automated and relied on the relationship of the player’s char-
acter to the sidekick, not on a theoretically-grounded approach to
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manipulating the player’s attention. In contrast, we turn to the the-
ories of influence and persuasion from social psychology and to
the theories of behavioral economics. While there are a number
of takes on those theories (a complete discussion of which is well
beyond the scope of this paper), we have based the work described
in this paper on the theories of Cialdini [1998] and Ariely [2008].
Our goals in developing computational models of influence are to:
1) benefit authors by providing tools designed to influence players
to buy into the adoption of goals consistent with the author’s; 2)
reduce the burden on authors by enabling them to specify goals ab-
stractly, relying on the principles of influence to bridge the gap to a
concrete implementation in the virtual environment; and 3) accom-
plish (1) and (2) without the player perceiving any decrease in (and
preferably an increase in) self-agency. In this paper, we will present
the results of a pilot study that verify the efficacy of this approach
for addressing the first goal. Our work on the second and third goals
is ongoing and will be discussed in the conclusion of this paper.

Using computational models of influence, authors can create situ-
ations that will influence a player to adopt a long term goal rather
than simply accomplish a short term task. Take, for example, the
task of trying to convince a player to mow her lawn. In the past,
this type of goal would be achieved through the physical manipula-
tion of the environment using a type of “lock-and-key” approach—
progress in the experience is halted (the lock) until the player per-
forms the desired task (the key). In this example, a lawnmower
might be placed in view of the player and (metaphorical) walls
would be constructed to prevent the player from performing other
(meaningful) tasks. If the player does not mow her lawn, eventu-
ally she will realize there isn’t much else to do. Once the task is
completed, the walls are taken down and she can proceed.

Now, suppose it is desirable for the player to mow her lawn on a
regular basis, not just once. One option is to repeatedly use the lock
and key approach. While that may be successful, it is somewhat
limiting and may become repetitive or mundane for the player. By
carefully constructing a social interaction in the environment based
on a model of influence, the drama manager can persuade the player
to adopt the goal of mowing her lawn regularly. In doing so, the
need to repeatedly manipulate the environment is eliminated but
the player continues to comply with the author’s goal.

It should be noted that the traditional approach of physical manip-
ulation of the environment can place players in situations that may
change their mental or emotional state. It is relatively straightfor-
ward to arrange for the transfer of knowledge from a non-player
character (NPC) to the player; however, simply imparting knowl-
edge to the player is not sufficient to increase the likelihood that
she will choose to adopt a specific narrative goal. By contrast, us-
ing influence theory, the drama manager will be able to decide how
to change the player’s mental or emotional state without using de-
tailed pre-authored content.

The concepts discussed in the following two subsections are ex-
cerpted and adapted from Cialdini’s book Influence: the Psychol-
ogy of Persuasion [1998] and are discussed by Roberts et al. as
well [2008].

2.1 Click Whirr

All species—including humans—have certain built-in mechanical
responses to specific stimuli. In animals, these responses take on
many forms. For example, a certain large species of fish main-
tain a symbiotic relationship with another smaller fish known as a
Bluestreak Cleaner Wrasse. The Wrasse eats parasites and dead tis-
sue from the underside of the larger fish. The Wrasse will perform
a dance in front of the larger fish which will activate its mechan-
ical response and cause it to become perfectly still and wait to be

cleaned. The Wrasse will then approach and clean it, obtaining an
easy meal while providing a service to the larger fish.

These responses have been called click, whirr responses to rep-
resent the mechanical click of a recorded tape loading and the
whirring of it as it is played. In animals, it is believed that these
click whirr responses are instinctual and are free from social con-
text. On the other hand, in humans it is believed that these responses
are developed from psychological principles or social stereotypes
that we learn over time. In fact, these learned responses in humans
are thought to be coping mechanisms. We use them to reduce our
cognitive burden when dealing with the ever-increasing complexity
of stimuli we are faced with on a daily basis.

In order to use these principles effectively for interactive experi-
ences, we need only to hit upon the trigger features that cause hu-
mans to play their recorded tapes. For example, a third species of
fish, the Saber-Toothed Blenny, has learned to take advantage of the
symbiotic relationship exhibited by the other two species simply by
performing the dance to induce passiveness in the larger fish. When
the larger fish enters its catatonic state, the Blenny will swim up and
take a bite from the larger fish to obtain a free meal and swim away
before it can be attacked. The amazing thing about using the prin-
ciples of influence to the DM’s advantage is that to do so requires
minimal effort. As a result, a player willingly complying with the
DM’s (and therefore author’s) wishes will tend to see their actions
as a result of either their own choices or of natural forces rather than
the influence of an exploiter [Cialdini 1998].

2.2 Tools of Influence

In the long run, we will focus on six principles of influence. These
principles have been identified by years of research in the field of
social psychology and behavioral economics and are frequently em-
ployed as sales tactics by savvy marketers:

• Reciprocation: give and take; when someone does something
for us we feel obligated to return in kind.

• Consistency: we have a near-obsessive desire to appear con-
sistent with what we have already done or said.

• Social Proof: we look to others, especially those similar to
us, to determine the appropriate action to take.

• Liking: the more we like someone, the more willing we are
to acquiesce to her requests.

• Authority: we have a deep sense of duty to authority.

• Scarcity: something that, on its own merits, holds little ap-
peal to us will be come decidedly more enticing if it will soon
become unavailable to us.

These principles provide a foundation for understanding how to cre-
ate powerful tools to effect behavioral change in players. The mod-
els we are implementing are computational realizations of those
tools. Used properly, each of these principles by themselves, or
in combination with another, can greatly increase the likelihood of
someone complying with a request. It is worth noting that these
principles can never guarantee compliance. We believe this is an
important feature of our approach: while the careful application of
these principles of influence can greatly increase the chances of a
player choosing to act in a manner the author prescribes, she al-
ways has a choice. Thus, the affordance for self-agency is strictly
preserved.

Note that each principle can potentially be used in more than one
way. For example, scarcity can be used to entice a player to obtain
a particular object or to convince her that certain information is
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?

Figure 1: A schematic of the storytelling system. The player begins
with the consent information and a brief demographic survey, then
iterates through story events consisting of text-video-text-question
tuples, and finishes with a brief exit survey.

more important. Liking can actually be employed as a function of
friendship, reputation, or physical attractiveness. Authority can be
asserted merely with a title like Dr. or can be a function of celebrity.

In addition to social psychology, many of these principles of influ-
ence are grounded in the theories of behavioral economics [Ariely
2008]. For example, the principle of social proof is often used in de-
termining the appropriate price for a good. Similarly, consistency is
referred to as setting an anchor and is discussed at length in the be-
havioral economics literature. Setting an anchor is something that
humans do subconsciously when initially determining the value of
something for which they are previously uncommitted. This could
be an object like a TV or a time commitment like volunteering at an
animal shelter. In a social context, setting an anchor refers to mak-
ing a determination as to what some agreement is worth. For exam-
ple, suppose we ask a player, “Is helping animals in need worth two
hours per week of your time?” By answering yes to that question,
the player has set an anchor. Now, suppose the player has said yes to
the first question and we now ask her, “Are you willing to spend an
hour per week volunteering at an animal shelter?” Because she has
already anchored to two hours per week (even if only in theory),
she is far more likely to agree to spend the hour per week at the
shelter. The notion of setting an anchor in behavioral economics is
a specialization of the commitment principle in social psychology.

3 System Architecture

Our framework for evaluating our approach is a web-based
mixed-media choose-your-own-adventure-style interactive story-
telling system. Our system displays a sequence of authored text
and videos that comprise narrative units, or events, that are linked
together by explicit decision points for the player. The videos have
been obtained from YouTube2, a free online repository for stream-
ing video. A player’s experience will advance according to the pro-
cedure depicted in Figure 1 (more details on certain aspects of the
system are provided in the next section on study design):

1) Consent information: Upon arriving at the landing page, the
player is presented with the study’s consent information and
asked to acknowledge it.

2) Demographics: The player is asked to answer a set of basic
demographic questions. Upon completion, the player is pre-
sented with brief instructions for continuing.

2http://www.youtube.com/

Figure 2: A screenshot of the storytelling system during a story
event. The player sees text containing story information, a video,
more text with story information, and a question-response set that
allows the player to make choices for the main character.

3a) Story: The player sees author-provided text that describes the
beginning of a story event (referred to here as “pre-text”).

3b) Video: The player is presented with a video from YouTube
presenting information supplemental to the story. Sights,
sounds, and action can be conveyed much more efficiently.
The video does not start playing automatically; it is com-
pletely optional for the player to view it.

3c) Story and selection: After the video, the player is presented
with a short bit of text (referred to here as “post-text”) and
a multiple choice question. The question solicits a decision
from the player that will drive the narrative. For the purposes
of this study, there are always two answers to the questions,
but there is nothing in the architecture design that prevents
more options. At this point, the system cycles back to Step
(3a) and displays another text-video-text set or, once the story
has reached a conclusion, moves on to the final step.

4) Exit survey: The player is presented with a set of five state-
ments and is asked to indicate their level of agreement.

All of the text, question-response sets, and videos are authored
ahead of time. We have opted to obtain the videos for our system
from YouTube to ease the authoring process and to enable author-
ing studies in the future. Each video is given a unique identifier that
is stored in a mysql database along with the html code to embed
the video, any meta-data we associate with it, and information on
how it is used in the narrative. Additionally, the database is popu-
lated with the question-response groups and the story text we have
authored. Figure 2 is a screenshot of our production system in Step
(3) during the first story event.

Because directly updating database tables to create story events and
transitions based on answers to questions is burdensome, we have
also implemented an authoring tool. The tool provides a graphi-
cal representation of story events, transitions between them, and a
way to update the associated text, video, question, and answer data.
The story is depicted graphically as a directed acyclic graph where
vertices represent story events and have associated pre-text, video,
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Figure 3: The graphical representation of the story structure in the
authoring tool. The vertices represent story events and the edges
represent the possible transitions between the story events.

post-text, and question entries. Edges represent transitions and map
a story event and a question answer to the next story event.3 The
graph representation of part of the story used in our study is pre-
sented in Figure 3.

To edit the story information associated with an event or a transi-
tion, there is a table of key-value pairs that appears alongside the
graph. By changing a value in the table, all of the appropriate
database updates are made to the relevant tables. Also, this ap-
proach allows for recycling text or videos across multiple events.
If the author wishes to use a video entered into the database for an
earlier event in the event they are currently editing, they can simply
enter the unique video identifier assigned by the database and all the
relevant fields for the event will be updated. The same holds true for
pre-text, post-text, and questions. This design of the authoring tool
was sufficient for the purposes of creating a story for our study, but
we have updates planned prior to conducting the authoring studies
described in Section 6.

4 Study Design

The story presented in our study takes place in Japan. The main
character, a young man named Endo, is going about his business on
a lazy Saturday. What he experiences during the day is, in part, con-
trolled by the decisions the players make for him. The story consists
of 24 events (not all of which will occur in any given episode) that
are based on 16 YouTube videos, 24 authored bits of pre-text, 18
authored bits of post-text, 14 questions, and 28 answers. There are
44 transitions that link the events in various orders. The story al-
ways begins with Endo in a market and the subsequent events take
place in various other parts of the city. Some of the events include
going for a cup of tea, shopping for a knife, shopping for a camera,
walking in the imperial palace garden, and buying fresh fish at the
fish market. The first 3-4 events of the story are all very diverse.

3The concept of a GUI story editor is not new (c.f. [Medler and Magerko
2006]).

The conclusion of the story is always the same regardless of the
choices made near the beginning.

4.1 Recruiting and Data Selection

We recruited study participants from five different locations includ-
ing a special interest internet forum and mailing lists at our institu-
tion as well as two of our peer institutions. Recruiting messages
asked people to help out with a “mixed-media interactive story-
telling system” and the focus of the study was intentionally left
vague. Further, the consent information presented to the recruits
was intentionally left vague as well. It described the study as fo-
cusing on the emotional response of players to videos, even though
that was not exactly our goal. We chose to do this because we did
not want to bias our results by prepping participants to be on the
lookout for influence messages.

We capped the number of participants at 75. That is, of all the peo-
ple that clicked on the link in our advertisement, once 75 of them
had filled out (or declined to answer) the demographic survey we no
longer accepted data for analysis. Of those 75 participants, 71 con-
tinued to begin the actual story, and 59 completed an entire iteration
of the story and answered (or declined to answer) the exit survey.
Additionally, although we will not report on the data because it is
beyond the scope of this study and paper, 12 of the participants
continued on to begin the story at least once more.

Of the 71 participants who began the story, we threw out the data
from 11 trials where the participants did not complete the story.
Because the major motivation behind this paper was to determine
the rate at which players entered a particular story state, including
partial stories did not make sense. We found that the difference
in the rate of study participants dropping out of the study was not
statistically significant between the groups we will define as control
( 5
38

) and treatment ( 6
33

) groups (p = 0.5298, see “excluded” in
Table 1 in Section 5).

4.2 Treatments

As mentioned in Section 2, the goal of this study is to provide data
for assessing the claim that there is potential for influence state-
ments to bring about desired behavior in players. In addition, we
have data, which will be discussed in Section 5, that indicates the
effect of using influence models on a player’s sense of self-agency.

Our design includes two groups that players are randomly assigned
to at the beginning of each episode: a control group and an influ-
ence treatment. To limit the number of variables changed in the
treatment group, before running the study we selected one of the 24
story events as our “goal”. In this case, the goal was that the player
chooses for Endo to buy fish at the fish market. There are five story
events that induce three possible paths the player can take that will
result in Endo buying fish and four possible paths that do not result
in Endo buying fish. With the exception of the first story event, the
remaining four events were associated with a hand-authored influ-
ence statement of no more than 3 sentences in one of four places:
before the pre-text; after the pre-text and before the video; after
the video and before the post-text; or after the post-text. Figure 4
is a screenshot of the system in the influence treatment where an
influence statement has been inserted after the post-text.

To further limit the number of variables changed in the treatment
group, we chose to base the statements on only one of the six prin-
ciples of influence presented in Section 2: scarcity. To effectively
use scarcity as a tool of influence, the player must perceive some
value in the character performing a particular behavior, and then
perceive that access to that behavior will no longer be available at
some point in the future. The statements were designed, by us, to
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Figure 4: A screenshot of the storytelling system during a story
event in which an influence statement (highlighted here) has been
included. The presentation of the text, video, and question-answer
sets remains the same as for the control group; however, an influ-
ence statement in the form of at most 3 sentences is added to try to
shape the player’s decision making.

convey both of those things. Here are two examples: 1) “[Endo]
knows that the freshest catch at the market is only available at the
beginning of the day. If he delays too long, he will be left with few
choices when he tries to buy some fish.” and 2) “While he waits,
Endo checks his watch. With each passing minute, the chances
of Endo finding a good fish to buy at the market are decreasing
rapidly.”

4.3 Surveys

To analyse the similarity of the people in the control and treatment
groups, we had all of the participants take part in a brief demo-
graphic survey before beginning the story and an exit survey after
they completed it. They were allowed to skip the surveys or omit
answers to any of the questions. We used the demographic survey
to compare the populations on completely independent variables.
The exit survey was used to compare the populations’ reactions to
the story and their role in the plot progression.

The demographic survey consisted of four questions about educa-
tion level, age, the amount of time spent playing computer games
per week, and the amount of time spent on the internet per week.
The subjects were asked to fill out a web form containing multiple
choice questions for each of the four topics.

The exit survey consisted of five questions about the subject’s im-
pressions of the system, their ability to control the plot progression,
and their connection with the character. In each of the five ques-
tions, the participants were asked to indicate their level of agree-
ment on a five point Likert scale [Likert 1932]. The prompts were
designed to try to quantify the effect, if any, that the use of influence
statements has on the player’s experience.

Variable χ2 d.f. p Fisher p
Dropout Rate:
excluded 0.7133 1 0.3980 0.5298
Demographics:
education level 2.8791 7 0.8960 0.9106
age 4.8730 7 0.6755 0.7521
game hours 4.1784 5 0.5240 0.6484
internet hours 4.3739 6 0.6262 0.6791
Exit Survey:
sense of control 9.5556 5 0.0889 0.0464
adapt 2.7028 5 0.7457 0.7798
manipulated 3.8408 5 0.5726 0.6436
connection 3.3411 5 0.6476 0.6888
engagement 3.6109 5 0.6067 0.6624
Goal Realization:
achieve goal 5.4289 1 0.0198 0.0286

Table 1: The results of a χ2 analysis and a Fisher’s Exact Test on
participant exclusions, demographic survey data, exit survey data,
and goal realization.

5 Results

In short, our results are rather encouraging, although not definitive.
As our ultimate goal is to use models of influence to automatically
generate statements a drama manager can use to shape a player’s
experience in a game environment, we opted to conduct our study
in a pseudo-game environment where we were able to control for
many of the variables present in a full game environment. Despite
not controlling for everything, we can still claim with confidence
that using statements based on the principle of scarcity in an inter-
active storytelling environment can lead to a statistically significant
increase in the frequency with which an author’s goal is realized
compared to a control group. There are various alternative expla-
nations. The increase could be attributable to having an extra sen-
tence, more frequent use of the word fish, etc. To fully eliminate
these possibilities is the subject of a future study in a more con-
trolled group.

Table 1 summarizes statistics from χ2 and Fisher’s Exact Test anal-
yses of participant reponses. Due to our small sample size and re-
sponse distributions, there were a number of cases where the ex-
pected values in the χ2 computation were less than five. In such
cases, Fisher’s Exact Test serves as a more appropriate statistical
test [Fleiss et al. 2003] and the results can be interpreted in the
same way as those of χ2. Accordingly, we rely largely on the p
values indicated by Fisher’s Exact Test.

The analysis presented here was conducted on the data we obtained
including a category for “no answer.” To be sure, we re-ran the anal-
ysis on the same data set where we excluded missing responses.
We found that while the p values may have changed, the statisti-
cal significance of the results at α = 0.05 were unchanged with
one exception. As will be discussed below, the significance of the
“sense of control” Likert scale responses (see “control” in Table 1)
were marginally significant (p = 0.0889) according to the χ2 anal-
ysis but significant at α = 0.05 according to Fisher’s Exact Test
(p = 0.0464) when “no answer” was included in the analysis.
When “no answer” was excluded from the analysis, both the χ2

(p = 0.0490) and Fisher’s Exact Test (p = 0.0295) indicated sig-
nificance at the α = 0.05 level.
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5.1 Goal Realization

The major finding of this study is that inserting influence statements
based on the principle of scarcity can have a statistically significant
effect on the frequency that goals are realized. Of the 59 partici-
pants who completed the story and took part in the exit survey, 33
were randomly assigned to the control group and 27 were randomly
assigned to the treatment group. In the control group, 17 out of the
33 (or 51.5%) participants bought fish during the story whereas in
the treatment group, 21 out of the 26 (or 80.8%) of the participants
bought fish. This difference is significant with p = 0.0286 (see
“goal” in Table 1).

5.2 Similarity

To ensure that the significance of the goal realization result was
not biased by an unbalanced population between the two groups,
we compared the distribution of answers to each of the four demo-
graphic survey questions. We found the distributions did not differ
significantly for any of the four questions. In addition, to justify
the exclusion of incomplete data, we compared the rate of partici-
pant drop out between the two groups. We found that five out the 38
(13.2%) participants in the control group did not complete the story
whereas seven out of the 34 (20.6%) participants in the treatment
group did not complete story. This difference was not significant
(p = 0.5298).

5.3 Exit Survey

We found that participants rated their experience similarly in four
out of the five categories in the exit survey. While not statistically
significant (p = 0.7798), it seems participants in the control group
indicated a slightly higher agreement that the story was adapted
specifically to them (see Figure 5). Again, while not significant
(p = 0.6436), participants in the treatment group indicated feeling
slightly less manipulated by the system (see Figure 6). Insofar as
this finding is significant, it might be attributable to the nature of
how influence works: an exploiter (the author) can put an exploited
person (the player) in a situation where they feel they have made de-
cisions for their own reasons, free from the persuasion of an outside
source, even if that is not at all the case.

The last two questions of the exit survey pertained to how the player
connected with the character and engaged the system. There was
no significance to the minor variations observed in the response
distributions for those two questions (connection p = 0.6888 and
engagement p = 0.6224).

5.4 Sense of Control

We did observe a significant difference in the responses of players
in the control and treatment group (p = 0.0464) when asked about
their feeling of control over the story progression. The full distri-
bution of answers by group is presented in Figure 7. There are two
points worth mentioning about the distributions. First, participants
in the control group did not indicate strong feelings in either direc-
tion, tending to either agree or disagree (with only one participant
selecting “neither agree or disagree”). On the other hand, some of
the participants in the treatment group indicated either a stronger
level of agreement with four responses in the strongly agree cate-
gory and a stronger level of disagreement with three responses in
the strongly disagree category. The cause for this greater variability
of responses in the treatment group is unclear.

Second, note in Figure 7 the discrepancy between participants in
the control and treatment groups who indicated overall agreement
(either agree or strongly agree). In the treatment group, 13 out of 24
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Figure 5: The distribution of responses in the exit survey pertaining
to the player’s perception of the story being adapted to them. (“na”
indicates no answer given, “sd” indicates strongly disagree, “d”
indicates disagree, “no” indiates neither agree or disagree, “a”
indicates agree, and “sa” indicates strongly agree)
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Figure 6: The distribution of responses in the exit survey pertaining
to the player’s perception of being manipulated. (“na” indicates
no answer given, “sd” indicates strongly disagree, “d” indicates
disagree, “no” indiates neither agree or disagree, “a” indicates
agree, and “sa” indicates strongly agree)
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Figure 7: The distribution of responses in the exit survey pertain-
ing to the player’s perception of control over the story progression.
(“na” indicates no answer given, “sd” indicates strongly disagree,
“d” indicates disagree, “no” indiates neither agree or disagree,
“a” indicates agree, and “sa” indicates strongly agree)
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(54.1%) indicated overall agreement whereas 21 out of 30 (70.0%)
in the control group indicated overall agreement. This difference is
mirrored for disagree as well. We believe we have an explanation:
the control group in this study is equivalent to no drama manager;
therefore, it is unsurprising that participants perceived a change in
their degree of control in the treatment group.

An alternative explanation revolves around story content. Play-
ers who did not purchase fish entered a portion of the story where
there were more options immediately available to them. While the
branching factor of the story graph is two for all paths, there is less
coherence among events in the paths that do not pass through the
“purchase fish” event; that is, if a player makes a decision to cause
a particular story event, it happens immediately and they are pre-
sented with another set of options. The path that leads to and from
purchasing fish required the player to re-commit to a decision they
had made earlier. For example, the first time the player is given the
choice to purchase fish, the next story event puts them in a situation
where they pass the train station and must decide whether or not
to continue with their original plan to buy fish or to enter the train
station and head out of the city for the day. Anecdotally, a number
of participants described this as “frustrating.” Because we did not
include an interview or comment box in our survey, we cannot re-
port any qualitative results to back up this explanation. Further, this
characteristic of the story only became apparent to us in a post hoc
analysis after speaking informally with a handful of study partici-
pants.

Given this anecdotal evidence and alternative explanation, an addi-
tional point of interest is the apparent lack of significant difference
in a player’s feelings of being manipulated. The distributions of an-
swers by group for feeling manipulated are presented in Figure 6.
This data is very encouraging when taken in concert with the alter-
native explanation. If it is in fact the case that participants did not
feel any more manipulated when influence statements were used
and the change in feelings of control are attributable to story struc-
ture rather than influence, then we might have an indication that
the player’s sense of self-agency is preserved when models of in-
fluence are used compared to using no drama manager (we already
know the system’s affordance for player self-agency is preserved).
This claim remains speculative at this point, but we plan to conduct
additional experiments to try to verify that this claim can be made,
perhaps by changing the influence goal, conducting a post-play in-
terview with participants, or performing a “think-aloud” protocol
with a small sample of participants to discuss their interpretation of
the exit survey prompts.

6 Conclusion and Future Work

In this paper, we have presented an argument for using models of in-
fluence as tools to shape players’ experiences in interactive settings.
We have presented a choose-your-own-adventure-style architecture
that we have implemented and used to study and quantify the ef-
fect of influence statements based on the principle of scarcity. We
have found that there is a measurable difference in players’ behav-
ior when influence statements are used and that the difference is
statistically significant. We have also presented data that describes
the effect of the influence statements on the players’ perceptions of
their experience. We have shown that in four out of the five cat-
egories surveyed, there was no statistical difference between the
control group and the treatment group. In the one category that
does show a statistical difference, we have presented two plausible
explanations for the cause of that difference, and described future
experiments we plan to run that will help to identify the proper ex-
planation rigorously.

In addition to those experiments, we also plan to conduct authoring

studies. A major motivation for the development of our models of
influence is to reduce the burden on the author. To study the effect
the models may have, we plan to use the authoring tool described in
Section 3 (in a modified form) as a platform for comparing the au-
thorial effort in creating a story when the author can specify goals in
a language we provide and allow the system to generate the drama
manger action automatically rather than using hand-authored drama
manager actions.

The output of that study will be a set of stories that have been au-
thored both with a hand-created set of drama manager actions and
with a set of system generated drama manager actions. Those sto-
ries will form the basis for comparing how players’ perceptions of
their experience change between author-created actions and actions
created using the influence model. These studies will enable us to
re-verify the results obtained in this paper regarding the significant
increase in goal realization in the treatment case.

Lastly, we are interested in performing a deeper analysis of the data,
especially in situations where participants played more than once.
In this study, we never intended to include data from more than
one episode per participant, but we did allow participants to play
as many times as they wished. There was a relatively high dropout
rate in episodes subsequent to the first; nonetheless, six participants
completed two trials and one completed four. We would like to use
this data to examine the lasting effects of influence. For example,
one of the participants was randomly assigned to the control group
during their first episode and did not buy fish. In the second episode,
the participant was assigned to the treatment group and did buy the
fish. What if this were the other way around? What if they were in
the treatment group during their first episode; would they still have
a tendency to buy fish during their second episode even if they were
no longer in the treatment group?

In conclusion, we are highly encouraged by the findings presented
in this paper. We have presented a strong argument for further study
into the efficacy of using influence tools for automatically imple-
menting drama manager actions. The results presented in this pa-
per indicate that this approach has the potential to be successful
with further development. We have identified and presented a few
techniques that will guide the development of future studies on this
topic to enable us to more definitively verify our three main goals of
providing tools that enable authors to effectively shape player ex-
periences, reducing the author’s burden, and doing so without the
player perceiving a decrease (and preferably perceiving an increase)
in self-agency.
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