
Eliciting Emotions in Design of Games – a Theory Driven 
Approach 

Alessandro Canossa 
Northeastern University 

360 Huntigton Ave. 
Boston, MA 

a.canossa@northeastern.edu 

Jeremy Badler 
Northeastern University 

360 Huntigton Ave. 
Boston, MA 

jbadler@ski.org  
 

Eric Anderson 
Northeastern University 

360 Huntigton Ave. 
Boston, MA 

ec.anderson@northeastern.edu 

 

Magy Seif El-Nasr 
Northeastern University 

360 Huntigton Ave. 
Boston, MA 
m.seifel-

nasr@northeastern.edu 

 

 

ABSTRACT 
As technology becomes more powerful, computer software and 
game designers have ever-expanding tools available to create 
immersive, emotional experiences. Until recently, designing 
emotional experiences was achieved by veteran designers relying 
on insights from film theory and intuitions developed through 
years of practice. We propose another approach: leveraging 
scientific knowledge of emotions to guide the design process. The 
approach can serve as a resource for fledgling designers trying to 
break into the field, but will hopefully provide a few new insights 
for veterans as well. In addition, it may interest emotion 
researchers and psychologists looking to expand their stimulus 
repertoire. As a necessary underpinning for the design process, we 
will discuss several theoretical psychological models of emotions. 
Classical theories largely treat emotions as basic, universal states 
that are invariantly evoked by specific stimuli. While intuitive and 
popular, these theories are not well supported by current evidence. 
In contrast, a psychological constructionist theory, called the 
Conceptual Act Theory [6] proposes that emotions are constructed 
when conceptual knowledge is applied to ever changing affective 
experiences. The CAT proposes that emotional states can exhibit 
strong variation across instances and individuals due to 
differences in situational factors, learning histories and cultural 
backgrounds. This theory better fits available data, and also 
provides a framework for modeling emotional changes that vary 
by situation, person, and culture. The CAT also fits better with the 
game design process, since it treats users holistically as 
individuals. During the course of a game, similar to real life, 
emotions emerge from evaluations of situations and can therefore 
not be deterministically dictated by a single stimulus. Using the 
CAT framework, we developed a process to create affective 
digital game scenarios. Our goal is to give game designers, a 
scientific framework to better guide the design process. 

CCS Concepts 

•  Human-centered computing →  Interaction design →  
Interaction design process and methods → Scenario-based design  
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1. INTRODUCTION 
Creating emotionally engaging experiences is an important 

goal of game design. Game designers and developers use many 
different design techniques to evoke emotions. The Mechanics, 
Dynamics, Aesthetics (MDA) model, for example, advocates for 
the development of mechanics (game rules) that lead to game 
dynamics (game systems) that achieve aesthetic goals. The goals 
are defined as states that include: sensation (games as sense-
pleasure), fantasy (game as make-believe), narrative (game as 
drama), challenge (game as obstacle course), fellowship (game as 
social framework), discovery (game as uncharted territory), 
expression (game as self-discovery) and submission (game as 
pastime) [74]. Several game design authors have proposed 
principles that describe the role of visual design, environment 
design and other physical properties of games and how they 
change over time as a way to evoke affect and a general sense of 
pleasure [75, 76]. The use of writing techniques to develop 
character and narrative in games that have emotional impact has 
received attention as well [28]. There have also been several 
works discussing the development of reward systems to encourage 
player achievement, competition or collaboration as a way to 
evoke emotions and sustain engagement (e.g. [78]). Virtual 
environment researchers have also acknowledged the potential 
and utility of adopting psychological theories of affect and 
emotions. One area where emotion theory has been used is in 
developing computational models of emotion elicitation for 
creating believable characters. Examples of this work include the 
Oz project, where the research group used scientific "appraisal" 
models of emotions [79] to develop expressive believable agents 
that can inhabit a virtual narrative world [50]. 

However, top designers see the game experience holistically. 
Thus the process of evoking emotions arises not just from 
characters that are expressive or believable, but from the complex 
interaction of all game elements: lighting, movement, sequences 
of events and user choices, and from the overall feel of the 
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According to the CAT ,there are at least five sources for the 
variations that occur in emotional episodes: (1) the behavioral 
adaptations that serve as initial, affective predictions about how to 
best act in a particular situation (e.g., it is possible to freeze, flee, 
fight or faint during fear), (2) the concepts that develop for 
emotion, (3) the vocabulary used for emotions, (4) the variation in 
the types of situations that arise in different cultures, and (5) 
stochastic processes.  As a result, there is variation within emotion 
categories, both within individuals and across people and cultures. 
Not everyone will experience the same emotion to the same 
stimulus, and even the same stimulus/person pairing can create 
different emotions at two different times. 

2.3 Utility of the Conceptual Act Model to the 
game design process 

Modern games contain complex, dynamic worlds that are 
well-suited to the application of the CAT for creating emotional 
experiences. Several key features of the CAT model are 
particularly relevant for game design: 

1) There is variability in how people will respond to stimuli. 
This can be due to participants’ past experiences, or contextual 
elements present in the situation that can be interpreted differently 
by different participants. 

2) The context is critical for the experience users will have. 
A snake may elicit fear in one context, but amusement in another.  

3) The sequence of events that lead to a specific situation is 
important when developing an emotional scenario.  

A user’s response is not solely determined by current 
conditions; it is also influenced by the preceding sequence of 
events. This is an important element of game design. Designers 
often use a “beat chart" to signify the sequencing of events or 
beats (single units of action) and their effect on the participant as 
they go through an experience. Using these three constructs, we 
will discuss in Section 4 a framework to guide the design process 
and show how these ideas can aid in developing and designing 
emotionally engaging scenarios. First, however, we briefly review 
current theory on designing for emotions. 

3. PREVIOUS WORK ON EMOTIONS IN 
DESIGN 
3.1 Computational Models of Emotions 

Computer scientists have attempted to model how emotions 
are elicited by modeling them using digital environments. 
Marsella, Gratch and Petta [51] summarized several 
computational models of emotions. Most of these models use 
classical appraisal theories as the theoretical foundation, with the 
goal of developing 'emotional' virtual characters used in games 
and simulation. Computationally-based appraisal models assess 
events in the surrounding environment, compare them to an 
internal belief system, and change their emotional state 
accordingly. For example, the EDA model [33, 35] parameterizes 
external events in terms of desirability and likelihood of 
happening, which are then used to map to specific emotions. For 
example, positive desirability with likelihood < 1 yields hope, 
while negative desirability with likelihood = 1 yields distress. A 
good example of customized internal beliefs is the bully agent in 
the FearNot! system [21], which interprets as desirable another 
agent having fallen on the floor and crying (having been pushed 
by the bully); accordingly, a gloating response is produced. 
Besides appraisal models, three other categories of affective 
modeling are dimensional, anatomical and rational. Dimensional 

models do not implement discrete emotional categories, but rather 
treat emotions as continuous variables (i.e. affect; see Figure 1). 
For example, WASABI [11] defines different emotions as ranges 
in arousal-valence-dominance space, appraises the current 
situation in the same space, and uses the distance between the two 
to calculate a likelihood of a given facial expression. Anatomical 
models [4] are built from the ground up based on neuroanatomical 
data and processes. As such, they tend to be focused on a single 
emotion (e.g., fear) and have received only limited attention from 
the computational community. Finally, rational models are in 
many ways the opposite of anatomical, eschewing psychology 
almost entirely in favor of a pure artificial-intelligence approach. 
A good example is Scheutz and Sloman [68], who use the simple 
affect “hunger” to modify the behavior of intelligent, sensing 
agents in a world populated by other agents, food and various 
lethal entities.  

Computational models of emotions are often put to use in the 
broader context of believable characters. Indeed, if computer-
controlled agents are ever to appear “human”, their ability to 
realistically express emotion is almost a requirement [10]. Once 
an agent has selected the appropriate emotion via an affective 
model, the agent needs to behave accordingly. An agent's 
emotional state can be conveyed visually by head position and 
facial expression [5, 22, 23] as well as body posture and 
movement [1, 3, 17, 60, 61]. The link to cognitively-driven 
behavior was recognized and exploited early on by the Oz project 
[72, 73], which developed an expressive artificial intelligence 
informed by emotional state. More recently, Hudlicka and 
colleagues [39, 40] modeled affect-induced changes in cognition, 
such as an increased threat response if the agent is anxious. Many 
of the researchers computationally modeling emotions use 
appraisal theory as a theoretical foundation for good reason. 
Appraisal theories focus on emotion elicitation - exactly what the 
researchers are attempting to model. For designers, such projects 
are interesting but leave out an important element: the actual 
experience of an emotion. Games seek to provide a holistic 
experience to the player, and since the above models do not 
include subjective experience they are of limited use to designers. 
Many game designers have therefore abandoned the use of 
emotion theory and instead adopted an alternative approach, either 
(a) creative methods that borrow techniques from other disciplines 
(e.g., film theory) and rely heavily on intuition, or (b) a more 
scientific approach where the design is still creative, but is tuned 
through the iterative process of testing, evaluating outcomes and 
modifying game variables as needed [2, 55, 54]. 

3.2 Creating Emotions in Interactive 
Experiences 

Artists, designers, directors and other content creators often 
seek to evoke or manipulate the emotions of those who experience 
their work. They are interested in the holistic experience of the 
user. Many design techniques were documented in the 1960s and 
70s, with the rise of film theory as an academic discipline. In 
films and television [13] as well as advertising [64], visual 
scenery and ambient light and color play a particularly important 
role. For example, according to Western cultural norms the color 
red often evokes violence or passion, while blue is methodical and 
cold [12]. Games are no exception [62], and may be even more 
effective conductors of emotion since they provide levels of 
control and immersion that are impossible using classic 
techniques [34, 56, 69]. One study [27] asked participants to 
navigate through versions of a virtual environment that differed 
only in some visual dimension (color, saturation, brightness or 
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5. FORMATIVE AND AFFECTIVE 
EVALUATION 

In order to validate our four scenarios, we performed two 
rounds of testing. The first battery of tests (with 3 subjects, two 
females, aged 20 and 21 and one male aged 20) was intended as a 
formative evaluation to assess usability and playability of the 
experience. Testers were recruited among students enrolled in the 
Game Design program at Northeastern University. After playing, 
they were assessed as to how well they could form a mental map 
of the locations and orient themselves in the designed worlds, as 
well as whether they could perform the actions required by the 
scenario. They were also informally queried on their emotional 
impressions. After testing, the design team made several 
modifications. For example, the Fear Cave had proved particularly 
difficult to navigate due to the dim lighting and slightly non-
intuitive layout, so to avoid disorientation the floor plan was 
adjusted and unique light emitters were placed at key junctions.  

For the second testing phase, our goal was to assess the 
effectiveness of the game at evoking affective responses. As 
mentioned above, there is no biological signature of emotions, 
though affect is much more reliably measured. Thus we used a 
multi-measurement approach, with both psychophysiology and 
retrospective verbal reports. While playing the four scenarios 
electrodermal activity (EDA) was measured as an index of 
arousal. EDA and other physiological signals are often used to 
evaluate some aspect of a user’s experience during gameplay [43, 
47, 58]. The testers were three subjects (one female/ two male) 
from the Interdisciplinary Affect Science Lab at Northeastern 
University who were not familiar with the project and had a 
variety of experience with video games. The subjects played the 
game in the physiology experiment space while their EDA was 
recorded. After completing play, they were asked to report their 
affective state during the game, questioned about their actions in-
game and asked to describe the atmosphere of each scenario.  

Although three subjects is too few to provide a reliable 
analysis of EDA data, the qualitative trends were nonetheless 
promising: the Fear Cave signals were consistently above 
baseline, while the Calm Valley and Sad Hotel were consistently 
below. These findings are consistent with our goal of the Fear 
Cave eliciting higher arousal and the latter scenario eliciting low 
arousal. The Exciting Casino was more variable, probably due to 
the fact that two of the three subjects had trouble executing the 
scenario task (we have since revised the in-game instructions) 
causing the onset of frustration that took precedence over any 
other affective state. Individual differences in game play were also 
visible in the data; the most striking example was a subject who 
accidentally removed the clothes from the dead refugee in the Sad 
Hotel and began laughing uncontrollably, yielding an EDA spike 
that persisted even after the scenario ended.  

Such examples illustrate that subjects who do not 
successfully complete the task at hand are likely to report very 
different emotional experiences. They also highlight the fact that 
aesthetic features alone are not sufficient to guarantee the desired 
affective state. The tasks to be performed and the action 
possibilities in each scenario are not just additional elements of 
the design that can be treated separately, but are a fundamental 
layer of the whole experience. Additionally, the critical 
importance of players’ interactions with their environment shows 
how game scenarios rather than video or audio stimuli can achieve 
deeper emotional impact, an observation of particular interest to 
affective scientists who wish to study powerful emotions in the 

lab. During the post-play reports, all of the subjects gave 
descriptive adjectives that almost exactly matched the 
development targets. Thus "scary" or "creepy" were used to 
describe the cave, "calm" or "relaxing" were used for the valley, 
"exciting" or "fun" the casino, and "depressing" or "sad" the hotel. 
Our goal is to use these scenarios in future research, modulating 
both the targeted affect and its intensity to explore individual 
differences in affective reactivity. 

6. CONCLUSIONS 
In this paper we discussed a theory driven approach to 

develop interactive experiences, especially games, which evoke 
affective responses from users. In particular, we argue for the 
holistic nature of designing emotional experiences, and thus 
propose using the CAT as a psychological model of emotions. 
The CAT acknowledges that individual differences, situational 
context, past experiences, mindset, and sequence of stimuli jointly 
influence participants’ affect and behavior. Based on the model 
we developed a generalized, systematic process for designing 
game scenarios to evoke emotional experiences, and used it to 
develop our own research tool. We hope this novel approach 
facilitates a new perspective on theory-driven design and leads to 
interactive experiences with more varied and vivid emotions 
within. 
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