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The dominant
research
questions in this
field have yet to
be defined.

It is an exciting time to get
involved with games
research!

UX Lab, Epic Games



What's in a Game?

game /gam/ n. (pl. -games) a series of rules that
involves a structured conflict representing a subset of the
world.

{"<start>" : "<template>",
"<template>"
"<object> in which players <engagement>.
<object> that involves <characteristics>.
<object>
<object> characterized by S
"<object>"

} molleindustria. htto://www.gamedefinitions.com/



An Operational Definition

A game Is
a system in which players engage in an
artificial conflict,
defined by rules,
that results Iin a
—Eric ZImmerman and Katie Salen, Rules of Play
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HCI & Games Research: An Overview

» Past: Understanding Player & Game
* Present: A Fragmented Field
* Future: The Science of Game Design



HCI & Games Research: An Overview

» Past: Understanding Player & Game



Understanding Player & Game

* Piaget’s (1962)
Play, dreams, and
Imitation in
childhood

> Child development
Involves schema
building

> Play environments
lead to richer
schemas




Understanding Player & Game

Table 2
Heuristics for Designing Enjoyable

User Interfaces
J
¢ Malone S (1 981 ) L. Challenge

. ; A. Goal. Isthere a clear goal in the activity? Does the
H e U r I S t I C S f O r interface provide performance feedback about how

. . . close the user is to achieving the goal?
designing enjoyable
u S er I n t er f a CeS 1. Does the activity have a variable difficulty level?
For example, does the interface have successive

> C h al I e N g e wayers of complexity?

2. Does the activity have multiple level goals? For

> F a n t a Sy 2);2;::;, does the interface include score-
> Curiosity

B. Uncertain outcome. Is the outcome of reaching the
goal uncertain?

II. Fantasy

A. Does the interface embody emotionally appealling
fantasies?

B. Does the interface embody metaphors with physical
or other systems that the user already understands?

III. Curiosity

A: Does the activity provide an optimal level of
informational complexity?



Understanding Player & Game

Bal tI e S 9 9 6 P Ll o
a a an inva e [?2] <> < . [? i
y files in that category. ) 3 ([14/11]
- . m . alth : [ 318/ 318]
[ Paging : (Enter), (T)op, (Q)uit, (B)ack, (R)efresh, (L)ast, (A)ll ]: Mana :[ 302/ 302]
[ Paging : (Enter), (T)op, (Q)uit, (BJack, (R)efresh, (L)ast, (A)ll | ! 3 / :[ 661/ 661]
[ Paging : (Enter), (T)op, (Q)uit, (B)ack, (R)efresh, (L)ast, (A)ll ]:
You may also use the ‘index' command to see all help files that begin with ‘ ]

a certain letter or letters, as well as a short description for each. See
'help index' for more information. Similarly, you may use 'help search
<keyword(s)>' to list help files which contain the given string (‘help
search cure', etc.).

[?1 <> 2]

avanauic Laleguies. 1yPe GUIILEHD SUalcgulyiaiic- W See ail ey

old : [498,098]
If you are a new player trying to figure out where to start, please read 1 st Points : [ 70]
'help newhelp'. If you have any questions, don't hesitate to ask on the :

> Different players E————
value challenge,
fantasy, curiosity
differently
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Understanding Player & Game

» Bartle’s (1996)
Players Who Suit
MUDs

> Different players
value challenge,
fantasy, curiosity
differently

» Tradeoffs for
experience

KILLERS

ACTING

ACHIEVERS

PLAYERS <

v

SOCIALIZERS EXPLORERS

&

INTERACTING

> WORLD




Understanding Player & Game

® H u n iC ke : Le B I an C, The MDA framework formalizes the consumption of

games by breaking them into their distinct components:
and Zubek’s (2004)
MDA

» Mechanics
> Dynamics

» Aesthetics _ *‘5‘;‘&“'

* The indirect-design - ===
p ro b I e m The designer and player each have a different perspective.

Rules ——» System — “Fun”

...and establishing their design counterparts:

Mechanics —» Dynamics —» Aesthetics




HCI & Games Research: An Overview

* Present: A Fragmented Field



Human-Computer Interaction v. Player-Computer Interaction

* Lazzaro’s (2008)
Gameplay Experience Goals

> HCI

Task Completion
Reduce Error
External Reward
“Intuitive”

Reduce Workload

PCI

Entertainment
Fun-to-beat obstacles
Intrinsic Reward

New Things to Learn
Increase Workload



Fragmented Field

v

2014 | October 19-22

) CHI PLAY - Radisson Admiral Hotel

Toronto Harbourfront

e Carter etal’s
2014) Paradigms of
Games Research in
HCI

Attending Program Participate » Courses Workshops Keynotes Organizers

Welcome

CHI PLAY is an international and interdisciplinary conference (by ACM SIGCHI) for researchers and
professionals across all areas of play, games and human-computer interaction (HCI). We call this area
“player-computer interaction.”



A Fragmented Field

» Carter et al.’s
(2014) Paradigms of
Games Research in e wn| eate
HCI L PR

October 19-22
Radisson Admiral Hotel
Toronto Harbourfront

Welcome

CHI PLAY is an international and interdisciplinary conference (by ACM SIGCHI) for researchers and
professionals across all areas of play, games and human-computer interaction (HCI). We call this area
“‘player-computer interaction.”



A Fragmented Field

e Carter et al’s
(2014) Paradigms of
Games Research In
HCI

In order to identify the relevant papers for this literature
review, we used the following Boolean search string in the
ACM Digital Library:

((Title:game*) or (Title:gaming*) or (Title:play*) or
(Abstract:game*) or (Abstract:gaming*) or
(Abstract:play*)) and (PublicationTitle:SIGCHI Conference
on Human Factors in Computing Systems) and
Published As:proceeding)




A Fragmented Field

THE BUSINESS OF ©© 0 &

GAMIFICATION
WHAT IS o

e Carter et al.’s
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A Fragmented Field

)
e Carter et al.’s
. Plunkett, Luke. (2010). Where Board Games and
(201 4) Parad[gms Of Video Games Come Together. Kotaku. Available:
https://www.kotaku.com.au/2010/07/where-board-

Games ResearCh In games-ad-ideo-games-come-together/
HCI A

> Operative
> Epistemological




A Fragmented Field

Dominguez et al.’s Mimesis Effect

e Carter et al.’s in CHI2016
(2014) Paradigms of
Games Research Iin

INVENTORY

i - o

HCI |' (1) )rr
- & - A

> Operative I jr
Ay Iy

> Epistemological . 3 ﬁ
> Ontological S - i\
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A Fragmented Field

“We Twitch P TLVE

e Carter et al.’s i g o

(2014) Paradigms of |25 B Frmme
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minutes, 4
2014
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A Fragmented Field

e Carter et al.’s
(2014) Paradigms of
Games Research Iin

HCI

" Operatlve Instrumentalize games and play
> Epistemological for other non-games work
> Ontological

> Practice



A Fragmented Field

e Carter et al’s
(2014) Paradigms of
Games Research In
HCI

> Operative
> Epistemological

" Ontologlcal Interested in games and play
» Practice as disciplines in their own right



Ontological v. Practical Games Research

 Nacke et al.’s (2014) Methods for
Evaluating Gameplay Experience

@ 0
(N Ea (0

que Player
Designer

Figure 1. Three methodological frames of gameplay experience in the game develop-
ment process. For example, game system experience methods are concerned with func-
tional testing of the game; player experience methods ideally use sensor technology (or
usability and playtesting) to assess emotion and enable player-game interaction, and final-
ly logging metrics methods (among others) enable assessing game context experience.




Ontological Games Research

 Nacke et al.’s (2014) Methods for
Evaluating Gameplay Experience

> Psychophysiological Player Testing (e.g. EDA,
EEG)

> Eye Tracking

> Persona / Player Modeling

> Game Metrics Behavior Assessment
> Rapid lterative Testing and Evaluation



Practical Games Research

 Nacke et al.’s (2014) Methods for
Evaluating Gameplay Experience

> Ethnography

> Cultural Debugging

> Playability Heuristics

> Qualitative Interviews and Questionnaires
> Multiplayer (social) Game Metrics



A Fragmented Field

e Carter et al’s
(2014) Paradigms of
Games Research In
HCI

> Operative

> Epistemological
> Ontological

> Practice



HCI & Games Research: An Overview

* Future: The Science of Game Design



A Science of Game Design is Needed

Gamification Science discovery
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« Games are a Significant Engineering Challenge ™
* Advances in technology create more problems
 Research should target both artifact and person



Games are a Significant Engineering Challenge ™

* Costly
 Difficult
* Poorly understood




Cost of Most Expensive Games per Year

25U LANRGS WALRGS
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Authorial Combinatorics Problem

* Bruckman’s (1990)
The Combinatorics
of Storytelling:
Mystery Train
Interactive

> Content authoring
Increases
exponentially with
player choice

208

S
N

A

N
el
N

/\ /\ / \



CHOOSE YOUR OWN ADVENTURE - 1°

- oS5V AR WIAIRGS
HEGAVE | OLD REFUBLIC
OF TIME S
BY EDWARD FACKARD - ull-time writers + 3 years

= 200,000 lines of dialogue
(approx. 1,000,000 words)

(1,094,170 words)




Factors Influencing the Decision to Buy a Game

Similarity
9%

Sequel
9%

Word of m
11%

Graphi
12%
v
Interesting Story
16%

Essential Facts About the Computer & Video Game Industry
(Entertainment Software Association, 20106)



Engineering Successful Games

5 how do you make a successfl. X

— C () | & Secure | https://www.google.com/search?source=hp&g=how+do+you+make+a+successful+game&oqg=ht
GO g Ie how do you make a successful game !/ Q
All Videos Shopping News Images More Settings Tools

About 280,000,000 results (0.66 seconds)

Gamasutra - Guidelines for Developing Successful Games ©
https://www.gamasutra.com/view/feature/131450/quidelines_for_developing_.php ~

When you set out to develop a PC game, your potential market is basically everyone on Earth who owns
a PC. Once you begin making decisions about your.

How to Make a Successful Game: 9 Steps (with Pictures) - wikiHow ©
www.wikihow.com» ... » Video Games » Video Game Creation v
Steps. Review current games in the platform you're interested in. Be original and inventive. Consider

creating an adventure game. Brainstorm puzzle games. Think about action games. Consider simulation
games, games that are concerned with playing out realistic situations in game settings.

This Is The Formula For Creating An Insanely Successful Mobile Game ©
www.forbes.com/.../this-is-the-formula-for-creating-an-insanely-successful-mobile-ga... v




Engineering Successful Games
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Cowboys, Ankle Sprains, and Keepers of Quality:
How Is Video Game Development Different

from Software Development?

Emerson Murphy-Hill Thomas Zimmermann and Nachiappan Nagappan
North Carolina State University Microsoft Research
Raleigh, North Carolina, U.S. Redmond, Washington, U.S.

emerson@csc.ncsu.edu {tzimmer,nachin}@microsoft.com




There’s a lot of hacks and kludges to
get things working... I’'m sure you would
find tons of duplication of effort,
definitely. I've been an audio
programmer on [X] different games and
I've written [X] different audio engines.

Cowboys, Ankle Sprains, and Keepers of Quality:
How Is Video Game Development Different
from Software Development?

Emerson Murphy-Hiill Thomas Zimmermann and Nachiappan Nagappan
North Carolina State University Microsoft Research
Raleigh, North Carolina, U.S. Redmond, Washington, U.S.

emerson@csc.ncsu.edu {tzimmer,nachin}@microsoft.com




Meaningless Procedural Content Generation
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Procedural content generation
* Artificial intelligence for game content creation

HIGH SCORE

s i"'i;ll‘m‘i *******************
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Meaningless Procedural Content Generation
e No Man’s Sky can generate 1.8 x 1019 Planets

il g s BRSNS —— ]
The effect is dizzying. But it wasn’t enough. After three years of hype, it took just a few hours for players to start
complaining that the game was boring or was missing features they had seen in early trailers. Many asked for

refunds. What went wrong?

To answer why No Man's Sky fails, we can look at how it misses the target of human
exceptionalism. The technology here is impressive, beautiful, and sometimes unforgettable. That
tech's basic template, however, sets a level of expectations that maybe no game could ever
deliver—and that this one certainly doesn't.




The Kaleidoscope Effect

 Cardona-Rivera’s
(2017) Cognitively-
grounded
Procedural Content
Generation

> We can summarize
expressive range in
our heads




The Player Modeling Principle

» Sylvester’s (2013)
The Simulation
Dream

> “The whole value
of a game is in the
mental model of
itself it projects into
the player’'s mind.”

Research should target
artifact and player!



acit Learning and Expectations
ZIFVID "i'll
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IF VIDEO GAMES HAVE TAUGHT ME.
ANYTHING, IT'S THAT IF | ENCOUNTER ENEMIES
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THIS GAT HAS A SIDE
QUEST TO OFFER ME.

My experience with #RPG is teling me
to ask this guy if he has any rare
weapons or abilities for sale.




The Bard’s Leap

o
.

Bethesda Game Studios; The Elder Scrolls V: Skyrim. Bethesda Softworks, 2011.




Ontological Framework: Games as Conversation

e Cardona-Rivera and
Young's (2014)
Games as
Conversation
> Games are contexts

for communicative
exchange

* Blow's (2016) AIIDE
Keynote

> Level Design as an
NLG Problem

Why not approach level design

as a problem in
natural language generation?

The level is like an utterance. The

utterance is an expression of
internal ideas.

The internal ideas come first!



The Science of Game Design

* The systematic organization of design
knowledge encompassing game structure
and player behavior

<+t—> <+t

> The search for invariant relationships
- e.g. F=ma, Fitts’ Law, Hick-Hyman Law
- My research: Al generation as understanding




Recap

» Past: Understanding Player & Game
* Present: A Fragmented Field
* Future: The Science of Game Design



* Photography used to require
expertise

> Digital camera changed that

My work targets the science of game design
through the invention of its digital camera

Cognitive Response Research
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Rogelio E. Cardona-Rivera, Ph.D.
rogelio@cs.utah.edu
qged.cs.utah.edu LABORATORY FOR QUANTITATIVE EXPERIENCE DESIGN
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Shameless Plug

Spring 2020 Course! SPRING 2020

_ : ARTIFICIAL
EAE 6900-023: INTELLIGENCE
Game Al FOR
In this course we will examine GAMES

. EAE 6900-023

\,
» H/4:35-5:55PM
4
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TO LEARN MORE VISIT
—— am— HTTP://QED.CS.UTAH.EDU/

both traditional and modern
artificial intelligence (Al)
techniques that are used in the
design of computer games. We
will look for techniques for
game playing as well as the
design of Al agents tasked with
creating targeted experiences
for players.







