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INTRODUCTION

The intent of this chapter is to review principies and chatlenges
in game design and evaluation and to discuss user-centered tech-
niques that address those challenges First we present why
games are important, followed by the definitions and differences
berween games and productivity sofeware. In the next section,
we discuss the principles and challenges-that-are unique to-the
design of games That discussion provides a framework for what
we believe are the core variables that should be measured to
aid in game design and evaluation The chapter concludes with
some examples of how those variables can be operationalized
in which we present the methods used by the Microsoft Game
Studios User-testing Group.

WHY GAMES ARE IMPORTANT

Computers that appeared commercizi[ly in the 1930s created
a technological bagrier that was not easy to overcome for the
greater population Only scientists, engineérs. and highly tech-
nical persons were able to use these machines (Preece et al
1994) As computers became less expensive more advanced,
and more reliable the technology that was once only available
to a smali group of people permeated throughout the popula-
tion and into everyday life To gase this transition, the need fora
well-designed interface between the user and the technology be-
came a necessity Codiputers games come from similar origins
and potentially may head down a similar path Early attempts
_at making commercial video games have failed because of un-
necessarily high levels of complexity The following quote from
Nolan Bushnell (cofounder of Atari) states the issue quite suc-
cinctly: ' No one wants to read an encyclopedia to play a game’
(Kent, 2000 p 28). In retrospect, some of the most successful
video games werc the ones that were indeed very simple
Entertainment in general is a field of great importance to ev-
eryone (Schell, chapter 43, this volume). Today, the video game
industry is one of the fastest growing forms of entertainment to
date. According to the Digital Interactive Software Association
(IDSA), revenue from computer and console games practically

doubled from $3 2 billion in 1994 to $6 02 billion in 2000, when

more than 219 million games were sold (IDSA, 20000 To put
this inte perspective the number of peopfe in the United States
who played video games during 2000 was 5 times that of those
who went to Americas top five amusement parks combined,
and 2 times as many as those who attended all Major League
Baseball game$ (IDSA) Thirty to forty percent of homes in the

United States own a console gaming system with another 10

to 20% renting or sharing consoles (Cassell & Jenkins 2000).
These statistics do not even take into account the international
importance of video games _

One of the misconceptions about video games is that they are
currently played only by a small segment of the population that
is, younger boys This mi'sconception may stem from a variety of
things fromycontroversial beliefs about boys and men possess-
ing an innate mathematical superiority (¢ g Williarhs, 1987)
to statements that the electronics industry has traditionaily

been marketed to boys (¢ g Chaika 1996) to the fact that
on¢ of the most successful companies in the gaming industry
(i e, Nintendo) has indeed targeted the younger male popu-
lation Nintendo's positioning has traditionally been targeted
toward youth and adolescent age groups which have clearly
been demonstrated by previous marketing campaigns and pro-
motions on such things as cereal boxes (Herz, 1997; Provenzo,
1991). However, the average age of those who play video games

115 28 (IDSA 20007 Also, there is a large movement in the gaming

industry that targets the female market as well (Gorriz & Medina
2000) Purple Moon was founded in 1996, and Gitl Games Inc.
was founded in 1993, bothas an ¢ffort to make games dedicated
for girls (Cassell & Jenkins 2000) A recent survey done by Peter
D. Hart Research Associates claims that three in five Americans
say they play comput<t or video games and that 43% of them
are female gamers (IDSA)

Currently, many would argue that games play a large role

*in pushing research and techrology forward This includes

such areas hardware innovations (graphics cards processors
sound cards; € g., Kroll "2000) research on the relationships
between artificial intelligence and synthetic characters or com-
puter graphics (e g, Funge, 2000; Laird, 2001) and physics{e g,
Hecker 2000y These are all areas that previously were confined
to engineering and computer scicnce communities

The gaming industry is becoming as widespread and popular

~as computers and televisions and is also matching the same
“levels of complexity and advanced technology. The difference

though, is that user-centered design (UCD) principles have not
reached the same level of usage or awareness in game design
and development as it has in other electronic applications To
understand the differences and unique challenges brought forth
in games. one must appreciate how games fit in relation to other
softwarc applications in which UCD principles are present such
as in productiviey applications

DEFINING GAMES

- There are many ways to define a class of objects One popular’

approach is to define an object by stating the principles that
dlfferennatcs one class of objects from another Another is to
define a class of objects by enumerating the items in the class

- Here we do both First, we distinguish games from productivity

applications then we list several types of games

Games Versus Productivity Applications

The distinction between games and productivity is often clea
and straightforward in practice As with some other forms of
art and entertainment we know a game when we see one
However articulating a clear and succinct set of principles that
capture the differences and similarities between 4 game and
a productivity application is not as straightforward In other

words the distinction is simple in practice but more difficult

in principle However, shedding some light on the difference
between computer games and productivity may help readers
understand both the choice of methods and differences used in
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their application Tt may also deepen one s understanding of pro-
ductivity applications Forexample, the goal of iterative usabilicy
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In some cases, the design goal of productivity applications
is simple —complete the checkout process in buying a prod-

testing on games is to reduce the obstacles to fua, ratherthamthie——uce For more general applications, such as word processors or

obstacles to accomplishment (as in productivity applications)
Many of the issues of concern in games are virtually identical
to those used on other applications in which the obstacles to
fun are often simifar to obstacles in the way of productive work
These inchrde confusing screen layouts mislending button label-

ing or an inconsistenit model of use (to mention-z-fewd -Thus,—— -

there are both principles and methods that can be successfully
applied both to games and productivity applications At the
same time there are fundamental differences between them
which are semetimes easy to see and articulate and sometimes
‘quite subtle Let us consider briefly some of these simifarities
and differences

Process Versus Results

The purpose of games is different from the purpose of produc-
tivity applications At their root productivity applications are
tools Similar to tools the design intentions behind productiv-
ity applications are to makc tasks easier and guicker to reduce
the likelihood of errors to increase the quality of the result
andd to extend domains of work 0 larger and larger popula
tons In this sense a word processor or spreadsheet differs onls
from a powered woodworking tool in terms of its complexity
and domain of application Broadly speaking both the motiva-
tion for design and usability work on productivity applications
such as a word processor is 1o make better documents--more
quickly, more casily and with fewer exrrors—and to extend these
capahilities to the widest number of people Similatly a power
mitre box cuts wood with more precise angles more quickly
and relizbly than a hand mitre box. which in tusrn makes work
more precise faster and more refiable than 2 hand saw The
focus of design and usability is 1o produce an improved product:
or result -

At their root games are different Games are intended tobe a
pleasure to play Ultimately games are like movies and literature
They exist to stimulate thinking and feeling This is not to say
that wond processors or other tools cannot be a pleasure 1o
use or that people do not think or feel when using them bt
that is not their design intention By and large ihe outcome
goal of games (i ¢ winning) serves 1o enhance thé plcu'surt"
of participation or the process of playing Thus the goal of
both design and usability when applied to games is creating
a pleasurable process This fundamiental difference leads us to
devote more of our effost to collocring user evaluation of games
(as opposed to strictly performance) than we would if we were
working on productivity applications, where more of our work
would measure accomplishing tasks (or productivity)

Defining Goals Versus Importing Goals
Games detine their own goals The goals of productivity appli-

cations are defined by the external environment independent
of the application itscif.

spreadsheets the goals can be complex and variable In these sit-
uations one of the most difficuit design and usability problems
is mapping the interface to the users’ goals. When an applica-
tion presents goals (e g., Microsoft Works) it presents them in
a simple and straightforward way-—-as a choice of possible work
products-{e g lLetter and Labels, Business and Address Cards
Cover Letters; see Fig 46.1).

Games create an artificial world in which the objectives are
set entirely within that world For example in chess the objec-
tive is to capture the opponent s king The terms opponent and
king have 2 different meaning in this situation than they do in
other coniexts Capture also has a specitic meaning here, again
different than other contexts . in some sense this simplifies the
problem of the game designer and of the usability practitioncr
User's geals are casily identified because they are designed in as
the purpose of the game The resulting concern for game design
is to convey the goal to the user in a clear and straightforward
way. This is one factor that increases the importance of tutorials
and training simufations in games Often games simply present
the user with a goal using an introductory and hopefully en-
termaining cinematic that establishes the background story and
thereby explicitly or implicitly presents the user with a high-
level goal In addition, many games will provide “briefings to
describe 4 “mission’ that outlines immediate goals of this part
of the game and may suggest some of the obstacles that 4 gamer
may face I

Few Alternatives Versus Many Alternatives

Whereas choices are limited for productivity applications com-

“petition in the gaming industry is flerce.

Pretend that you have to write a book chapter For that you
have limited options: handwriting dictation a typewriter ot
various sofrware dpplications such as Microseft Word or Corel
WordPerfect In practice however users may be even more con-
sirained. Publishers may accept a book chapter only in a given
format that exchudes any handwriten chapters regardless of its
merit.

Competition within the games industry is intense more in-
tense than any other software domain It is concebvable thar
there are more games produced each year than versions of word
processors produced ever Games also naturally compete with
other forms of entertainment Take for example, the popular

'PC faniasy role-playing game Diablo {Vivendi, 2000) by Blizzard

sofeware Diablo must compete with other role-playing games.
with other kinds of games in general with.other entertainment
options and with more practical needs. In a situation in which
you want an cngaging puzzle that will occupy your mind for a
few hours and uliimately give you a sense of accomplishment
you could consult the Mewr York Times crossword puzzle ar-
guc politics with your best friend or watch a2 mystery film Or
you could stock up with health potions and atiack demons in
Diablo Games must grab your attention and each game must
he noticeably different than the last
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Letters & Labels

™marge to do amading,

Business and address cards
Cover ietters

Nemwsletters SFlyers - - o

Envelopes

Housshold Managemant Envelopes, decorative
Fanes

ey Menag L ~-  Eabels and stickers, decorative

E-mat & iremet Latters

Researth & Education Mailing labels
Mail-merge documents

Cardsacrafts . Resume [CV)

- Travel Information Stationery
vakicls Data . ' Stationery, fancy
Sports & Ftness

Use professioral designs for letters, rasimes, stationery, envelopes, and raiing labsts. Cheose mail

FIGURE 46 1. An example of how a productivity application {(Microsoft

Works) presents the user with goals,

Being Consistent Versus Generating Variety

Garnes must provide a varfety of experience Incontrast a user s
experience throughour a productivity application strives for
consistency o S

Variations in users experience with productivity applica-
tions come from differences in their goals For example when
you need to produce a document with an index, you learn how

to do indexing in a word processor Designers have a goal of

making these new functions work in a way that is consistent
with the rest of the application while providing the functional-
ity required by the task In other words technology can provide
significant enhancements for users by presenting new function-
ality such as automating routine and tedious tasks However an
important goal of design is to generate consistency in the user
experience

Games must be different every time because people get

bored easily. An important component in this is challenge Fach _

time the game is played, the user should he {nvited 1o learn new
rules. or iry new strategies to achieve a goal This learning and
exploration is part of the game  which implies that users should
have a different experience every time they play

Imposing Constraints Versus Removing or Structuring

Constraints @

Games deliberately impose constraints, whereas productiv-
ity applications attempt to remove them Constraints in

productivity applications are almost never designed in to in-
tentionally create difficulties They are most often a reflection
of an unsolved (and probabiy unanticipated) design problem,
or a result of the domain in which one is working A number of
successful design approaches attempt 1o minimize or structure
the constraints inherent in task demands Wizards are a good ex-
ample. To make a graph, one must select the dara to be graphed
choose the type of graph, map the data to axes, and determise
display appearance and labeling This is done cffectively by the
wizards that structure the task and illustrate the choices to make
at each point The goals of design usahility, and technology are
to remove unnecessary constizints because they stand berween
the user and the result to be obtained, or at least to minimize
externally imposed constraints that arise from the interaction
between user goals and the environment

Games however, often impose artificial constraints because
they contribute to the fun of the game. To illusteate this differ-

ence. consider the following example One of our games usabil-

ity leads. Bill Fulton -has said that the easiest game 1o use would
consist of one button labeled Push When you push it, the dis-
play says 'YOU WIN™ The irony of this example is that this game
would have few if any usability issues but it clearly would not
Be much fun . At the same time, making a game difficalt does not
necessarily make it fun Consider chess The constraints consist
of rules imposed on moving pieces However, these constraings
combine to yield 2 complex set of possible combinations -of
movement that vary through the opening middle, and end por-
tions of the game Chess would not be improved’ by introduc-
ing more constraints such as making it harder to distinguish



the picces ot by imposing a new set of bizarre and apparently
inconsistent rules of movement such as “after the 20th move,
any bishop left of center but past the midpoiat of the board
will now be able to move seven spaces horizontally (diagonal
movement is unchanged) ~ In short, games must impose consis-
tent constraints on user behavior while making the process of
attaining the definéd goals interesting and challenging

Function Versus Mood

Although productivity applications use sound and graphics 1o
convey function, games create environments through the use
of sound and graphics

The use of sound and graphlcs in productivity appiications
is refatively small compared to games Buttons may have drop
shadows to produce a three-dimensional-effect in an attempt to
show that the burton affo_i-ds clicking Icons may be placed on
buttons which afford software functions such as the disk icon
to represent the save function A click scund may be used
to provide feedback that a certain function has occurred. such
as in selecting a drop-down menu Even at higher level, overall
look of the interface may preduce an identity (e g burtons that
appear to be Hluminared from within, or the “lozenge look of
Macintosh O§ XD

In contrast MoSt games attempi Lo creaie an  environment’
through the use of sound and graphics which is integral to the
game. For example, House of the Dead 11 (1999) creates a dark
spooky environmesnt through the use of rain ¢ffects compelling
depictions of an abandoned city poputated by zombics and a
few straggling civilians to be saved (or not) In addition music
and sound effects contribute to the environment by creating a
sense of tension o

View of Qutcome Versus View of World

Productivity applications 1arely have a point of view or per

spective In contrast, most games need to assume a point of

view (first person third person Eye of God) or perspective

Productivity applications may offer atterative views (normal
outline . ‘print, and Web) of the same data Two of these views
(print and Web) are intended to help envision the final product
The others provide ways to sce more of the document (normal)
or to manipulate the data in specialized ways (outline) It is alsc
common for productivity applications to offer zoom or degrees
of magnification, allowing the user to see more or less detail in
exchange for a nartswer or wider field of view. What is uncom-
mon, is introducing the notion of perspective

Games often provide perspective o1 a point of view In some
games. it attempts to mimic perceived optical flow (ie first-
person shooters) or center of outflow to specify direction of
locomotion. With the increased use of three-dimensional envi-

ronmenis, issues often arise in games that are very similar to.

those experienced in x virtual environment community (€ g
Barfield & Williges 1998; Smart 2000) Game des#gners must
appreciate the difference however, between trying to simulate
reality and creating an envirQnment that users perceive as real-
ity (cf Stoffregen Bardy Smart & Pagulayan in press) Stanncy
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(chapter 31 this volume) provided an in-depth discussion of
many design and implementation stratcg;cs when dealing with
three-dimensional envirofments™ ~ 7

Organization As Buyer Versus Individual As Buyer

Many productivity applications are bought by organizations.

“Gafes ire almost arways boaghr by individual users Some pro-

ductivity applications are soid to home users who are interested
in using the same tools both at work and home, but by and large
businesses buy productivity applications In making these pur-

- chases, key influential purchasers often spend time evaluating

learning about and prejustifying their decisions before ever pur-
chasing a product for their business This changes the marketing
of products to focus on direct sales refationships with the influ-
ential purchasers rather than consumer advertising

In contrast game makers must sell to tonsumers rather than
influential purchasers because the majority of game purchases
are made by consumers This market is large and diverse which
makes it difficult to directly communicate with consumers Be-
cause of this, key features must not only be usable by relatively
untrained people they must be visible explainable and appeal-
ing to purchasers using minimal media (i¢., box covers and
30second advertisements)

Form Eoliows Function Versus Function Follows Form

Users of productivity applications iend to be cautious about
adopting innovation while game buyers tend to welcome inno-
vation Users of productivity applications tend to be retuctant to
embrace entirely new and innovative designs The primary in-
terface of many productivity applications has been relatively sta-
ble for many vears (take the graphical user interface for example”
found it current Macintosh and Windows operating systems)

Although there are many proffered explanations for this, the
most plausible one is that current designs suit user needs rela-
tively well and none ‘of the innovations offered over the years
have appeared compelling to users Innovation does not neces-
sarily equate with greater functionality or ease of use:

Games are compelled by economics to push the technologi-
cal envelope and to show off exciting features of the system for
which they are made Like other forms of entertainment. games
incorporate new and novel features in the hope of attracting a
wider audience and not losing their existing audience Although
this is often very exciting for consumers it can also Jead to prob-
lems This issue is discussed further later in the chapter

Standard Input Devices Versus Novel Input Devices

There is wider variation in game input devices than in produc-
tivity applications Most productivity applications use two input
devices, a pointing device and a typing interface. Use of point-
ing devices or touchscreens can be taught in short and simple
tutorials Typing is a skill that can be learned independently of
the applications In both cases there is not as much varjability
in input devices when using productivity applications
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FIGURE 462 This is a sample of different input devices used in
games from the traditional keyboard-and mouse to different console
gamepads

Games, however, often have unique input devices that are
especially designed fora particular games_genres, or platforms.
Gamepads, joysticks, steering wheels, aircraft yolks simulated
guns, and microphones all solve-particutar design problems but
often end up creating problems For example one could ar-
gue that using a joystick should be more satisfying than using
a keyboard for controlling an airplane flying through the air
Howevet, it can also be argued that using thar sume joystick is

not very efficient for inputting text on the screen o save your

high score Particular game genres and platforms (sce section
below) complement certain input devices to nake games more
or less fun but also create new issues not seen in productivity
application input devices Figure 46 2 is a sample of different
types of input devices

Summary

We believe the above ten characteristics summarize most of the
ways that games differ from producrivity applications Many of
the characteristics mentioned are not solely unique to games
however Many of these characteristics can also be found in ar-
eas such as virtual environments, Web applications, or home
software applications such as home publishing software for
example. For purposes of this chapter however adl these char-

acteristics need to be taken into account and judged appro-

pristely when discussing a game Later, we discuss how these
differences create particular challenges for both the design and
evaluation of games -

These piinciples may appear to be overly general but this

_is.because as a class games are very diverse Now we review

some common classification schemes for games and enumerate
the various gume 0y pes

TYPES OF GAMES

PC Versus Console

Personal computer (PC) versus console (Cassell & Jenkins -

2000) is one of the simplest classifications that can be made.
It differentiates those games played on a PC from those played
on a console (¢ g Sony PlayStation Sega Dreamcast Nintendo

GameCube Microsoft Xbox) There are many chatacteristics-
“that are assodated with each platform For example the PC

offcrs different contro! mechanisms (keyboard mouse and
other possible game controls) Games usually eschew a key-
board in favor of a controller that provides a series of burtons and
joysticks.

Crawford (1982) divides games into even finer categories:
arcade (coin-operated) console PC mainframe and handheld
These are all important distinctions For the purposes” of this
chapter, however we ofien refor to the PC versus console
distincrion.

Game Genre Classification

Ihe genres of interactive games available are as diverse as those

who play them Sogne of the more consistent genres used in the

games industry inddude Action Adventure/Role-Playing, Sports
and Family Table 46 © tists the best selling genres in 2001



Best Seiling Game Genres in 2001 for Console
Games and PC Games (IDSA 2002)

TABLE 46 |

Console Game Genres PC Game Genres

Sports Strategy
Action Child
Strategy/RPG Family
Racing Action
Fighting _ _ RPG

""Other Shooters a Sports
Family | Driving
Ist Person Shooters Simulation
Child Adventure
Nole RPC = role-playing game

Interactive Digital Software Association [2002). Essential Facts about the com-
puter and video game industry Washington DC Interactive Digital Software
Assogiation .

PRINCIPLES AND CHALLENGES
OF GAME DESIGN

Having differentiated games from other applications. we can
look at some of the unique issues in game design and
evaluation

Identifying the Right Kind of Challenges

Games are supposcd to be challenging This requires a clear
understanding of the difference between good challenges and
frustsating usability problems Most productivity tools struggle
to find a balance between providing a powertul cnough tool
set for the expert and a gradual enough learning curve for the
novice However no designer consciously chooses o make a
productivity tool more challenging The ideal tool enables uscrs
o eXperience chalitnge only in terms of expressing their own
creativity For games learning the goals strategics and tactics
to succeed is part of the fun

Unfortunately. it is not always clear which tasks should be
intuirive (i e. easy to use) and which ones should be challeng-
ing. Take a driving game for example We are willing to argue

that it is nor fun to have o discover how to make YOUI Cal g0 .

forward or turn but that does not mean that keasning to drive
is not part of the fundamental challenge in the game Although
all cars should use the same basic mechanisms it may be fun to
vary the ways thar certain caus respond under certain circun-
-stances. [t should be chalienging to identify the best Car to use
on an oval yet icy macetrack as opposed to a mitly racing track
in the middle of the desert
. Learning and mastering these details may involve triaf crror
insight and logic Furthermore the challenge Tevel in a game
must gradually increase 1o maintain the interest of the player If
these chatlenge-level decisions are made correctly, players will
have a great time learning to overcome failure Defining whgre
the basic skills should stop and the challenging skills should start
is difficult, 50 Input from users becomes nevessary to distinguish
good chatenges from incomprehensible design
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Addressing Different Skill Levels

Different strategies can be uscd to reguiate thc Ch'tﬂﬁl]}:,(: ievd in
the game to support both skilled and unskilled players Players
of all skill levels must do more than simpily learn the rufes: each
one Must experience a satisfying degree of challenge Given that
both failure and success can become repetitive quickly, games
must address the problem of meeting all playets with the correct

level of challenge Although this is comphcatcd in single-player
games it is an even more daunting task when players of different
skills are pitted against one another Tuning a game to the right
challenge level is called - game balancing.

There are many ways to balzace the difficulty of the game
Flhe most obvious is to let plavers choose the difficulty them-
selves Many games offer the chivice of an easy, medium, or hard
difﬁr_utt_\' level Adtheough this seems like a simple solution it is
not simple to identify exactly how casy the easiest level should
be Players want to win but they do not want to be patronizexl
Too casy is boring: too hard is unfair Fither perception can makc
4 person cease pluing

The'emvironments characters and objects in 2 game provide
another possibilin for self-regulation Most games will offer the
pliver some choices regarding their identity their opponents
and their environment The betrer games will provide a varieny
of choices that allow uscrs to regulate the difficulty of their first
experiences With learning in mind, it is not uncommon for the
novice player to ciwose a champion football team to play against
aweak opponent As long as the player can distinguish the good
teams from the bad ones and the teams are balanced appropti-
ately users will be able to manage their own challenge level

Another obvious approach to varying skill levels is to re-
quire explicit instrucrion that helps all users become skitied in
the game You mighrt imagine a tutotial in which a professional
golfer starts by explaining how to hit the ball and ends by giving
instzuction on how to shoot out of a sand trap onto a difficult
putting green Instruction however aced not be presented in
4 turorial It could be as direct as automatically selecting the
appropriate golf club to use in a particular situation with no in-
put from the user similar to the notion of an adaptive interface
where the intertace provides the right information at the right
rime - o

Some games take it even further by identifying the skill level
of the phyer and regulating the game difficulty appropriately
In this situation instruction can be mined to the skill level of
the player by assodiating it with key behavioral indicators that
significs that the plaver is i ing difficulry If the game does not
detect a problem it does not have to waste the player's. time
with those instructions “

Productivity tools have implemented similar problem-
identification features but ofien with mixed success because
of the open nature of wsks in most productivity applications
Good game tutorials have succeeded by setting clear goals and
completely constraining the environment. Doing so focuses the
user on the specific skill and simplifies the detection of prob.
lem behavior Other lessons from game tutorial design will be
described in later sestions of this chapter

Another in-game approach to regulating the difficuity fevel
reqquires aljusting the actua! challenge levet of the opponents
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during the game Evajuating the success of the player and ad-
justing the opponent difficuity during the game is often called
rubber-banding This tactic is frequently used in racing games
These games monitor the progress of the player and modity the
skill of the opponents to ensure that each race is a close one
If the player is not a great driver the game can detect that and
stow down the computer opponents

Rubber-banding Works the same way ‘in multiplayer games’
However, restricting players can feel unfair to the restricted
player and patronizing to the unskilled ptayer The popular foot-
ball game NFI Blitz (Midway Games 1997) uses this techniguc
in both single and multiplayer modes to keep the challenge
level continucusly high Even though this may scem tike a good
solution, there can be a downside When playcrs perform skill-
fully, their performance is moderated by computer-generated
had luck and enhanced opponent attributes The likelihood of
fumbling throwing an interception, of being sacked increases
as a player increases their lead over theit opponent Most people
would prefer to play a competitive game: (and win) than to con-
stantly trounce a less skilled opponent. Bat, at the same time,
overdeveloped rubber-banding can cheat a skiifed player out of
the crucial feeling of mastery over the game

The key for the game designeristo think of ways to maintain
challenge reward and progress for the unskilled player without
severely hampering the skilied player A final approach focuses
on providing tools that maximize the ability of the trailing player
to catch up with the leading player One interesting and expiicit
example of this is found in Diddy Kong Racing (1997) In this
game. the racer can collect bananas along the roadway Each
. panana increases the top speed of your car. The player can also
collect missiles to fire forward at the ieading cars. Each time you
hit a car witn a missile it not only slows the car’s progress but jt
jars loose several bananas thar one (as the teailer) can pick up
Thus trailing players have tools that they can use o ‘catch the
leaders even if the leader is not making any driving mistakes
The chief distinction bétween this and rubber-banding is that
the game is not modifying skills based on success Instead, the
rules of the game provide the trailing player with known advan-
tages over the leader

Players Must Be Rewarded Appropriately

Explicit of slow reinforcemnent schedules may cause users to lose
motivation and quit playing a game Because playing a game is
voluntary games need to quickly grab the user’s attention and
keep them motivated to come back again and again. One way 10

accomplish this is to reward players for continued play. Theories.

of positive reinforcement suggest behaviors that lead to positive
consequences tend to be repeated Thus, it makes sense that
positive reinforcement can be closely tied to one s motivation
to continue playing a game. However. it is less clear which types
“of reinforcement schedules are most effective
Although fLs not necessarily the model that should be
used for all games research sugggsts that continuofis reinforce-
ment schedules can establish desired behaviors in the quickest
aniount of time (Stecrs &-Porter; 1991) Unfortunately once

continucus reinforcement is removed, desired behaviors extin-
guish very quickly Use of partiaf reinforcement schedules take
longer to extinguish desired behaviors but may take too long to
capture the interest of gamers Research suggests that variable
ratio schedules are the most effective in sustaining desired be-
haviors ( Jablonsky & DeVries, 1972) This kind of schedule is a
staple of casino gambling games in whicha reward is presented
after a-variable mumber of desired responscs Ovetall, there is
no clearanswer Creating 2 game that establishes immediate and
continued motivation to continue playing over long periads of
time is 2 complex issue

Another facet of reinforcement systems that may impact en
joyment of a game is whether the player attributes the fact that
they have been playing a game 0 extrinsic or intrinsic motiva-
tions Intrinsic explanations for behavior postulate that the mo-
tivators to pesform rhe behavior ¢ome from the personal needs

.and desires of the person performing the behavior Whereas ex-

crinsically motivated behaviors are those that people perform to
gain a reward from or please other people In research on chil-
dren s self-perceptions and motivations Lepper Greene and
Nisbett (1973) discovered that chitdren who were given ¢x-
trinsic rewards for drawing were less likely to continue drasving
than those who had only an intrinsic desire to draw The conclu-
sion that they drew is that children perceived theit motivation
to draw as coming from extrinsic sources and thus discounted
their self-perception that they liked to draw

The same may be true of reward systems in games (Lepper &
Malone 1987; Malone, 1981) To a certain degree all reinforce-
ment systems in games are extrinsic because they are created
or enabled by game developers but some reward systems are
more obviously extrinsic than orthers For instance, imagine the
following rewards tiat could be associated with combat in a
fantasy role-playing game (RPG) The player who slays a dragon
with the perfect combination of spell casting and sword play -
may acquire the golden treasure that the dragon was hoarding
In this situation, the peisonal satisfaction comes from being
powetful enough to win and smart enough to choose the cor-
rect tactics The gold is an extrinsic motivator The satisfaction
is intrinsic By analogy from Lepper ctal.s (1973) research. feel
ings of being powerful and smart (incrinsic motivators) are morc
likely to keep people playing than extrinsic rewards

Collecting and Completing

" The chief goal'of many games is to acquire all of the available

items rewards, or knowledge contained in the game It may
seem1 obvious thit all gamers like to win Most racing games
allow players to acquire the ability to race new Cars and new
tracks by winning -the basic tracks These games progress
through a series of chalienges unlocking new challenges and op-
portunities along the way The ulrimate goal is to race with all of
the cars and tracks that have been included until new options are
exhausted and the game has finally been beaten In one sense, '
the goal of the game s to experience everything that is available
until all options have been completely identified dr uncovered
used, and mastered



This mothation is even more fully developed in games such
as Pokemon Crystal (2600), where the centraf chalienge is to
acquire as many of the Pokemon characters 35 you can and
tearn all of their skills well ¢nough to oUtsmMart your ¢pponent
at selecting the right characters for a head1o-head competition.
Not coincidentally the catch phrase for the Pokemon Crystal
game is “Gotta catch 'em all!

Beyond interactivity ™~

Game design is not just about adding interactive clements to a
narrative We purport that game designers must use the tools of
their medium to chuaanel the thoughts and feelings of their play-
crs Whereas observers are given the freedom of interpretation
through their own unique perspective, ganies offer users more
opportunitics to change the actual elements and sequencesina
story There have been many great games that are actuaily linear
in structure In fact most games are linearin structure, but great
games hide this fact from the player The player feels like then
are in control of what happens next when in fact they are not
Although most games involve some sort of interactivity there
are as many flavors of these elements as theee are gume genres
In some cases, authors have suggested tlut games are inherently
more immertsive or involving than other media because of the
interactive elements (Au 2001; Licberman, 1998, Stevenson
2001) The implication is that button pressing requires or en-
ablesa different degree of mental involvement than that required
of moviegoers sitting passively in their scats We propose that
button presses and other mechanisms for providing overt inter-
action are reaily just physical manifestations of the same £y pes of
mental processes that oceur during the experience of any work
of cntertinment OF art Every director or author knows that
the audience interacts with their works in a very real way The
Usual Suspects. Casablanca and Psycho are clear examples
of movies that are scripted specifically to involve the user in
conscious problem solving by creating expectations and then
violating those expectations '
Thinking of interactivity as a wholly unique phenomenon

to games can interfere with effective game design if it causes’

the designer to think about actiens and sequences rather than

empathizing with the way that their user wilt be thinking and '

feeling as they proguess through the game In most cases it is
not enough to merely keep the player busy at pressing buttons
The designer has to think about the causes and consequences of
the playet s actions. because that is where the players attention
will be focused Games give you the opportuniry for increased
identification, distraction and physical action But the most im-
portant part of interactivity is not clicking a mausce of moving a
joystick The task of the game designer is to empathize with the
viewer and carefully construct 4n experience that causes them
to think clever thoughis and feel profound emotions

"

. Should There Be a Story?

A story line serves to provide meaning and importance that
increases significance. tension ind motivation to succeed in
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the action sequences There are those in the games industry
that propose that many games neither have nor need o story
It is our contention that all games do have a story and that
game designers should approach story line in a similar fashion
to the way that authors approach it The key to understanding
narrative in games is to realize that siory lines may be embedded
inthe game  or they may emerge in the coursc of playing a game

Most traditional navratives (i e , books movies. plays) have
4 three-act structure The first act is used to introduce the con-
text and central conflicts Ts purpose is to grab the ‘user s at-
tention and hook them into caring about the characrers and
their problems. It should make the viewer an active participant
and problem solver The second actisa struggle for success in
the primary conflict At the ¢nd of the second act the conflict
changes in some fashion Success is snatched from the protago-
nist s hands Then the final act often allows the protagonist o
regain success Engagement in the story line is required to get
the viewer to suspend their disbelief.and become emotionaily
involved in the trials of the main characters This immersion
is tested each time there is a transition or new element intro-
duced At each change point there is a risk to lose viewers but
an opportunity to deepen their involvement in the story

When most consumers think about story they think about
embedded story lines (Levine 2001) In games, embedded story
lines are often communicated by stopping the game play to
watch computer-generated movies In some games suchas Final
Fantasy IX (2000), these embedded stories form a central
part of the appeal of the game In others they are nearly
an afterthought Embedded narsative need not be presented
as computer-generated cut scenes There may be elements of
the story communicated by the action sequences inferictions
with characters or the rewards of the action sequences. This
is the easiest form of stories for consumers to recognize and
evaluate =

Bur judgmenis about this type of natrative may not reflect
all of the actual story clements in the game Ken Levine (2001)
pointed out that much of the narsative in a game emerges in
the interaction between players throughout the course of the
game This is especiadly true of a muitiplayer game The story in
a multiplayer game often comes not from the game, but from
the struggle of multiple opponents As Levine described it the
story is generated by what happens when people replay anab- -
stract narrative structure and a strict set of rules and possibilities
within a novel set of circumstances. [n this way, a game of chess
o1 basebali can have the same basic elements every time, but
stiil create opportunities for the players to create epic tales and
battles in their minds The challenge for the game designer is to
create a set of rules and opportunities that maximize the ability
of users to create unique strategics and anticipate thie strategies
of others In this way the gamers themselves can become the
Protagonists

Technological Innovation Drives Design

There is a great deal of pressure on designers 1O UsC [Ew tech-
nologies that may break old interaction modelsgAs mentioned
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eartier many would argue that games play a large role in pushing
research and technology forward in arcas that werce previously
were confined to engincering and computer science commur-
ties On the other side of the coin, in addition to appealing to
COMSHITIETS, ANES act a8 showcases for the hardware technol-
ogy on which they are run Although this is often exciting for
consumers it can also lead to problems In the rush to innovate
technologically, game makers may not make it a priority to cre-

are nsahie interfices In some cases, there may even be strong

incentives for game makers to spruce up’ familiar interfaces
and break rules of consistency
$tating that great games are the only thing required to sell
the console systems on which they are played would be a dubi-
- ous claim The success of a console system depends entirely on
whether the games that arc played on a particuiar console are
noticcably different from alternative technologies Because of
the tapid pace of innovation the costs of producing game hard-
ware are.quite high Unfortunately you cannot sell any games
if users do not have access to that video game system  This
creates a somewhat dangerous chickenand-€gg  situation It
would cost the consumer an enot mous amount 1o buy the latest
video game hardware to cover production costs But no games
will sell if consumers do not have that hardware So Nintendo
Sony Microsoft, and a handful of other major game system Cre-
ators sell their hardware at a loss for much of its production run
They make up the loss by collecting royalties from third parties
and by publishing games under their own brand
In his book about the success of the Sony PlayStation, Asakuta
(2000) noted a series of technological and business decisions
that affected the competition berween Sony and Nintende One
example from Asakura s book illustrates how 2 business deci-
sion may influence hoth customer appeal and usability Asakura
noted that the decision to use relatively low cost CD-ROM
technology allowed PlayStation games to be cheaper by reduc-
ing the total cost of goods and reducing significant pluﬁﬁi_rﬁ;

and distribution problems Previous Nintendo games were pro-.

duced on cartridges with circuir boards This enabled Nintendo
games to minimize loading times to transfer information from
the game to the system. It also allowed Nintendo games to save
information directly on to the cartridge Both of these ¢haracter-
istics are positives for consumers because they reduced delays
and hassles that were unrelated to playing the game itself Ulti-
mately Asakura argued that these consumer benefits were over-
shadowed by the bottom line that it cost less for consumers to
acquire games, and developers had 2 higher profit masgin on
each sale So this suggests that usahility advantages alone are
not sufficient for success

Perceptual-Motor Skill Requirements

The way that functions are mapped onto available input de-
vices can determine the success or failure of 4 game A crucial
part of the fun in many games comes from performing complex
perceptual-motor tasks Although today's arcade-style games
inclede increasingly more sophisticated strategic elements
1 core element of maiy games is providing the ability to perform
extremely dexterous yet satisfying physical behaviors Thesc

hehaviors are usuafly quick and well-timed responses to changes
and threats in the environment If the controls are simple
enough to master and the challenges increase at a reasonable
difficulty these mostly physical responses can be extremely
satisfying {Csiksentmihalyt 1990)

Problems can arise when games require unfamiliar inpul
devices This is 1 common complication in console game us
ability research because new console systems usually introduce

“Hew input device designs unique to that system (se¢ Fig 46 2)

Furthermore game designers often experiment with new meth-
ods for mapping the features of their games to the unique tech-
nical requirements and opportunitics of new input devices Un-
fortunately this does not always result in a better gameplay
experience '

IMPORTANT FACTORS IN GAME EVALUATION

Typical usabiliny dutcome measures such as task times and er-
rars can be used to evaluate certain aspects of games but it iy
also necessary to measure users subjective experiences and itti-
tudes about games This section explores some of the subjective
ateributes that are conumon to many games

Overail OQuality {Alsc Known As Fun)

 Most game genres are subtly different in the experiences that

they provoke It may seem obvious that the point of game de-
sign is making a fun game Some games are 50 fun that people
will travel thousands of miles and spend enormous amounts
of money to participate in gaming events However %ve would
like to propose a potentially controversial assertion: The funda-
mental appeal of some games lies in their ability to challenge
10 teach to bring peopte together ot to simply experience un-

. usual phenomena Likewise the definition of fun may be differ-

ent for every person When you play simulitions games, your
ultimate reward may be 2 combination of learning and mas-
tery, When you play somethirig like the MTV Music Generator
(1599 your ultimate reward {s the creation of something new
When you go online to pliy card games with your uncle in
Texas you get to feel connected Fight Simulator (2000) lets
peopie understand and simuifate expericences that they always
wished they could have Although these may be subcomponents
of fun in many cases there may be times when using "fun’ as a
synonym for-overall quality will lead to underestimations of
the qualin of a game A fun game is often synonymous with
& gc)od game. but researchers are warned o wisely consider

_ which measures best suit the evaluation of cach game that they

evaluate

Ease of Use

The ease of use of a game s controls and interface is closel
related o fun ratings for that game Think of this factor as a
gatekeeper on the fun of the game If users must struggle or

-



cannot adequately translate their intentions into in-game behav-
jors. they will become frustrated  This frustration can lead users
10 perceive the game as being unfair or simply inaccessible (or
simply not fun). Thus, it becomes clear why usability is impor-
tant in games Ease of use should be evaluated with both usability
and attitude-measurement methodologies

Starting a Geie,  Starting the kind of game that the user

wants is an easily definable task with visible criteria for SUCCESS

This is something we measure in our usability laboratories Al-
though designers often take game shell (the interface used to
start the game) design for granted a difficult or confusing game
shell can limic users discovery of features and impede theit
progress toward €njoying the game The most immediate con-
cern for usets can be starting the kind of game that they want
10 play Games often provide several modes of play When the
game shell is difficuit to navigate users may become frustrated
befare they have even begun the game For example we have
found that many users are unable 1o use one of the common
methods that sportS console games use 1o assign a game con-
troller to a particular team  This has resulted in many users mis-
tukenly starting a computer versus computer game Depending
on the feedback in the in-game interface users may think that
they are playing when in fact the computer is playing against
itself! In these cases users may even press buttons, develop in-
correct theories about iow to pixy the game. 2nd become in-
creasingly confused znd frustrated with the game controls The
most effective way to avoid these problems is to identify key
user tasks and usability test them

Trfei fads o1 st petional Missions - As mentioned eaclicr
tutorials are sometimes necessary to introduce basic skills to
play the game In this situation, instructional goals are easily
teanslated into.the usabilicy labs with comprehension tasks and
error rates '

One of the risks of not testing tutorials or instructional mis-
sions is inappropriate pacing. which can often result from an
ifl-conceived learning cusve at the start of the game Many games
simply start out at too difficult a chaflenge level This is an €asy
and predictable tap for designers and development teams to
£l into because when designers spend months (or even years)
developing & game they risk losing track of the skill level of the
new player A level that is challenging to the development team
is likely to be daunting to the beginner.

Unfortunately the reverse can also be troubling o the new
user Faced with the task of addressing new players, designers
may resort to lengthy explanations. Frequently developers will
not budget time to build a ramped learning process into their
game Instead they may realize late in the development cycle
that they need to provide instruction. If this is done too abruptly,
the learning process can end up being mostly explanation
and, to be frank, explunation is boring The last thing that you
want to do is to bore your user with a long-winded explanation
of what they are supposed o do when they getinto your game
It is best to learn in contexs and at a measured pace O US€TS
may just quit the game

A positive example is the tist level of Banjo Kazoote (2000)
At the start the plaver is forced to encounter a helpful tutor and
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listen to a few basic objectives Then they must complete some

basic objectives that teach some of the hasic character abilities

Much of the tutorial diatogue may be skipped but the skills
necessary to contintie must be demonstrated. In this way the
game teaches new skifls but never requires tedious instruction
The piayer learns primarily by doing. All of this is done in the
shadow of a visible path onto the rest of the game so users never

loses sight of where they need 0 go

In-Game Intevfaces In-game interfaces are used primar-
ily to deliver necessary status feedback and to perform less
frequent functions We measure effectivencss with more tra-
ditional lab usability testing techniques and desirability with
attitude-measurements such as surveys (see next section for
example)

Some PC games make exrensive use of in-game interfaces o
control the game For example, simuiation and real-time strategy
(R1S) games can be controlled by keyboard and mouse presses
on interface etements in the game Usability improvements i
these interface s can broaden the audience for a game by making
controls more intuitive and reducing tedious aspects of man-
aging the game play. In-game tutorial feedback can make the
difference hetween confusion and quick progression in learn-
ing the basic mechanisms for playing In this situation, iterative
usability evaluations become a key methodology for identifying
problems and testing their effectiveness (sec next section for
example)

Many complex PC and console video games make frequent
use of in-game feecdback and heads-up displays (HUD) to display
unit capabilities and status For example. most flight combar
games provide vital feedback about weapons systems and
navigation via in-game displays Withour this feedback, it can be
difficuli to determine distance and progress toward objectives

~ unit health and attack success This feedback is crucial for

piayer learning and satisfaction with the game With increasing
game complexity and three-dimensional movement capabilities,
these displays have become a crucial part of many game genres
Usability testing is required to establish whether users can
detect and correctly identify these feedback systems Attitude
measurement is required to assess the utiliy of these features”
and gauge whether users have i sarisfying amount of status
feedback

Mapping Input Det ices to Fundtions A icarnable mapping
of buttons keys or other input mechanisms to functions is i
cial for enjoying games We measure effectiveness with usability
techniques and desirability with attitade measurements With-
out learnable and intuitive controls the user will make frequent
mistakes translating theit desires into onscreen actions. We have
seen consistenily that these kinds of mistakes are enormously
frustrating to users because learning to communicate ong's de-

~ sires through an eighrbutton input device is not fun ‘fhe selec-

tion of keys buttons, and other input mechanisms to activaie
particular features is diten called control mapping. Players tend

" 1o feel that learning the control-mapping is the most basic part

of learning the game 'IL is a stepping stone to getting to thé fun
tasks of avoiding obstacies developing strategies and blowing

- things up
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In contrast with other casc-of-use issucs evaluating the con-
trol mapping may involve as much subjective measurement
as behavioral observation. Button presscs arc fast, frequent
and hard to collect automatically in many circumstances Fur-
thermoie. problems with conirol mappings may not manifest
themselves as visible impediments to progress, performance.
or task time Instead they may directly influence perceptions
of enjoyment. control confidence or comfort Differences in
experience levels and preferences between participants may
create significant variation in attitudes about how to map the
controls

Dissatisfaction with the controller design can also be a cen-
rral factor that limirs enjoyment of all games on 2 system For
example the results of one whole set of studies on the games
for a particular console game system were heavily influenced
by complaints about the system's controfler Grasping the con-
troller firmly was difficult because users fingers were buached
up and wrists were angled uncomfortably during game play
Ratings of the overall quality of the games were heavily influ-
enced by the controlier tather than the qualit of the game
itself

Because of these concerns and the importance of optimiz-
ing coutrol mappings we recommend testing them with both
usabitity and artitude assessment methodoiogies '

Challenge

Challenge is distinct from ease of use and is measured almost
exclusively with attitude assessment methodologies This can
be a ciitical factor to the enjoyment of a game, can be highly
individualized and is righsly considered subjective.
Consumers may have difficulties distinguishing the
‘appropriate’ kinds of challenge that result from calcuiated
tevel and obstacle design from the difficulny that is imposed

by inscrutable interface elements or poor communication of

objectives. In either case, the result is the same . If not designed
propetfy the players experience will be poor Thus it is up
to the usertesting professional 1o make measurement instru-
ments that evatuate the appropriatencss of the challenge level
independent of usability concerns

Pace

We define pace as the rate at which players experience new
challenges and novel game details We peasure this with attitude
measurement methodologies ’

Most designers recognize that appropt jate pacing is required
to maintain appropriate levels of challenge and tension through-
out the game You might think of this as the sequence of ob-
stacles and rewards that are presented from the start of the
game 1o the end. One group at Microsoft uses a critical junc-
ture analogy to describe pacing As a metaphos, they suggest

* that the designer must attend 10 keeping the user's attention
at 10 s, 10 min 10 hr and (00 hr, recognizing that the player
can always put down the game and play another one One must

think creatively about giving the user a great experience at these
critical junctures. Some games excel at certain poiats but aot
others For exampte  the massively multiplayer game may have
the user's rapt attention at 10 s and 10 min And the fact that
hundreds of thousands pay S10 4 month to continue playing
indicates that these games are rewarding at the 100 hr mark
But anyone who has piayed one of these games can feil you that
they are extremely difficuit and not too fun to play at the 10 hr

-mark-At this point, youare still getring “kilied repeatedly This

is no fun at all Arcade games obviously take this approach very
seriously Although they may not scale to 100 hr. good arcade
games attract you to drop a quarier and keep you playing for
long enough ro make you want o spend another quarier to
continue

Over the course of a game many games take a similar ap-
proach to that taken by octd-time movie serials Realizing that
users will not complete the game in one sitting the game be-
comes a series of punciudted experiences Fach level ot section
of the game might be expected to build from 4 casual level of
challenge that gradually teaches the user a set of skills that they
must nuaster before facing a penultimate challenge Game mag-
azines ofien refer to this penuitimate challenge ot opponent
as the -Boss' of a level This usually manifests itself in a larger
or more powerful opponent that must be vanquished before
moving on to the next level or set of challenges

Pacing may also be expressed as a set of interwoven ob-
jectives much like the subplots of a movie Again Banjo
Kazooie provides an excellent example of good pacing Each
tevel in Banjo Kazooie contiins the tools necessary to com-
plete the major objectives Finding the tools is an imporant
partof the game New abiliries, objectives skills, and insights are
gradually introduced as the player matures While progressing
toward the ultimate goal (of vanquishing the evil witch and
saving the protagonist’s sister), the player learns to collect envi-
ronmental ubjects that enable them 10 fly shoot become invia-
¢ible, change shape gain stamina add exura lives, and unlock
new-levels This interlocking set of objectives keeps the game
interesting and rewarding Even if one is unable to achieve a par-
ticular goal there are aiways sets of subgoals to work on SOme
of which may provide cues about how to achieve the major
goal

Summary

Adtitude methodologics are better apt [0 measure factors such
as overail fun graphics and sound chalienge and pace. The
typical iterative usabiliry test is an exploratory exercise designed
to uncover problem areas in which the designers intentions
don't match the users expectations; as a result we typically
choose 1o not use usability test [0 assess “fun” or challenge
When attempting to 4s5€ss attitudinal issues as overall fun’
and  chatlenge’ we make use of a survey technique that affords
testing larger samples internally, we have adopted the term
Playtest or sometimes Consumer Playtest for_this technique At
the same time we use typical iterative usabilicy methods o
determine design elements which contributg to or detract from
the experience of fun



USER RESEARCH IN GAMES

Introduction to Methods at Microsoft
Game Studios—Principles in Practice

Thus far. we have introduced a number of variables that we think
are important for game development and evaluation Identifying
" theseissues atone withnot resultirabetter-gaming experience
however To improve the gaming experience, one must be able
to accurately measure and improve on many of the aforemen-
tioned issucs by involving users. In this section, we propose
various methoddlogies and techniques that attempt to do just
that Examples are taken from techniques used by the Microsoft
Game Studios User-Testing Group

Qur testing methods can be organized by the fype of data
being measured At the most basic level we categorize our data
into two types: bebavioral and attituding! Behavioral refers
1o observable data based on performance or particular actions
performed by a participant that one can meusure This is similar
to typical measures taken in usability tests (¢ g, time it takes
to complete a task, number of attempts it takes to sticcesstully
complete a task task completion, etc ). Attitudinal refers to data
that represent participant opinions or views, such as subjective
ratings from questionnaires or surveys Fhese are often used
to quantify user experiences Selection of a particular method
will depend on what variables are being measured and what
questions need to be answered

Another distinction that is typically made s bctwccn Jor
mutbive and summative evaluations which we apply to our

testing methods as welf Formative refers to testing done on

our own products in development Summative evaluations are
benchmark evaluations, either done on our own products or on
competitor products 1t can be a useful tool for defining metrics
or measurable actributes in planning usability tests (Niclsen
1993} or to ¢valuate strengths and weaknesses in competitor
products for later comparison (Dumas & Redish, 1999)

Facilities

Usability Laboratories.  The usability labs at Microsoft are
fairly simitar to other industry and university usability labs.
such as those foynd at the American Institutes for Research
Lotus Development Corporation the University of Washingion
(Dumas & Redish 1999), Motorola and Onucle Corporation
(R M Pagulayan personal communication June 26 2001) Our
basic setup includes a participant side and an obsesver. side di-
vided by a one-way mirror The observer side contains video-
recording equipment a PC and a large monitot for observers
The participant side contains two cameras a PC and a television
for console use

Playtest Laboratories  The playtest labs at Microsoft were
built to allow us to run up to 17 participants at once while

minimizing the participants ability o interact with one another.

Our basic setup for each station includes a questionnaire PC a
game PC a 17" monitor and a switchbox to toggle between
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the two machines as pecessary Two machines are necessary
because we often test with early versions of PC games before
they are considered stable and do not want to lose data as a
result of a crash Each station also includes 2 small 137 stereo
television that we use for testing with video game consoles All
participants are given stereo headsets so as to not disturb others
around them. Partitions are also set up at each station so they
cannot see what is going on at surrounding stations Data are
gathered via onlline questionnaire data capture

Usability Techmiques. At a certain level games can possess
sintilar behaviorl geals to productivity applications For exam-
ple gamers should be able to navigate through main menu op-
tfions to change their gamepad settings as easily as a user can
navigate a menu structure to change their document settings
in their word processor Gamers should also be able to inteiact
casily with an input device whether it is a gamepad or a tradi-
tional keyboard and mouse. From this perspective games are
the same as other software applications in that they must be
easy to use and interact with.

Traditicnal usability techniques can be used to address a por-
tion of the variables identified as important for game design
Although usability techniques have been around in industry
for some time, they are currentdy evolving to meet many of
today s needs (Dumas & Redish 1999). In addition to measur
ing performance we use many standard wsability techniques to
answer “how’ and "why processoriented questions For ex-
ample how do users petform an attack or why are conirols so
difficult to learn? The following are different user-centered tech-
miques we use to address these issues: @) structured usability
tests (b) rapid iterative testing and evaluation (RITE; Medlock,
Wixon Terrano Romero & Fuiton 2002) and (<) other vari-
ations and techniques including open-ended usability tasks
paper prototypes and empirical guideline documents In any
given usahility test it is common to combine two or more of
any of the aforementioned techniques

Although these methods are usetul they do not allow us -
to address issues with extended gameptay We cannot address
any issucs that may arise after playing the game for a couple of
days This is problematic because one of the key chailenges in
game design is longevity. With the competition, the shelf life of
1 game becomes limited Usability techniques can only provide
information approximately within the first hour of playing the
game

For clatity of presentation. each technique will be discussed’
separately followed by a case study Each case study will only
coatdin information pertinent to a specific rechnique thus ex-
amples may be taken from a larger Usability test.

Sirrctured Usability Test. A structured usability test main-
tains all the characteristics that Dumas and Redish (1999) pro-
posed as common to all usability tests: (a) goal is to improve
usability of the producw (b) participants represent real users;
() participants do real casks (however, these tasks may only rep-

-resent 2 subset of the capabilities in the game); (d) participant

behavior and verbal comments are observed and recorded; and
(&) data are analyzed problems are diagnosed. and changes are
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FIGURE 46 3 Screenshot of the Mech Lab in MechCommander 2

recommended We have found that issues relating 1o expectan-
cies efficiency, and performance interaction are well suited for
this type of testing Some common areas of focus for structured
usability testing are in game shelf screens or control schemes
The game shell can be defined as the interface where a gamer
can determine and or modify particular elements of the game
This may inctude main menus and options screens (i e audio
graphics, controllers, €tc )

An example which uses this method is in the MechComman-
der 2 (2001) usability test Portions of the method and content
have been omitted

Case Study: MechCommander 2 Usability Test MechCom-
mander 2 (MC2) is a PC RTS game in which the gamer takes
controd of 2 unit of mechs (i ¢ ktrge mechanical robots) One
area of focus for this test was on the Mech Lab a game shell
screen where mechs can be customized (see Fig 46 3) Gamers
are able to modify wéaponry. armor; and other similar features
and are [imited by constraints such as heat money and available
slots.

‘The first step in approaching this test was to define the higher
order goals. Overull, the game shell screens had 1o be easy to
navigate understand and manipulate notonds forthose familiar
with mechs and the mech universec but also for RTS gumers who
are not familiar with the mech universe Our goal was for gamers
to be able to modify or customize mechs in the Mech Lab

As mentioned one of the most important steps In this
procedure is defining the participant profife(s) Getting the

appropriate users for testing is viral to the success and validation
of the data since games are subject to much scrutiny and criti-
cism from its gamers Toreiterate playing games is a choice For
MC2. we defined two participant profiles that represented all of
the variables we wanted to cover The characteristics of interest
included those who were familiar with RTS games (experienced
gamers} and those who were not RTS gamers (novice gamers)

We also wanted gamers that were familiar with the mech genre

or the mech universe Overall we needed a landscape of gamers
that had some connection or interest that would make them a
potential consumer for this title whether through RIS experi-
ence or mech knowledge

Tasks and task scenarios were created to simulate situa-
tions that a gamer may encounter when playing the game,
Most-important tasks were created to address the predefined
higher order goals Participants were instructed to talk aloud
and performance metrics were recorded (e task comple-
rion time) The tollowing are examples from the usability task
list "

1 Give the SHOOTIST jumping capabilities This task al-
lowed us to analy ze participaunt expectations To succeed in this
1ask one had to selecta CHANGE WEAPONS  button fromea dif-
ferent game shell screen which brought them into the Mech
Lab If the task was to change @ weapon on 4 mech the ter-
minclogy would prohabh have been tine Fhus this task had
uncovered two main issues: () could users get to the Mech lab
where you modify the mech and {h) were they able o discover



the process of modifying the mech It was accurately prediceed
that gamers would have difficuities with the button terminology
Thus that button was chaanged to "MODIFY MECH

1o change the components (i ., add the jumnp jets) partici-
pants could either select the item and drag it off the mech or
select the item, and press the REMOVE button (see Fig 46 3)
One unexpected issue that arose was that participants unknow-
ingly removed items becanse the distance required for removing
an item was too small The critical boundary that was imple-
mented was too strict In addition participants had difficulties
adding items by dragging and dropping because the distance
requircd for adding an item was too large (ie  the item would
not stay on the mech unless it was placed exactly on top of
the appropriate location). Appropriate recommendations were
made and implemented ' _ .

2 Repiace the MG Array with the Flamer One of the con-
straings presented for modifying™d mech was heat limit Each
weapon had a particular heat sating ‘For example, if the heat
limit for a mech is 35 and the current heat rating is 32 oaly
weapons with a rating ot 3 or fower could be added In this rask,
the “Flamer * had a heat rating much larger than the MG Arry ™
thus making impossibie to accomplish this task without remov-
ing more items The issucs here were the usability of the heat in-
dicator. heat icons, and the discoverability of heat limit concept
None of the participants figured this out Recommendations in-
cluded changing the functionality of the Heat Limit Meter and
to add hetter visual cues 10 weapens that exceed the heat limit
Both of these changes were implemented

Rapid Iterarive Testing and Ervaluation Method (RITE)
Medlack et al. (2001) have documented another commeon us-
ability method used by the Microsoft Game User-Testing Group
which they refer o gs the RITE methed In this method fewer
participants are used before implementing changes but more
cycles of iteration are performed With RITE. it is possible to mn
almost 2 to 3 times the rotal sample size of a standard usabil-
ity test However, only 1 to 3 participants are used per iteration
with cirnges to the prototy pe immediately im plemented before
the next iteration (or group of one to three participants) This
method has been used by us most commonly for game tutorials
although it is not limited 1o just tutorials

The goal of the RITE method is to be able 10 address as many
issues and fixes as possible in a short amount of time in hopes
of improving the gamer s experience and satisfaction with the
product However the utility of this method is entirely depen-
dent on achieving a combination of factors (Mediock er al
200D The situation must include (3) a working protonype
¢b) the identification of three ty pes of behaviors (critjcal success
behaviors, imporzint but not vitat behaviors and fess important
behaviors). {(¢) commitmens from the development team to at-
tend tests and immediately review results (d) time and com-
mitment from development team to implement changes before
next round, and (e} the ability to schedule or tun new partic-
ipants as socn as the product has been iterated Aside from
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these unique requirements, pianning the usability test is similar
to more traditional structured usability tests.

It is helpful to categorize potential usability issues into four
categories: () clear solution quick implementation; (b) ¢lear
sofution slow implementation; (¢) no cleat solution; and (d) mi-
nor issu¢s Each category has implications for how to address
cach issue. In the first category, fixes should be implemented
immediately and should be ready for the next iteration of 1¢st-
ipg__l_n_t__h_e-_sgm_@g@-g_ggy__ﬁ_;ggs_ should be started, in the hope
that it can be tested by later rounds of testing For the third and
fourth category more data should be collected

The advantage of using the RITE method is that is allows for
immediate evaluation and feedback of recommended fixes that
were implemented Changes are agreed on and made directly
to the product If done correctly, the RITE method affords more
fixes in a shorter petiod of time Inaddition by running multiple
iterations over time we are potentially able to watch the num-
ber of usability issues decrease It proyides a nice easily under-
staundable accessible measure In gencral the more iterations
of testing the better This method is not without its disadvan-
tages however In this situation we lose the ability to uncover
unmet user needs or work practices, we are unable to develop
a deeper understanding of gamer behaviors and we are unable
to produce a thorough understanding of user behavior in the
context of a given system (Medlock et al  2002)

The following exampie demonstrates how the RITE methoed
was used in designing the Age of Empires I The Age of Kings
(1999 tutorial Again portions of the method and content have
been omitted See Medlock et al (2002) for more details

Case Study: Age of Empires II: The Age of Kings Tutorial Age
of Empires I1; The Age of Kings (A0E2) is an RTS game for the
PC in which the gamer takes control of-a-civilization spanning
over a thousand years from the Dark Ages through the fate
medieval period In this case study, a working prototype of
the tutorial was available, and critical concepts and behaviors
were defined Also, the development team was committed to
atiending each of the sessions and they were committed to
quickly impiementing agreed on changes Finaily, the resources
for scheduling were available The key element in this situation
for success was the commitment from the development team
to work in conjunction with us

In the AoE2 tutorial there were four main sections:
(ay marching and fighting (movement actions unit selection
the -fog of war'') (b) feeding the army (resources how to
gather where to find); (¢) training the troops (use of minimap
advancing through ages build and repair buildings relation-
ship between housing and population unit creation logic); and
{d) research and technology (upgrading through technologies
queuing units advancing through ages). Each of these sections
dealt with particular skills necessary for playing the game In
essence the furorial had the full task list built in In the previ-
ous case study this was not the casc

At a more abstract level the goals of the futorial had to
be collectively defined (with the development teanty. In more

e fog of way refers to the black covering on @ min?mup or radar that has not been explored yot by the gamer The fog of war -lifts” once that
area has been explored Use of the fog of war is most commonfy seen in RYS games



838 s PAGULAYAN ET AL

=

TABLE 46 2 Age of Empires Example Concepts and Behaviors Categorized Into Three
Concepts Using the RITE Method (Medlock, Wixon, Terrano, Romero, & Fulton, 2002}

Essential
Concepts/Behaviors

lmpdrfant
Concepts/Behaviors

ConcebtsiBehaviors
Of Lesser Interest

* Movement

* Multiselection of units

* 'Fog of war'

* Scrolling main screen via mouse

* Queuing up units

* Setting gathering points

* Garrisoning units

* Upgrading units through
---technology .

* Using hotkeys

« Using minimap modes

* Using trading

* Understanding sound effects

Nele RITE = rapid iterative testing and evaluation

concrete terms, specific behaviors and concepts that a gamer
should be able to perform after using the tutorial were identi-
fied then categorized into the three levels of importance:
(a) essential behaviots that users must be able to pcrfor'm with-

out exception (b) behaviors that are important but not vital

to product success, and (c) behaviors that were of fesser inter-
est Table 46 2 lists some examples of concepts and behaviors
from cach of the three categories This is an important step he-
cause it indirectly sets up a structure for- decision rules to be
used when deciding what issues should be addressed immedi-
ately, and what issues can wail The general procedure for each
participant was similar to other usability tests we perform If
participants did not go to the tutorial on their own they were
instructed to do so by the user-testing engineer

During the session errors and faflures were recorded In
this situation, an error was defined as anything that caused con-
fusion A failure was a considered an obstacle that prevented

participants from being able 1o continue After each session a

discussion ensucd among the engineer and the development
- team to determine whatissues (if anyy warranted an immediate

change at that time
To do this successfully. certain things had to be conSIdered

For example . how can one gauge how serious an issue is?.In type - -

ical usability tests the proportion of participants experiencing

the error is a way to estimate its severity Because changes are _

made rapidly here, the criteria must change to the intuitively

estimated likelihood that users will continue to experience the

error: Another thing to consider is clarity of the issue, which was
assessed by determining if there is a clear solution We have of
ten found that if issues do not have an obvious solution then
the problem not fully understood And finally what errors or
failures were essential, important or of lesser interest Effores
of the development team should be focused on issues related 1o
the essential category when possible

At this point we broke down the issues into three groups. The
first group included issues with a solution thar could be quickly
implemented Every issue in this group was indeed quickly im-
plemented before the next participant was run. The second
group consisted of issues with a solution that could not be

quickly implemented The development team began working

on these in the hope thar they could he implemented for Jater
iterations of the test Finally, there were issues with no clear
solutions These issues were left untouched because more data
were needed to assess the problem at a deeper level (i . more
participants needed to be run) Any fixes implemented in the

builds were kept as each participant was brought in . Thus, it was
possible that many of the participants experienced a different
version of the tutozial over the duration of testing

Overall. seven different iterations were used across 16 partic-

~ ipants. Figure 46 4 represents the number of errors and failures

recorded over time The number of errors and failures gradu-
alty decreased across participants as new iterations of the build
were introduced By the seventh and final iteration of the build
the errors and failures were reliably reduced to zero

Although we feel that the AoE2 tutorial was an enormous
success, largely because we used the RITE method the method
does have its disadvantages and should be used with caution
Making changes when issues or solutions are unclear may result
in not solving the problem at all and in creating newer usability
problems in the interface. We experienced this phenomena 2
couple of times in the A0E2 studﬂr

Also making too many changes at once may introduce
too many sources of variability and create new problems for
users. Deducing specifically the source of the new problem be-
comes difficult A related issue is not following up changes with
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enough participants to assess whether or not the solution really
addressed the problem. Without this follow-up there is little
evidence supporting that the implementations made were ap-
propriate (which is 2 problem with traditional usability meth-
ods as well) The last thing to consider is that other impor-
tant usability issues that may surface less frequently arc likely to
be missed Using such smali samples between iterations allows
for the possibility that those less oceurring issucs may not be
'detec[ed'" e e e

Variations on Usability Methods Now that we have pre-
sented two general types of usability testing, it is worthy to men-
tion some variations on these methods: (2) open-ended tasks
(b} paper prototyping and (¢) empirical guideline documents

In general it is often recommended that tasks in usability
tests be smail, with a specified outcome (e g Nielsen 1993)
However. we have found situations where the inclusion of an
open<nded task yields importam data as well In many usability
studies we often include an open-ended task where participants
are not insteucted to perform or achieve anything in particular
In other words there is no specificd outcome to the participant
These tasks can be used to analyze how gamers prioritize certain
tasks or goals in 4 nonlinear environment These tasks are also
useful in situations in which structured tasks may confound the
participant experience or situations where we are interested
in elements of discovery. An example of an open-ended task is
as follows '

I Play the game as if you were at bome Ihe modesztor

will tell you when to stop  This example was taken from 4 usabil-
ity test on an Xbox sports game In console sports titles controt
schemes are often used repeatediy across different versions of
the game For example Triple Play Baseball (2001) for PlaySta-
tion 2 uses the same control scheme (or very similar)sfor pirch-
ing and batting as many of the Triple Play predecessors (i e
Triple Play 97 through 2001) Furthermore - similarities often
exist across different titles from different developers 1o select
a pitch in Triple Play Baseball a given pitch type is mapped toa
given button For example to selecta fast ball one may have o
press the button with the square icon on it In All-Star Baseball
2002 (2001) the mechanic is the same. To selecta fast bail one
may have to press a different button but the idea is the same
Pitch selection (curveball, fastball. sinker; ete ) occurs via differ-
ent buttons The result is that gamers that play baseball consale
titles begin to expect certain functionalitics to wosk across afl
baseball console titles
One of the current sporis ritles we are working on has intro-
duced a novel control technique that has not been done before
Thus, the reason we introduced the openrended task was to
find out if gamers could discover this new method. assess how
they would attack the problem and assess whether they liked
it At this point introducing specific tasks would not allow us
to make these types of initial discovery conclusions. This task
allowed uis to see how gamers wouid attack novel problems that
did not match their current expectations For example novice
gamers may behave differently than more experienced gamers
‘which has implications for how to introduce novel ‘nethods
Again. the attention span of gamers tends to be short Thus it
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is imperative that we ensure that novel functionality is immedi-
ately accessible

Prototyping heuristic evaluations and empirical guideline
documents are other techniques we use when more time-
consuming testing cannot he dene In practice, these tech-
niques do not differ when used on games Nielsen (1993)
categorized prototyping and heuristic evatuations as "discount
usahility engineering ~ and we would agree We also tead o
view empirical guideline documents in a similar manner.

Empirical guideline documents are essentially lists of usabit-
ity principles for particular content areas based on our coilec
tive experience doing user-testing research. Examples of some
of these content areas include coasole game shell design PC
game shell design PC tutorial design principles movement aim-
ing, and camera issues in first/third person shooter games, and
online mutltiplayer interfaces

Suivey Techniques The usc of surveys has been explored in
great depth (¢ g Bradburn & Sudman 1988; Couper 2000,
Labaw 1981; Payne, 1979; Root & Draper 1983: Sudman
Bradburn & Schwarz, 1996) and is considered a valid approach
for creating an attitundinal data set as long as vou ask questions
thar users are truly capable of answering (sec Root & Draper,
1983) One of the biggest complaints about a survey approach
has to do with response 1ates to mail-based surveys (Armstiong
&ILusk 1988) We avoid this issue by bringing uscrson site This
also gives us the opportunity to question their attitudes while
monitoring some simple behaviors Even better it allows us to
take more control of the testing situarions

There are a number of advantages to using a technique
such as this. We acquire so-called hard numbers that caa be
used for comparison from time one to time two (the formative
approach) and to compare progress against other similar games
fthe summative approach) The numbers can also be used to
give weight to issues. Other advaptages include the factors of
time and speed Finally the data can be presented in a purely
descriptive format meaning that trends of interest can come to
light quite easily even for lay people B

On the other hand there are a few notable disadvantages
First and foremost, the engineer preparing the test must be inti-
mateh aware of what needs 1o be assessed to include questions
in the survey that will answer the development eam s ques-
tions In other words the questionnaire needs to allow for any
porential useful user aititudes about the experience Although
there are a number of things we have done to address this (¢ 8
standardxzation of general questions to assure coverage of key
gameplay perceptions aquestion database to referto) the ability
to do this well is mostly a factor of the experience of the en-
gineer and their familiarity with that game as well as the game
genre. A high level of game domain knowledge is required. Sec-
ond the data is often difficult to interpret (70% believe an aspect
of the game is “good " whereas 30% believe it is bad") without
some context To limit this problem we have built up 2 com-
parison database that we can use to answer exactly this kind of
question. A third item to gonsider is that despite the existence
of other data sets and reasonable foresight in questionnaire
creation thef are still many unpredictable issues that may
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arise Follow-up studies are sometimes necessiry to parse out
these issues Finally the approachable nature of the data is ripe
for misinterpretation by the lay person Careful and consistent
presentation formats arc called for It has been rightfully as-
serted that usability tests do not necessarily require a formal
report upon completion {(Nielsen 1993) We believe that that
may be less true for using this kind of technique

Although the use of a large sample can be used for a num-
ber of differént things théré are a few types of playtest studies
that we conduct more consisiently than others There are es-
sentially two types of formative studies: the critical facet test
and the initial experience test We aiso frequently run what
we call benchmark (or summative) tests to build our compari-
son database, and, finally tests that do not easily it into anmy of
these categories including subtle variations on the above afew
cases of large sample observationally based studies and studies
that focus on games from a more conceptual level In nearly all
instances. questioning follows the pattern of a forced choice
question (sometimes a set of forced-choice guestions) followed
by a more open-ended question encouraging the participants to
state the reasons behind their responsc

As in the usability section. for clarily of presentation each
technique is discussed scparately followed by a case study
Each case study contains only information pertinent to a spe-
cific technique thus examples may be taken from a larger
playtest

Crifical Facet Playtest  Games are ofien a collection of ex-
periences that revolve around particular events In a baseball
game although there are numerous aspecss o the game suchas
playing the role of minager, controlling felders and controlling
runners on the base path. the game revoives around the critical
game facet of pitcher versus batter Similarly, in an air combat
game there may be several interesting choices to make with
regard to which plane to choose for which mission fiéi'haps
cven which weapons to outfit the plane with but the core game-
play th# critical facets of the game “dre (4) being able 1o control
the plane and (b) being able to control 2 plane well enough to
win an air combat battle In both of these instances and across
genres. we have typically conducted tests that focus on critical
facets such as these Although these kinds of game facets can
often be assessed in a usability test as well as a playrest. the key
is that artitudes about the experience are just as important as
the usability (i ¢, learnability performance)

The following example demonstrates how a critical facet test
wils run in order to determine the optimal point of view behav-
ior (often referred to as “the camera’ in the gaming commu
nity ) for QOddwortd; Munch's Oddysee (2001). an Xbox game
Munch s Oddysee is a plarform/adventure game that allows yon
to switch back and forth between the two main characters
as they proceed through the increasingly difficult dangers of
Oddworld on a guest to save Munch's species from extinction
lts core gameplay includes basic maneuvers including making
the chitmetess run jump and swim or making use “of their
special powers o proceed through the realir The camera be-
havior interacts with all components of the game

Case Study: Munch's Qddysee, Camera.  Previous  usability
testingwith the Merrel's Odelysee had determined that whereas

some users indicated dissatisfaction with the behavior of the
camera other participants chose not to mention it at all while
engaged in the open-ended uszbility tasks. The camera s behav-
ior was programmed so as to create maximal cinematic effects
{i.e, sometimes zooming out to show the size of an area) and
also attempt to enhance gameplay. The camera would often
show a specific view with the intent of showing the user what
was behind “the next door” or on the other side of the wali
while still keeping the main character in view The most com-
mon user complaint was that aithough they often liked the look,
style and behavior of the camera they wanted more control
over the behavior of the camera as other games in this genre
have done. Indec'd some participants would actively say things
such as That locks realh cool right now [(after the camerz
had done something visually interesting} but I want the camesra
back pointing this way now. The nature of the data from the
usability lab was not fully satisfying to the development team
There was feedback redated to artitudes of participants that in-
dicated both positive and negative perceptions of the camera
This was weighed against the fact that changing the behavior of
the camer represented a mujor cost to the game in terms of de-
velopment time and perhaps in the redesign of certain already
completed arcas of the game
A critical facet playtest was conducted in order to shed more
light on the attitudes related to the camera behavior in Munch s
Oddysee. We targeted having at least 25 participants whose pre-
vious behavior (i €, their gaming experience) indicated that
they fell within a general definition of the target market for this
game .
After having played the game for an hour participanis were
asked first for general perceptions of the game followed by more
specific questions rclatced to other areas of interest Questions
refated to the camera Wére asked in the latter portion of the
questionnaire because pretious experience in the usability lab
had shown that merely mentioning the camera as part of a task
would often cause participants previously silent on the subject
to vociferously criticize aspects of the camera’s behavior With
the knowledge that we wanted to factor cut any priming-related
effects, two analyses were conducted
. The first analysis was baséd on the response to the ques-

- tions related to the behavior of the camera irself Nearly half

of the participants (46%) indicated thar the camera did not
give them enough flexibilin' of control The second analysis
was 1o go back through individual responses and determinge if
before we broughr up the subject of the ¢amera any partici-
pants (a) mentioned the camera and (1) if possible the com-

- ments refated to the camera were subcategorized as a negative

or positive statement Forty-three percent of the participants

- were found to have mentioned the camera in a negative fashion

before the camera questions Based on these data and other
anecdotal evidence. the development team chose to modify
the behavior of the camera in this game to give the players
more flexibility of control. The result was more frequent use of
a camera behavior that we have termed a third-pessen follow
camera - '

The behavior of this camera had the double adsantage of
being more easily controlled by users and of conforming to a sct
of hehaviors more often e){peqte(i by users such as maintaining



focus on the main chascter without major adjustments to point
of view (i e to look over a wall’ ot behind a door ) Other
camera behavioss (¢ still camera behaviors that pan with the
character) are still a part of the game but have been localized to
areas where these alternative camera behaviors can only create
an advantage for the user

. Initial Experience. Playlest (Formative) AS with many
things first impressions are a key component of overall satis-
faction with a game Given that many games are experienced
in a certain order (ie Mission 1, Mission 2 et¢.) ithere is 4 lot
of value in obtaining atticudinal data related 1o the first hour(s)
of gameplay because the fater portions of the game will clearly
never be experienced unless the first portions of the game arc
enjoyed

As mentioned already games are entirely 4 voluntary expe-
rience and At A0y MOMENt 4 person may become frusirated or
bored and put the game down Ina petfect world we would fike
to be able. to identify these moments as they oceur to be able to
address them The realities of the manner in which games are
creared (ofien times individual portions of a game are completed
at different times and in a different order than consumeis will ac-
tually experience them) and the cealities of the time constraints
related 1o testing with users prevent this from happening If we
want 1o know how uscrs react in the 30th hr of gameplay then
we need to conduct a study where the user would expericnce
the first 29 hir of the game Those 29 hr of gameplay need to
be ready and completed before running this 30-hr rest Clearly
this would be difficult expensive and time-consuming As @ re-
sult we often focus on the first hour of gameplay because it

is easily accessible to s from a research perspective and the -

lessons learned can in many cases be applied throughout the
garne

The following example explains how a set of formartive ini-
tial experience tsts were run for MechCommander 2. the RTS
game described earfier in the chapter The carlier usability test
focused on the choices that users could make before starting
4 mission whereas this test focused on in-game components
such as user's ability to take control of their squad and lead them
through battles, while experiencing satisfaction and motivation
"to continug play ing

Case study: MechCommander 2, Initial Missions A sample
of 25 participants who through previous behavior were iden-
tified as representative of the potential target murket were in-
cluded in the study The participants were brought on site and
asked to begin playing from the first mission of the game After
each mission was completed the participants were asked to
stop playing and fill out a set of quel;tions focusing on their im-
pressions of the ‘fun’ the ~excitement and the “clarity ” of ob-
jectives as weil as respond to measures designed 10 assess their
~comfort level with learning the basics of controlling the game
Ihe participants were able to play through as maay as three
missions before the session ended For purposes of breyity.
this case study will focus on the results refated 1o the Arst

mission .

At the time of this test the first mission was a quick expe-
rience designed to introduce USErs to some basic control con-
cepts. to aliow them to participate in sonte combat win that

46 User-Centered Design in Games ® 901

combat and tien move on to the next mission. Also notable
was that at the time, the first few missions of the game were
intended to act as the tutorial for the game as welt as being fun
missions As it happens this experience was generally not sat-
isfying to these participants, causing a poor initial impression
with the game Approximately one third of the participants felt
the *challenge’ was 100 easy and that the mission was "not
exciting. Furthermore there were some problems related to
clarity of goals where some participants were observed 10 move
their units into an area where they were not intended to go,
disrupting their cxperience and limiting their ability to proceed
quickly Responses o more open-cnded questions indicated that
some of the core gameplay componerits and unique features did
not came across o users because they complained about the
‘standard’ nature of the game Finally several participants com-
plained about the fact that they were. ‘being tanght* everything
and wanted to " turn the tutorial off”

From the data the development team. working with feed-
hack from the uscr-testing engineer decided to take a number
of actions Figst it was decided that a separate set of tutorial mis-
sions would be created to give those who wanted to be taughta
place to go and learn the basics of controlling the game s¢parate
from the actual missions of the game Second the scope of the
first mission was expanded so that users svould have more time
in their initial experience with the game Third the clariry of
objectives was improved: via minor interface changes. Fourth,
addressing the same issue the design of the ‘map” on which
the mission took place was revamped such that users were te-
quired to take a more Hnear approach: to this mission and be
unable to get fost  Fifth the amount and challenge of combat

- was increased Finally one of the uaigque components of the

game, the ability o cail i support’ from off map facilitics was
introduced to the plaver denyonstrating how they could choose
to augment their force on a case by case hasis Despite all thesc
changes the mission was still targeted to be completed within
apprdximatc-l} 10-15 min

A follow-up playtest was run to verify that the changes we
introduced were paying off in terms of generating more user sat-
isfaction with the initiat mission of the game Again 23 partick
punts {not the same people) representative of the target market
were included in the study Resules from this test indicated that
the design changes had created a aumber of payoffs Far fewer
participants felt the mission was too €asy (13% vs 33%) only
3% indicated that the mission was NOU €XCiting. MEASUres of
“clarity of objectives’ improved and, sur prisingly, there was no
dropoff on ratings of 'comfort’ with basic controls as a result
of the tutorial aspects being improved Results svere nota total
success, because some piticipants were now rating the rhis-
sion as “too hard” whercas others in responase o open-ended
questions complained about the -overly linear” nature of the
mission (i ¢ there was only one way to proceed and few inter:
esting decisions reated to how to proceed through the mission)
in response to these results the development team decided to
-retune the first mission to make it a littke easicr but not 1o ad-
dress the comments related o the linearity of the mission The
second mission of the game was far less finear so it was Hoped
that, with the major constraints t ¢pjoyment removed most
participants would proceed to the sccond mission and find the
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mission goals to be more engaging The data from testing with
Mission 2 was rated far more “fun’ than Mission 1 validating
their assumgption

Benchmark Playfests As indicated earlier the nature of
the data thart is supplied using this survey technigue is not al-
ways clear and easy to interpret. If 10% indicate that learning
how to drive a car is too hard” then is this something we
should act on? The question is not easily answered without
context. To supply context benchmark playtests are conducted
on every completed Microsoft game, as well as on many com-
petitors. The data are used entirely for comparison purposes.
Every benchmark playtest is run using the same protocol All
participants are directed to play as if they are at home, and
we stop them 1o ask a set of questions to gather initial im-
pressions and then let them play for the rest of the session fol-
lowed by a set of final questions Both of those question sets are
general and concentrate on many of the core gameplay facets
(ie, fun c“challenge ‘pace’ «tc) highlighted in previcus
sections.

The data gathered in these instances are used as comparison
for initial experience playtests Typically, the general questions
are followed by a set of more specific questions designed to
highlight user impressions about critical facets of a2 game The
data gathered in response 1o these questions are often used in
comparison to critical facet playtests Although the choice of

comparing data gathered from a benchmark playtest with that '

from a critical facet playtest (where the experience was likely
very different) is certainly controversial, the only goal of the
data is to shed light and provide some context, not atways to
force action based on these comparisons The decision on how
strongly to weight the comparison is entirely a judgment call
on the part of the usertesting engineer based on his or her
knowledge of how closely the experience in a critical facet

playtest models the intended initial experience with the game

As in all good usability testing, the choice of areas to focus on in
these critical facet questions is done in close consultation with

the development teams.

Qualitative Group Methods. Inaddition to usability and sur-
_vey tecliniques, we employ other UCD methods we catego-
rize as qualitative group methods; deep gameplay and focus

£roups

Deep Gameplay, Thus far the techniques we presented
have focused primarily on evaluating the initial experience with
a product or one segmented hour of game play. and are often
experienced out of context. Because of the niature of this field
testing portions of game play out of sequence occuis quite of-
ten but can be somewhat problematic Although the initial ex-
perience with 2 game is important the success or failure of a
game often depends on the entire experience. In an attempt to

«provide game developers with user-centered feedback beyond
the first hour of game play we established the deep gameplay
program o

Deep gameplay involves bringing in cohorts of users in to

play a product repeatedly throughout the development cycle

and collecting qualitative data from them The goal of deep
gameplay is to provide fairly structured user-centered feedback
on gameplay that occurs after the first hour of experience by
supplying each team with its own dedicated gameplay team
Deep gameplay teams ¢an be used to (2) evaluate content be-
yond the first hour in a finear o1 nonlinear fashion. (b) expose
the same group of users te iterations of the same content, (¢) test
linear based modes of extended play (e g, a career mode in a

~snowhoarding game or nmitiple levels of amr adventure game)

or (d) expose users to a prerelease video game so that they
have the experience necessary to evaluate advanced features or
features that appear later in the game

Deep gameplay requires commitment from participants to
attend gameplay sessions on a consistent basis (potentially one
to three times a month) otherwise the utility of deep gamepiay
is lost Participanis are exposed to features and game content in
various ways Generally the order in which they encounter con- )
rent depends greatly on the development schedule, the type or
genre of the game or the team s specific needs and goals Com-
monly, the participants test each level as it becomes available
or is significantly improved The group can also return to pre-
viously tested secrions that have been iterated to see # it has
improved from before Ideally participants would be exposed '
to the game in 4 linear fashion progressing from the beginning
to the end However this is only possible to do later in the de-
velopment cycle because games are usually not developed from
start to finish Generally when this occurs . the team either takes
the group back to the beginning of the game or starts a second

* group from the beginning

Although there is no single report format for compiling data
from these sessions the report generafly includes (a) a fist of
top issues that were brought up by the participants along with
recommendations; (b) a summarization of the responscs®to the
wiitten questions; (¢) and a list of remaining issues from previ-
Qus sessions ' - )

The putpose of deep gameplay overlaps with other test-
ing methods (viz usability and playtesty but it has been de
signed wholly as a supplement not a replacemeni Each of
these testing methods has its own unique set of strengths and
weaknesses _

There are other methods that exist that attempt to get feed-
back fromr potential consumers. These methods are often re-
ferred to in the industry as "beta’” and recon’ Beta testing usu-
aily involves sending a beta or prerelease version of a game to a
[arge number of potential users Feedback is collected on issues
including configuration problems, technicai bugs and gameplay
problems Data collection is often done via newsgroups or elec-
tronic bug reports Beta testing has been successful in getting
some useful feedback from a larger number of usess but it does
not ensure the amount focus or depth of the feedback that our
methods provide Recon's purpose is similar to deep gameplay

‘The difference is that recon uses professional gamers which

does not truly represent consumer feedback

Focus Groups Focus groups provide an additional source
of user-centered feedback for members of the project team in-
cluding usabitity practitioners Focus groups give development



team members a rre opportunity to heat users speak candidly
about the game in question In out group the interviews are es-
pecially useful because the focus group participants often come
from a playtest session which gives them the opportunity to use
the product before discussing it Additionally the focus group
interviews offer a qualitative method of data collection that is
psed o support and suppiement data produced using quantita-
tive survey methods

In this setting participants can elaborate on their experi-

ence with the produci and expectations for the finished ver-
sion of that product The interviews allow participants to talk
about their experiences and share impressions that may not have
been elicited by the playtest survey Allowing users to talk about
their experiences can sometimes result in more detailed re-
sponses to help validate the quantitative data This provides the
team with 2 method of delving deeper into gameplay issues and
strengths

By using the qualitative and quantitative methods together
we are sometimes able to use informarion from focus groups

to improve on survey techniques The focus group data may

jdentify important topics that should be added to the survey.
as well as clarify topics that were poortly undersicod by users
For example. a focus group discussion regarding a sports game
revealed that users had varying opinions about what it meant
for a game to be a simulation vs an arcade-style game Addi-
tionally. they had many different ideas as to what game features
made up each style of game From this conversation, we learned
that certain playtest survey questions regarding this topic were
not reliable and needed revision or exclusion from furure
SULVEYS

- Besides the general limitations inherent in.all focus group
studies (Greenbaum 1988; Krueger 1994) the focus groups
described here include limitations associated with their de-

viation from validated focus group methods Generally focus

group studies comprise of a series of 4 to 12 focus groups
(Greenbaum 1988; Krueger 1994); however, we are only able
to run one to three focus groups per topic This makes it
more difficuit 1o confidently identify real” trends and topics
in the target population. Additionally, fewer group interviews
tnake the study more vulnerable to idiosyncrasies of individual
groups - .

Because ali focus group participants have recently comptleted
a survey in playtest. it is also possible that the survey topics
confound the issues raised in the generai discussion in the focus
group. The focus groups are commonly used in conjunction
with the survey data so this is not a serious limitation if used
properly.

Because of these limitations we take many precautions to
ensure the quality of the data produced The data that are pro-
duced in focus groups are closely monitored and scrutinized
appropriately Despite these limitations we have found that fo-
cus groups have offered a useful and face-valid method of sup-
plementing user-centered feedback that we provide to game
developets ' -

A Combined Approach. We have provided a number of differ-
ent techaigues that we use in game developmentand evaluation

" can be used together
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The presentation has been structured in such a way to clearly
demonstrate the differences between the techniques we use
The impottant thing to realize is that no one method exists in-
dependent of other methods Ail of our techniques are used in
conjunction with one another to fully address as many of the
game evaluation factors presented earlier in the chapter The
following is 2 brief case study on an Xbox game called Blood
Wake (2001) that demonstrates how some of these techniques

Case Study: Blood Wake Blood Wake is a vehicular com-
bat console game using boats and a combination of powerful
weapons. In a game such as this, there are certain game facets
that must be done correctly for it to be successful In Blood
Wake our initial main concern was the atming mechanism and
the controls Users must also be able to destroy the enemy and
users must be able to easily control their boat If these two fac-
tors were not addressed, the likelihood of 2 successful game
significantly decreases The next concern was related to the ini-
tial missions and gameplay and the general look and feel of the
game overall Users must be able to know what their objectives
are, and it has to be fun

The first problem we addressed was the aiming mechanism
We were presented with two different rypes of aiming schemes:
auto aim and manual stick aim Tn the auto aim scheme, the target
reticle automatically “snapped’ to an encmy that was within a
reasonable distance allowing the player to maneuver their boat
while shooting the enemy. In the manua stick aim scheme the
user had to manually aim the reticle using the right stick on
the game pad with no assistance [n previous usability studies.
we have found that many users encounter difficulties with a
manual aiming mode. However this method is used often in
popular games, thus the general helief was that it was better or
preferred In addition many felt the auto aim method would be
10O €18y )

To solve this problem we decided that a playrest would
be most suitable A usability test would probably allow us
to demonstrate errors based on tasks and performance but
would not really allow us to make any conciusions about which
scheme users preferred Thus we ran a within-subjects design
playtest to assess which scheme users liked better Our resuits
showed that 73% of participants liked the auto aim, whereas
only 38% liked the manual aim ‘This was proof enough 1o con-
vince the developers to focus their efforts on the auto aim
method

Although we solved the aiming problem we stifl were not in
any position 1o get feedback on the fun or challenge of the game
The reason for this was that the controls (i e, handling) of the
boat was not really optimized yet Any conclusions about fun
or challenge of the game at this point in developihent would
be a dubious enterprise The reason for this was because we
would not have the ability to separate poor attitudinal ratings
due to the gameptay from the poor attitudinal ratings deriving
from the poorly tweaked “feel’ of the boat or uncomfortable
button mappings: To optimize these controls, we headed to the
usahility fabs

In the usability tesi we presented participants with two
control schemes or button mappings [n one scheme throttle
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and steering were both mappud to the left analog stick (push
forward/back for throtile, push left/right for steering). This
means that a user would be able to diive and steer with one
finger. In another scheme the throttle was mapped to the right
trigger (which exists under the game pad), and steering was on
the left analog stick . Previous data suggest that neither scheme
was superior so the goal of this test was to optimize the controls
for both schemes

Participants were presented with a series of rasks that were
created to try and simulate common maneuvers performed dur-
ing the game The following are examples taken from the us-
ability task list

1 Once the game starts you should see a bunch of boxes that
form a path in the distance As fastas youcan try to follow the
trail of items and collect as many boxes as you ¢an without
turning around if you get off course

Somewhere on this map there is a straight line of boxes
Find the straight line of boxes then try to slalom (like a skier)
through the linc of the boxes Try to do this as fist as you
can without collecting any of the boxes

I

As you €an see from the two exampies the tasks were very
performance-based Participants were instructed to think aloud
while we measured task performance and task time By the end
of the study, we were able to provide detailed information to the
team about how to optimize the controls Some of the issues that
were addressed included the sensitivity of the steering control-
ling boat speed. and difficulties moving the bout in reverse o
just name a few

At this point changes were implemented to the conirols
and the aiming method The next step would be to validate
these changes. but not from a performance-based perspective
We needed to determine if users liked how the controls felt,
and we needed to begin getting feedback on missions and
game piay Thus multiple playtests were run focusing on the
game play of five of the initial missions and the controls Our
dara on the controls from the playiest validated our eailier
recommendations and allowed us to tweak the controls even
more

In addition. by running multiple playtests, we were hnally
able to get data and feedback on gameplay After each mission
we elicited feedback on the perceived difficulty clarity of ob-
jectives atiitudes about the environment and general fun rat-
ings This aillowed us to provide specific details to the devel-
opment team or where exactly participants werc running into
probiems (such as not knowing where 10 go next. not under-
standing how to complete objectives etc ) This feedback led
to deamatic changes design of the missions For example after
the third mission participants began to express boredom witl:
the 'look of the environments They did not know that by
Mission 5 more interesting things would be introduced (such
as differing the time of day the weather and the color of the
water): This led to the introduction of more varied environ-
ments within the first three missions which helped increase fun
ragings

CONCLUSION

The need for user-centered design methods in video games has
indeed artived. Games drive new technologies and affect an
enormous amount of people Tnaddition games representarich
space for research areas involving technology communication
attention  perceptuab-motor skills social behaviors. virtual en-
vironments, o name 2 few 1t is our position that video games
will eventually develop an intellectual and critical discipline like
films, which would resuit in continuaily evolving theories and
methodologies of game design. The result will be an increasing
influence on interface design and evaluation. This relationship
between theories of game design and traditional HCI evaluation
methods has yet to be defined but definitely yields an exciting
future : '

As mentioned earlier UCD methods have vet to find theit
way into-the video game industry at least o the same exient
as it has in other fields However this is not to say that video
games are qualitatively different from other computer applica-
tions There are just as many similarities as differences to other
computer fields that have already benefit from current uth
methods Tt makes sense to use these metiiods when applicable
but afso 1o adapt methods to the unique requirements that we
have identified in video games

In this chapter, we emphasized the difference between

“games and productivity applications to illustrate the simifarities

and differences berween these two types of software applica-
rions We also chose to reference many different video games
inn hopes that these examples would resonate with a nuwmber of
different readers Case studies were included to try and demon-
strate in practice how we tackle some of the issues and chal-
lenges mentioned earlier in the chapter. It is our intention that
practitioners in industry as well as researchers in academia

. should be able to take portions of this chapter and adapt them

to their particular needs when appropiiate similur to what we
have done in creating the actuai methods mentioned in this
chapter. That said we acknowledge that most if not ali of our
useresting methods are not completely novel They have been
structured and refined based on u combination of our applied in-
dustry experience, backgrounds in experimentat research, and,
of course a passion for video games This allows us o elicit and
use the rypes of information needed for one simple goal: to make
the best video games we can for as many people as possible
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