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Game developers have identified, explored and disl many of the key
issues that arise for players interacting in ganoelds. However, there is a
need to assess the thoughts and opinions of gaagerpl on these issues,
through structured, empirical studies. This papports the results of two
player-centered studies aimed at investigatingettissues from the player’s
perspective. The first study, a focus group, suggp@ome of the issues
identified by game developers; consistency, intaitess and freedom of
expression, and identifies new issues; immersiod physics. The second
study, a questionnaire, examined the relationshijh@se issues to game-type
preference and game-playing experience. This papeesents important initial
exploratory research that supplements the exiditieigture by focusing on the
player's perspective and exploring which issues eodtext have the most
impact on player enjoyment.

1 Introduction to Interactionsin Game Worlds

Acquiring the player’s perspective on game desggues is crucial in enhancing the
gaming experience, by understanding, and ultimateleting, the desires and
expectations of the player. Although many game libgpezs gather player feedback in
some form, there is limited published literaturegaime design in terms of the aspects
of game environments that affect player enjoymEatthermore, the majority of this
literature is based on the personal experiencetfaouphts of game developers. This
literature focuses on several major themes; cagiyt intuitiveness, learning and
freedom of player expression. Consistency is camei to be crucial for keeping
players immersed in the game world [2]. If the gamerld seems to behave
consistently and in ways that the player understahen the player has less difficulty
immersing themselves in the environment and suspgnddisbelief [4].
Inconsistencies in games, such as getting stuck imall when adventuring in a
dungeon, remind the player that it is just a ga#jeThe second theme, intuitiveness,
suggests that interactions with the game environnzem objects in the game
environment should be intuitive and meet playereekgtion. People who are less-
experienced game players can be baffled by theigghy$ the game world and often
need to relearn how to interact with the world likechild [4]. Game worlds are
populated with objects that are visually similarotgjects that we use every day, but



these objects are functionally different. Not oobn these interactions be counter-
intuitive for the player, but they can often cordusnd frustrate the player [2]. An

important benefit of making game worlds more intgitis that they become easier to
learn. The player is more likely to develop an itive understanding of the game
elements if they are consistent with real worldrmedats [3]. When the game

environment is intuitive, the learning curve foetplayer is substantially decreased,
which means that the player spends less time legrtiie game and more time
playing the game [3]. The final theme identifiedtlire literature is freedom of player
expression or the possibility of emergent gameplaymost games, the designers
manually define a number of outcomes or interastiand allow the player to pick

one, which restricts the player’s freedom in intéireg and removes the possibility of
emergent gameplay [4]. A more pleasing experiemcettfe player is theorized to

result when the player has greater freedom in terivteciding how to interact with

the environment.

Although a great deal of insight can be gained ftbenthoughts and experiences
of game developers, there is also a need to asses$Boughts and opinions of game
players regarding the factors that affect theiogment of games. Previous empirical
studies have provided insight into the player’'sspective on non-player characters in
games [5]. However, there is no published work mpieical studies conducted by
game developers or researchers to ascertain piayspective on interacting in game
environments. Therefore, the aim of the researgborted in this paper is to
investigate the aspects of game environments ffettglayer enjoyment from the
player's perspective. The method employed in thiglys was to conduct a focus
group with experienced game-players to identifyitiseies that they felt most affected
their enjoyment of a game. The focus group wa¥adld up by a questionnaire,
which aimed to assess how these issues vary inrtemme across players with
different game-playing experience and game-typéepmace.

2 Defining the Player-Centered | ssues

The goal of this study was to collect the opini@ml experiences of a group of
experienced game players with respect to the isshas impacted upon their

enjoyment of game environments. The method emplaydtiis study was a focus

group, consisting of four experienced game playens were brought together to

discuss their experiences. The group members wged between 21 and 25 and
consisted of one female and three males. Each meofbthe group considered

themselves to be an experienced game player andtedplaying games on a daily
basis with a minimum of five years experience pigygames. The focus group
involved several general points of discussion,tbetgroup was mostly encouraged to
freely discuss their experiences. An audio recgrdivas taken during the focus
group, which was later transcribed and analyzedgugirounded theory [1]. This

analysis gave rise to five major themes, consistemomersion and suspension of
disbelief, freedom of player expression, intuitiges and physics.



2.1 Consistency

A strong theme arising throughout the focus groag the importance of consistency
in games. Participants felt that it is highly imfaott for objects that look the same to
act the same. For example, one member was frustraith “glass windows that
break sometimes but don’t break other times”. Simiiroblems were identified for
crates, barrels, lanterns and mirrors. These instameies can cause difficulties for
the player in learning the rules of the game, wisippear to be constantly changing.
Also, on the other end of this scale, it is impottéor objects that have different
behavior to look different, signaling to the playeat a different kind of interaction is
possible. For example, “some games signal actignsalbing different colored walls
for bits of wall you can kick out, e.gloodrayne’ and referring to the gani2ungeon
Sege “there were certain walls that looked a bit diffier, but you knew that you
could shoot that wall out”. However, it was als@mssed that this visual difference
shouldn’t be in the form of something unrealistioch as a big red circle around the
section. Rather, it should be a subtle, realisiffergence that the player can detect,
such as a “worn-looking part of the wall” that midgie more fragile.

2.2 Immersion and Suspension of Disbelief

Another major theme of the discussion was immersind suspension of disbelief.
The group agreed that audio is very important fegding the player immersed in the
game, in terms of a “powerful and moving soundttaak well as sound effects. The
group thought that a game is immersive if it canseaan emotional response, such as
fear or happiness. The group discussed how sowarmdbe used to build up suspense,
such as in a horror movie when “you know that sdwnet is creeping up on you, to
the point that you're afraid and shifting in youeat’. Furthermore, audio was
highlighted as being important for “drawing youdnthe game, but inconsistent
graphics can quickly knock you back out again”. Tgraphics don't need to be
spectacular, but they do need to be consistentriegs‘nothing catches your eye as
being wrong or out of place”. A good introductiondaa strong narrative were also
identified as being important for immersion. Théraduction gives the player the
storyline and background, tells them who their abter is and what is going on. The
player then feels like they are “part of the stand they want to find out more”. As
they play the game, the player is given more ofdtweyline, “similar to reading a
book, except that they need to complete certaiksta® be rewarded with more of
the story.

2.3 Freedom of Player Expression

Another theme that arose was player expressiorghaibithe freedom that the player
has in expressing their creativity and intentiogsplaying the game in the way that
they want, not the way that the designer had irgdnid to be played. The group
discussed linearity in games and agreed that theyfen forced to solve problems
and perform tasks the way the designer had imagimkith sometimes relies on the



player using trial and error. For example, manye&g aren’'t even quests, they're
completely linear, you've been told exactly whatdim you just have to go pick this

thing up and come back, you should be able to goaod do the quest your own

way”. One member said that it becomes “more likal tind error than playing and

that it's not as fun as looking around at a coitetof objects and working out how to

use them to solve the problem”. It was also felbéoimportant that the player has a
range of interactions that can be performed with éhvironment and game objects
and that each game should have some kind of newgigde interaction.

2.4 Intuitiveness

The group reflected on many experiences in gamesemMeir interactions with the

environment had not been intuitive. A major sou€drustration came from objects

in games that were simply scenery and hence cooidbe used or affected. For

example, furniture that cannot be moved as it seenise bolted to the floor or “a

flimsy little plastic chair that can be shot withshotgun and it’s resilient enough to
take that and not be damaged”. These interacti@ms aiso cause problems for
gameplay, when the player cannot use objects inwthethat they would expect in

order to complete a quest or solve a problem. THoeiy discussed the unintuitive

nature of problem solving in some games. The gfoupd that the way the designers
intend the problem to be solved is often not intaitfor the player and that they

“resort to trial and error”. The group discusseid fhroblem and suggested that “if it
takes 10 hours to find a switch or the player neledgo to the internet to get a

walkthrough then there is a serious problem withghme”. Therefore, it is important

to conduct extensive testing to ensure that thgepta expectations are met and that
they will be able to solve the problems in a reabbm time frame, rather than

assuming the designer’s intentions will be eas#itedmined.

25 Physics

The group discussed their expectations of physicgames and reflected on their
good and bad experiences. There was consensugalvity in games is important for
actions such as jumping, falling, taking fallingntlge, trajectory when launching
rockets and so on. Modeling gravity can give riseealistic effects such as bouncing
grenades around corners, falling off a platfornnadiing down a hill when shot. More
importantly, the “gravity needs to behave consifyereven if it's not entirely
realistic”, such as in first person shooter ganikes Wnreal Tournament and Quake,
where the game may be in low gravity mode. Momentas also identified as an
important attribute of physics that needs to be efextiin games, especially in space
simulations and first person shooters. For examptbe player shoots the enemy or
is shot by the enemy then “being pushed backwardsiural’. Another important
aspect of physics concerns fire and explosionsniFlable game objects should burn
and ignite when affected by a flamethrower or iniary grenade. Also, when a flash
grenade explodes next to a character it shouldraelyeaffect their sight and hearing,
or when an explosion occurs the player “shouldiie # jump into a pool of water to



be protected” from damage. Water was also idedtiig a substance that needs to be
modeled more accurately in games. For exampleg thvaxs considerable discussion
about how most weapons shouldn’t work under wagspgecially flamethrowers and
fire-based weapons. Other attributes of water tthatgroup decided were important
were the effects of the flow and currents of théewaas well as visual effects such as
ripples.

2.6 Conclusions

In summary, the focus group provided supportingdence for the themes of

consistency, freedom of expression and intuitivendentified in the game design
literature. First, players need consistency in gatoebe able to learn the rules of the
game, to know when they can interact with game etémand to avoid frustration

and confusion. Second, players want to be fredap games and solve problems in
the way that they want, not the way the designdrihtended. Third, counterintuitive

interactions often result from game objects havingfunction or behaving in a way

that conflicts with player expectation. Furthermattds study provided insight into

two new issues that affect player enjoyment in ggmmmersion and physics.

Immersive games draw the player into the game #edtdheir senses and emotions
through elements such as audio and narrative. l#zinabnsistent physics are

important in games to ensure the physical elemehthe game world, such as
gravity, momentum, fire and water, behave in they waat the player expects, to
allow the player to perform actions in an intuitimenner and to keep the player
immersed in the game world.

3 Investigating the Player-Centered | ssues

In this study, the results obtained from the fogusup were used as a basis for
constructing a questionnaire that aimed to furthevestigate the issues of
consistency, immersion, freedom of expression,itimeness and physics in game
environments. Whereas the focus group providedeptid insight into the opinions
and experiences of a small group of experiencedegalayers with respect to these
issues, the questionnaire was designed to provgiewey of the opinions of a large,
diverse group of game players. The questionnaires waministered online
(http://lwww.itee.uqg.edu.au/~penny/questionnaire)htind invitations to participate
were posted on several online game forums. Thetiqneaire was completed by four
hundred and fifty-five participants, of which 4292(5%)were male and 34 (7.5%)
were female. Participants ranged in age from 136tyears, M = 24.8 (SD = 6.91).
The sample consisted mainly of frequent game-ptaysith 94% playing computer
games at least monthly. The distribution of gansplg frequency and age are
shown in Fig. 1. There were two main aims of thislg. First, to determine how the
different issues (identified in the literature afindm the results of the focus group)
affect the enjoyment of people who play differeygets of computer games, such as
role-playing games or first-person shooter gamé® Jecond aim was to determine
how these issues affect the enjoyment of people different levels of experience



playing computer games. One question of particitéerest is whether intuitive
interactions with game environments and objectsehavgreater affect on the
enjoyment of people with less game-playing expeeefhat is, do people who have
less experience playing games (and aren’t wellegeis the “rules” of game worlds)
find that unintuitive interactions have a greatéea on their enjoyment?
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Fig. 1. The majority of subjects (94%) played gamed astl@aonthly. Participants ranged in
age from 11 to 56 years, with the majority in tHate teens to late twenties.

3.1 Method

There were three between-subject variables, gengleme-type preference and
experience. The participants selected their predetype of game from a list of seven
common game types, with the majority of particigambminating role-playing games
(41%), first-person shooters (28%) or strategy ga(d€%) as their preferred game
type. The other four game-types, simulation, ac¢tiaecing and sport accounted for
twelve percent of the sample. The participantscaugid their level of experience at
playing computer games on a seven-point Likert escabnging from very
inexperienced to very experienced, with the majarftparticipants rating themselves
as experienced, M = 5.88 (SD = 1.37). The distidmubf game-type preference and
self-rated experience are shown in Fig. 2.
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Fig. 2. The three major game-type preferences were ralgimg games (RPG), first-person
shooters (FPS) and strategy games (Str). The ryajfrparticipants rated themselves as very
experienced.

The participants were required to complete 28 piniet Likert scales to indicate
the degree to which different aspects of gamesciaffieeir enjoyment of their
preferred type of game, where one indicated “mw&ss lenjoyable”, five indicated
“no effect” and nine indicated “much more enjoydblésee Appendix for
guestionnaire items). All measures were assesdad oultiple item scales and all
negatively worded items were reverse-scored. Faa@palysis via principal
components was conducted to identify sets of vitathat could be combined into
scales. On the basis of eigenvalues greater tharcoterion, a five factor solution
was obtained accounting for 68.6% of the varia@renbach’s coefficient alpha was
used to assess the reliability of each scale. &lles were found to have acceptable
reliabilities (.66 to .90). The five factors derivevere physics, sound, narrative,
intuitiveness and freedom of expression (see Tapl&he physics scale consisted of
eight items related to gravity, momentum, life-ligg@aphics and the behavior of water
and fire. The sound scale consisted of three iteslated to a game’s soundtrack and
sound effects. The narrative scale was made upvofitems related to a game’s
introduction and storyline. The intuitiveness scalas comprised of three items
related to consistent behavior of objects, scemaa interaction with objects. The
freedom of expression scale consisted of two itegfeted to the variety of ways of
interacting with objects and having new and unigpags of interacting with objects.



Table 1. Descriptive data for dependent measures

Variable Mean Sandard Possible Actual Reliability
Deviation Range Range

Sound 7.53 1.26 1-9 1-9 .85

Narrative 7.20 1.31 1-9 15-9 .68

Physics 7.07 1.09 1-9 3.13-9 .90

Expression 7.40 1.29 1-9 1-9 .79

Intuitiveness| 6.31 1.06 1-9 2.67-9 .66

3.2 Resultsand Discussion

Regression analyses were used to examine the mdimgeractive effects of gender,
game-type preference and experience on each ofgéphendent measures (physics,
sound, narrative, intuitiveness and expressiong. ain effect terms (gender, game-
type preference and experience) were enteredhietoegression equation followed by
the two-way interaction terms (gender-by-game-typeeference, gender-by-
experience and experience-by-game-type prefereiibe) main effect terms, but not
the two-way interaction terms, accounted for a ifigant increment of variance in
physics (F(3,385) = 3.185, p < .05), sound (F(3,388.662, p < .05), freedom of
expression (F(3,385) = 5.287, p < .05), and namafF(4,387) = 2.788, p < .05).
Also, the main effect terms (F(3,385) = 4.395, ©05) and the two-way interaction
terms (F(6,382) = 3.810, p < .05) accounted fagaifcant increment of variance in
intuitiveness.

Effects of Game-Type Preference. The first aim of this study was to investigate how
game-type preference affects the aspects that gerkes more enjoyable for players.
It was found that physic$ (= .095,_t= 1.89, p = .06), sound = .117,_t= 2.347, p
< .05) and intuitivenessp(= .098, t= 1.937, p < .05) have a greater affect on
enjoyment for people who prefer first-person shogimes than people who prefer
other types of games. This finding can be attridute the centrality of these three
aspects to first-person shooter games. First, phyisi vital in first-person shooter
games as typical behaviors include jumping, shgosind exploding, which need to
be modeled with a certain degree of realism. Secgmghd is important as it provides
immediate feedback and information to the playesuatwhat is happening around
them in this information rich environment, whictclindes fast gameplay, different
enemies, rapid movement and numerous interactiofith wbjects and the
environment. Also, sound aids in setting the moédhe game and provides an
additional level of immersion, by making the playeel frightened or excited.
Finally, intuitive interactions with objects areportant in first-person shooter games
as this type of game requires far more direct aagon with the environment than
any other type of game, such as direct manipulatioabjects and interaction with
scenery. Therefore, it is important that theseraugons are intuitive as the player
will be carrying out a greater number of interagtiavith greater frequency.

For people who prefer strategy games, it was faiadl narrative § = .112, t=
1.668, p < .10) has a greater affect on enjoymiesuy for people who prefer other



types of games. It might be expected that narratiweld have a greater affect on the
enjoyment of people who prefer role-playing gantéswever, this finding could be
due to the fact that every role-playing game inekudarrative, but it is uncommon in
strategy games. Therefore, the addition of welt@tanarrative in strategy games has
a significant affect in increasing player enjoymenitereas narrative is commonplace
and expected in role-playing games and therefozepthyers fail to recognize it as
something that affects their enjoyment.

Effects of Game-Playing Experience. The second aim of this study was to
investigate how experience affects the aspects mielte a game enjoyable. In
particular, it was expected that the ability toenaict intuitively with objects would
have a greater affect on the enjoyment of peopile \@ss experience playing games.
However, there was no evidence to support thisryhe€an the contrary, it was found
that of the people who prefer role-playing games, dffect that intuitiveness has on
enjoyment increases as level of experience incse@@se -.804,_t= -2.841, p < .05).
Maybe more experienced game players expect to ke tabinteract with game
environments and objects in a particular way, ledrfrom their prior experience
playing games, and find it annoying when the gamesd’t behave in the way they
have learned to expect. On the other hand, thepereenced players have no concept
of how the game objects should behave, rather ahgyhave the concepts they have
learned in real life. Additionally, it was foundaththe affect that soun@ € .095, t=
1.853, p < .10), freedom of expressi@in«.179, t= 3.448, p < .05) and narrative (
= .150, t= 2.829, p < .05) has on player enjoyment increaselevel of experience
increases. As with intuitive interactions, perhdlps player's expectations of these
aspects are built up as they play more games.rasudt, the more experienced game
players know from experience that they have reatfiypyed games with good sound
and narrative. It makes sense that more experieplegers should find freedom of
expression more enjoyable, as their experience sndat they are more likely to
want to experiment, try different strategies apddrplay the game in their own way.

4 Conclusions

The aim of this paper was to define the issues Hate an impact on player
enjoyment in a game environment from a player-cedt@erspective, by integrating
the findings of a focus group and questionnairdn wie insights of game developers.
The focus group confirmed three of the themes ifiedtin the game development
literature. The first theme was consistency, whielated to objects behaving in a
consistent manner, enabling players to learn thess of the game, to know when they
can interact with game objects and to avoid freisina and confusion. The
guestionnaire, however, did not provide any furth@ight into this theme. The
second theme from the literature that was suppdiyette focus group was freedom
of expression, which refers to the ability of plessgdo play the game and solve
problems in their own way or a variety of waysheatthan the way the designer had
intended. The questionnaire refined this themeHoying that the affect freedom of
expression has on player enjoyment increases withl lof experience. The third



theme that was confirmed by the focus group wastiné interactions with the game
environment, which related to not being able tceratt with objects or solve
problems in the way that the player would expeche Tfindings from the
guestionnaire were that the affect that intuitisanéad on player enjoyment was
higher for people who prefer first-person shootamgs and people with more
experience playing games.

Additionally, there were two new themes relatedthie enjoyment of players
interacting in game worlds that were identifiedtlie focus group. The first of these
was immersion, which related to game aspects ssdcudio and narrative drawing
the player into the game, enabling them to beligvis real or suspending their
disbelief. The questionnaire further expanded ttiésne with the findings that sound
has a significant affect on the enjoyment of peoph® prefer first-person shooter
games and players with more experience. Also, & Yeund that narrative has a
significant affect on people who prefer strategymga and players with more
experience. The second new theme found in the fgousp was consistent physics,
which related to gravity, momentum and the basiwsleof physics behaving
consistently with player expectation, as well asrengealistic behavior and
interactivity in water, fire and explosions. Theegtionnaire showed that physics has
a greater affect on the enjoyment of people whepfest-person shooter games.

The background of the sample that participatedhis study should also be
considered. For the focus group, the participarsevexperienced game-players and
as such their opinions and views may differ fromgraup of novice players. For the
guestionnaire, the majority of the sample consisfezkperienced game-players and a
large proportion of the participants were attradtedn online game forums, such as
Eve Online and EverQuest. As such, the resultsiriddafrom the questionnaire may
more be biased towards these groups of playersesting and valuable future work
would lie in investigating different groups of pg and comparing their results to
the results obtained in these studies.

In conclusion, the focus group provided supportavidence from the player’'s
perspective for some of the issues that were ifiedtin game development literature,
including intuitiveness, consistency and freedomegpression. Additionally, two
new issues were defined in the focus group, imraerand physics. All these issues
were then examined with relation to game-type pesfee and game-playing
experience via the questionnaire. The two studiegptement each other, as the focus
group provided in-depth detail about how playerd &bout these issues, whereas the
guestionnaire provided empirical data about whicugs of players these issues are
most likely to affect. Particular insight was gainffom the questionnaire with
regards to first-person shooter games and als@pkxperience. These studies also
identify a number of interesting points that aretivg of further exploration in future
player-centered studies.
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Appendix: Questionnaire Measures

Each questionnaire item loaded on one of five fac{physics, sound, narrative,
intuitiveness or expression) or was discarded dfidt not load on a factor. The items
that loaded on each factor and the discarded isgemshown below.

Physics

How does being affected by the laws of gravity etffgour enjoyment of your
preferred type of game (e.g. you can just in astaway or take falling damage)?
How do objects that follow the laws of gravity inrealistic way affect your
enjoyment of your preferred type of game (e.g. lomg) falling, rolling down
hills)?

How does momentum affect your enjoyment of yourfgared type of game (e.g.
being pushed backwards when hit)?

How does water that behaves in a realistic waycaff@ur enjoyment of your
preferred type of game (e.g. flows, wets, cools;ent)?

How do objects that are affected by water in aisgalway affect your enjoyment
of your preferred type of game (e.g. weapons cawook underwater)?

How does fire that behaves in a realistic way affgour enjoyment of your
preferred type of game (e.g. burns, ignites, h@ats)

How do objects that are affected by fire in a saiway affect your enjoyment of
your preferred type of game (e.g. flammable objéetsn or explosives explode
when they come in contact with fire)?

How do life-like graphics affect your enjoymentyafur preferred type of game?

Sound

How does a moving and powerful soundtrack affeatiryenjoyment of your
preferred type of game?

How do sound effects that set the mood (e.g. bupdsuspense) affect your
enjoyment of your preferred type of game?

How do sound effects that cause an emotional respde.g. fear or happiness)
affect your enjoyment of your preferred type of g&n



Narrative

How does an introduction that sets the scene fBogtme affect your enjoyment of
your preferred type of game?
How does a strong storyline affect your enjoymdntaur preferred type of game?

Intuitiveness

How do objects that look the same but that caneatided in the same way affect
your enjoyment of your preferred type of game (ere barrel can be broken but
another cannot)?

How doesnot being able to use game objects because they dresamery affect
your enjoyment of your preferred type of game (a.giece of furniture cannot be
moved)?

How doesnot being able to use game objects in the way thatwauld expect to
be able to use them affect your enjoyment of yaefesred type of game (e.g. a
bucket can be kicked but not picked up)?

Expression

How does having a wide variety of possible waysuse objects in the game
environment affect your enjoyment of your prefertgae of game?

How does having new and unique ways of using objeffect your enjoyment of
your preferred type of game?

Discarded Items

How does being able to use objects in the sameasawu would in the real world
affect your enjoyment of your preferred type of g&n

How does being able to use objects in the sameawaypu have in previous games
affect your enjoyment of your preferred type of g&n

How do graphics with obvious inconsistencies (a.gody sticking through a wall)
affect your enjoyment of your preferred type of g&@m

How does only having one way to perform a taskalvesa problem affect your
enjoyment of your preferred type of game?

How does needing to figure out what the game deezlavanted you to do to
perform a task or solve a problem affect your emjegt of your preferred type of
game?

How does being able to perform a task or solvechlpm in your own way affect
your enjoyment of your preferred type of game?

How does needing to use trial and error to perfarask or solve a problem affect
your enjoyment of your preferred type of game?

How doesnot being able to perform a task or solve a problethiwia reasonable
period of time affect your enjoyment of your preést type of game?

How doesnot being able to perform a task or solve a problerallaaffect your
enjoyment of your preferred type of game?

How does needing to get help from the internetrmtlzer person in order to solve
a problem affect your enjoyment of your preferngaetof game?



