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Abstract

Whilst much has been considered about space in games, time has until recently been a subject
devoid of much academic study. Recently however two papers have been produced that
attempt to provide a framework for considering the temporality of games. Through the work
of various authors including Juul and Aarseth & Elverdam, Hitchens and Zagal & Mateas
have produced two frameworks for the study of time in games. In this paper | consider these
frameworks, and utilise in my opinion the more useful to consider two exemplar games,
Tetris and Deadliest Catch: Alaskan Storm.

| apply the framework to these games, and in doing, produce a description of the various
temporal elements that can be found in them. In doing so however, | was confronted with
further questions which | felt worthy of study and were not analysed sufficiently by the
proposed framework. In an attempt to find answers for these questions, I turned for
inspiration to fields where the study of temporality has long been conducted and given great

importance, namely philosophy and music.

Through the work of Derrida and Virilio in philosophy, and Collins and Dyndahl in music, |
take elements of their understanding of time in their fields, and consider their application to
games in general, and my exemplar games specifically, answering questions that were formed
during the original analysis, and in doing so, debate whether the treatment of Ludology as a
separate discipline is altogether helpful, or whether we would be better utilising techniques

from other fields, where they have been studied in more detail.
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Much has been written on the subject of space in Computer games. Many authors, including
Aarseth (1997) have argued that space is the fundamental asset upon which games are built.
There can be no denying its importance, after all the majority of time we find ourselves
navigating a virtual space, from the early text based adventures to contemporary full-fledged
virtual environments. Space also, in the context found in games was an area that did not
warrant comparison to other fields, there are few other environments where we interact with

space as we do in computer games.

By contrast, until recently, time had received little attention from game studies. In the last
few years however a few authors have considered the topic, with recent study stemming from
works by various authors, including notably Juul (2004) in “First Person”. Subsequently, the
subject has been tackled by authors including Hitchens (2006) in his paper “Time and
Computer games or ‘no, that’s not what happened’”, Elverdam & Aarseth (2007) in their
piece entitled “Game classification and game design: Construction through critical analysis”
for “Games and Culture”, and Zagal and Mateas (2007) in their DIGRA paper “Temporal

Frames”.

The two studies | intend to consider in detail, those of Hitchens (2006) and Zagal & Mateas
(2007) base much of their foundation on a number of previous works, including those of Juul
(2004) and, in the case of Zagal & Mateas, Elverdam & Aarseth (2007). This genealogy is, |
feel, important to acknowledge, and is also part of the reason why | have adopted these later
approaches. Whilst I did not always agree with the changes made to the original works on
which they were grounded, | do feel that as a whole these better encapsulate the temporality

across a wider variety of games.

Hitchens (2006) readily acknowledges that his work is related to that presented by Juul, both
in the 2004 work “Introduction to Game Time”, and the revision published in Half-Real in
2005. Hitchens (2006) primary criticism of Juul’s approach lies in its’ linearity, arguing that
it “can not represent the potentially complex relationship between the player’s experience of
time in the real world and the progress they make through the game” (p. 50). He continues to
break down the differences in detail, however for my purposes it is suffice to say that at each
level of the model presented Juul is interested only in the interaction between the player and
the game when the player has agency, whilst Hitchens (2006) wants to consider all

interactions the player has with the game as an artifact.
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Zagal & Mateas (2007) cite Aarseth as stating that “the player and his actions play a crucial
role in realizing the temporality in a videogame.” (p. 521) and subsequently cite works by
Bittanti, Eskelinen and Juul as a source for examining how time playing relates to events in a
game (p. 521). They also reference the work of Bjork & Holopainen in “Patterns in Game
Design” for introducing the event-based relational approach that they follow, and Elverdam
and Aarseth, whose work seems to be a major building block in terms of establishing the
external time and internal time categories that Zagal & Mateas (2007) build on. Zagal &
Mateas also argue against Elverdam & Aarseth in core ways; such as their “use of temporal
frames as a unifying theoretical framework, and [their] use of descriptive categories with
central and peripheral members (strong and weak examples), rather than analytic dimensions

that take on a small number of discrete values.” (p. 522)

Outlining the models

Hitchens (2006) and Zagal & Mateas (2007) both utilize a similar approach to the study of
time in games, namely a desire to compartmentalize and formalize it. By dividing the time
into strands, or frames, they are able to analyse each in isolation, making sense of what
otherwise would appear to be an intertwined and complex structure. Hitchens (2006)
separates time into three strands, which he entitles “playing time”, “engine time” and “game

progress time” (p. 49).

Playing time refers to the time as experienced by the player, defined by Hitchens (2006) in
the simplest terms as “the real world time that the player expends playing the game” (p. 45).
He draws upon Caillois to define the game time, allowing him to redefine it as “all the time
the player interacts with or observes the game” (Ibid, p. 45). He offers that this may include
both non-diegetic time elements such as the loading time and information presented on
screen, as well as the diegetic time invested in interaction with the game, essentially arguing
that “any given example of play time can be divided into recognisably different phases (or
segments)” (Ibid, p. 45). He also contends that segments are separated by a “b r e ,ard”
comments that “It would hopefully be possible to categorise different game types by the
possible segments allowed by the game design and to categorise gameplay styles by the

combinations, durations and frequencies of breaks and segments observed” (Ibid, p. 45)
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The second strand referred to by Hitchens (2006) is that of engine time, which he
differentiates from player time, noting “the engine has no perception of time progressing
when it is not in use (running)” (p. 46) and thus excludes any real world non-play time from
consideration in this aspect. He argues that this distinction becomes clearer in multi-player
games because “not all players will be undertaking the same activities at the same time”
(Ibid, p. 46), offering hot-seat games as one extreme, where players are generally either
playing or waiting to play, whilst in massively multiplayer games, players are opting in and

out continuously, whilst the engine is virtually constantly in action.

The third section of Hitchens (2006) model is game progress time. This is his solution to the
non-linearity of game experiences and decision trees, explaining that “A player may [...]
choose between various paths and actions at different points in the game. They may later
decide (or be forced) to abandon that path and return to an earlier point” (p. 46), be this by
the games narrative or by loading and saving games, also meaning that potentially the player
may experience the same portion of the game several times. To explain this, he offers the
example of a first person shooter whereby the player may experience the same period of time
in the game world multiple times before they get past an enemy character. He thus summaries
game progress time as “a[n] abstract measure of time tracking movement towards game
completion and allowing events to be related in terms of happens-before and happens-after”
(Ibid, p. 46).

Hitchens (2006) continues to define game world time as part of the same fundamental
element, which is time as it is passes in the game world, for example the passing of years in
Civilization or progress of a bullet in Max Payne (2001). The problem with this of course is,
as he acknowledges, “not all games include direct indications of the meaning and duration of
the meaning and duration of time within the game world” (p. 47), offering as an example
games like Space Invaders, Tetris and Pacman and also questioning how to treat the break

between chapters in games like Neverwinter Nights.

It is clear that none of these acting in isolation would provide a satisfactory framework for
analysing games, but Hitchens (2006) contends that, by considering the three elements
together, it is possible to do so. He continues to offer prospective relationships between the

categories, but without reaching any firm conclusions except that game world time can be
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expressed chronologically, but that the mapping would have to be modified by the speed of

the game; which could be controlled by the player.

It is immediately clear from this summary that there are games where this framework would
tell us relatively little. Taking a game like Tetris for example, as Hitchens (2006) admits
game world time is fundamentally useless, game progress time is probably of limited value;
with blocks falling before other blocks, but no relevance to this, and engine and playing are
both identical and akin to a players standard understanding of real world time. What would be
interesting, such as the impact on the player of having less time for decisions as the blocks

build up, is left unconsidered by this model.

Zagal and Mateas (2007) presented a similar, but alternative, approach in their paper
“Temporal Frames”. They also utilise a separation into four different categories, in this case
real-world time, gameworld time, coordination time and fictive time, but offer more comment
on the interaction between the frames and the player experience. For them, real-world time is
“established by the set of events taking place in the physical world around the player” (p.
518); that is they argue that it acts as a “reference temporality” for gameplay. They also point
out that many real-world durations play an important role in many games, for example sports
games where game time is defined in periods of real-world time; although, | would point out,
this is not always communicated to the player in this manner. Another use for real-world time
in games is what they label “triggers”, that is an “in-game event performed by the player that

initiates a countdown of real-world duration” (Ibid, p. 518).

Zagal and Mateas (2007) utilise gameworld time to represent both events “associated with
abstract gameplay actions, as well as events associated with the virtual or simulated world
[...] within which an abstract game may be embedded” (p. 518). They allow for multiple
temporal frames within a game (for example a FPS where each mission is in a separate
frame), and include atmospheric aspects such as days or day/night cycles which may or may

not have a direct impact on the gameplay.

Co-ordination time is Zagal and Mateas (2007) way of handling the social aspect of games,
be that multiple human players, or a combination of human players and Al agents. They
define coordination events as “markers that regulate gameplay through moments of

synchronization and coordination” (p. 519). In summary, these events are used to define or
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establish periods of play, such as rounds, turn-taking and ticks. These types of markets are
often found together in various combinations, for example in poker, players are dealt a new
set of cards each round before taking turns to place their bets. There are of course various
other ways of handling this, but the authors argue in principle they come down to these
building blocks.

The final frame used in this example is fictive time. This is what Zagal and Mateas (2007)
describe as “the application of socio-cultural labels to a subset of events” (p. 519), arguing
that whether you label rounds in a game as “years “ or “days” changes the understanding of
the player. This is of course logical, in Civilization 1V, the pace of the game would be
nonsensical were the units of time to be represented as hours, but it is not immediately clear
to me how this differs from the “events associated with the virtual or simulated world” (Ibid,

p. 518) which they incorporate in the gameworld frame.

Zagal and Mateas (2007) do however note that association with a historical narrative impacts
upon the establishment of a fictive temporal frame, commenting that World War Il missions
in Flight Simulator 2 “fosters player immersion and historical accuracy” (p. 519), and further
extend this frame to include elements such as “narrated event sequences” (Ibid, p. 519),
bringing in techniques from narratology such as story time, discourse time and narrative time,
grouping these as the narrative frames, and contending that together they help to form the

fictive frame.

They acknowledge that most video-games will contain multiple temporal frames, commonly
found as sequential frames and co-existing frames, with the former referring to multiple
levels and the latter acknowledging that, for example, the fictive frame and gameworld frame
will often co-exist. They continue to discuss various implementations, primarily focussing on
how non-responsiveness, or the unavailability of the game world; for example, in tick-based
games or hot-seat style turn-based games, contribute to making games feel less real-time,

thus offering an explanation of the distinction between turn-based and real-time games.

There are some clear inconsistencies between these frameworks. In some ways, these are as a
result of the authors using different categories as a result of using different previous work as
inspiration and grounding for their work. However, some of the differences | do feel warrant

further specific mention. For Hitchens (2006) real world time appears to represents all the
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time the player is engaged with the game, and includes various diegetic and non-diegetic
elements, however he makes no mention of the events taking place in the environment in
which the play activity is taking place; something which Zagal & Mateas (2007) devote quite
some time to. For me, external events need to be considered as part of any given play
experience; for whilst they are not likely to be repeated between players, they may go some
way to explaining why a player experienced a game, or comprehended an event, in the way

he did, something that could be important to establishing the merit of an analysis.

Another notable difference between the two, at least for my purposes, is that whilst Hitchens
(2006) devotes significant space to time as experienced by the game engine, even when
players are not interacting with it, Zagal & Mateas (2007) concentrate more on the player
experience, with the nearest comparison to engine time being what they describe as game
world time; in which they focus more on the atmospheric elements or different temporal

frames experienced by the player than the engine itself.

Hitchens (2006) final category relates to game progress time, which is his way of
approaching the different temporal frames, and relating these to an abstract timeline between
the game starting and concluding. Zagal and Mateas (2007) | would argue go beyond the
work of Hitchens (2006), offering greater focus to the social aspect of gaming via their
consideration of co-ordination time, and on the way time is communicated to the player,

which are areas Hitchens touches upon only in passing.

| have included a description of both of these frameworks as an example of where current

literature stands in game studies on the issue of time in games, as well as some indication of
its evolution. The latter, Zagal & Mateas’s (2007) “Temporal Frames” is, in my opinion, the
most specific and complete of the frameworks so far offered by Game Studies. Also, as | am
primarily concerning myself with the experience of the player, as opposed to the technology
running the game it seems the more likely approach to produce useful areas to analyse and it

is thus that framework which | shall utilise in the work that follows.
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Case Studies

If the framework presented by Zagal & Mateas (2007) is to be useful, or complete, applying
the framework should allow us to explore the temporality of games; generating useful
discussion for either future design work or for the analysis of games in their own right. | have
chosen two examples where time is of differing importance (at least in the public perception),

and will apply the frameworks to these games to see what useful information can be garnered.

Tetris (1985) is the classic example of a spatial game, with players tasked to arrange falling
blocks in order to make complete rows and thus eliminate that row from the screen, gathering
points for each row that is completed. This is an interesting example, as whilst space is
undeniably the dominant factor, the game would not work without time. If players had
unlimited time to make the decision on where to place their blocks, then the game would not
be nearly as compelling. The intention of analysing Tetris was to investigate whether the
frameworks could answer the question of why time has importance in this game, beyond the

classic description provided.

There is an argument that Tetris (1985) exists as a counter-argument to many contemporary
theories on video games. This is an argument | have some sympathy with, as the majority of
games that we focus our efforts on in game studies involve far more complex virtual
environments than are found in Tetris; and | would agree that the results of such theories
should not be negated or weakened by trying to force Tetris upon them. However, in this
specific case Zagal & Mateas (2007) specifically mention Tetris, and claim that their model is
applicable to it, and other abstract games. In this way, | feel that an analysis of Tetris is

certainly fair to conduct and criticise in terms of the application of this model.

My second example is a more recent game, and was chosen because time is a dominant
feature. Deadliest Catch: Alaskan Storm (2008) is based on the Discovery Channel television
show of the same name. In essence, it is a simulation of crab fishing. Players are tasked with
selecting a crew, boat, and then after various menial tasks relating to training and the
purchasing of equipment, sent into the Bearing Sea in an attempt to catch as much crab as
possible. Crucially, it is implemented as a simulation, so you are unable to simply go to a
point in the ocean, cast your pots and collect crab, instead being forced to let pots “soak” in

the ocean for a period of time before returning and collecting it, with no guarantee of success.
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I will begin my analysis with Tetris. In the model presented, real-world time relates to the
events happening in the environment in which the game is taking place. These interactions of
course will vary from play session to play session, and player to player. The duration of a
game of Tetris is variable, depending primarily on the players abilities, with the better players
taking longer to complete a game than the poorer players. Each item falling could be said to
be a trigger, though I would argue this could be problematic as Zagal & Mateas (2007) argue
that a trigger requires “a countdown of real-world duration” (p. 518) and in Tetris the speed
of the descent is optionally controllable by the player agent, and the time available for a
decision varies depending on the amount of blocks already present in the space, thus any such

analysis would be context dependant.

Gameworld time in the context of Tetris is defined explicitly by Zagal and Mateas (2007),
with them stating “Tetris has a gameworld temporal frame established by event relationships
such as the time limit for making decisions about piece placement (before it is placed for
you), or the triggering of a new piece falling upon the placement of the previous one” (p.
518). I shall return to this in more detail later, however | would argue that this quote
indicates one of the primary problems with the models presented; that the statement is purely

descriptive, without offering any analysis as to why this is the case.

HH
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Figure 1. Tetris. Shareware River, 2008.
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In the classic game at least there are no other agents, human or Al, acting on the play space.
Thus, co-ordination time in Tetris is essentially simply continuous. There are however breaks
in the play; taking the form of levels, or rounds as Zagal & Mateas (2007) describe them.
These serve as a demarcation of the difficulty, in that when you advance levels the difficulty
increases. They offer an indication of the progress to the player, and thus must | would argue

be considered a temporal element.

Fictive time | would contend is not present in Tetris, and this would probably be true of most,
or all, abstract games. The levels in Tetris are not called anything but levels, and no attempt is
made to provide a narrative or explanation of the state of your progress; with the exception of
the implicit understanding by players that difficulty is linked to the level. I would similarly
argue that there is little intertwining of the categories present in Tetris; with it being an
abstract game devoid of any real game world, the frames act essentially independently and in

doing so allow us to give a valid description of the temporal aspects of Tetris.

Moving on to look at Deadliest Catch we are confronted with an altogether more expansive
game which has more material to be assessed. However, real-world time remains much the
same, in that it’s an analysis that can only be performed on a case-by-case basis; at least if
any specifics are to be considered. What could be considered with Deadliest Catch is that the
optimal way to play it - as taught by the tutorials, and by the frame of reference to the TV
show that a large proportion of the audience will have - fits well into the duration and cycle
model proposed by the framework. To explain, the optimal strategy in crab fishing is to place
a string of pots across a large expanse of sea, which it will take you approximately 24 hours
to traverse. This is achieved by a smaller cycle, which is that of transferring the crab pots

from the stack to the loader, filling it with bait, and then setting it into the sea.

R e —————— pe)
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Figure 2. Launching a pot. Deadliest Catch, 2008



Countdown

So, in this sense the game is comprised of cycles. In the case of loading the pots, the cycles
are of a more or less fixed duration. By contrast, the cycles of placing the pots in the sea is of
a duration set by the player, as the lengths of the pot strings is variable within the limits of
your resources. In both cases however, real-world time is not the key. Whilst real world time
is expended in the process, game time progresses at varying speeds depending on your
activity, and whilst a clock or countdown is presented on screen, this can sometimes be in
real time or also in game time. To clarify, players have the opportunity to fast-forward from
one location to another when not actively dropping or collecting pots. However, whilst
loading/unloading resources, or waiting to have your fish counted, a different translation

between real and game time takes place, one over which the player has no control.

Deadliest Catch Alaskan Storm

Display
Survey
Crabs
Pots
Boats
Weather

Crab Count
128628 Ibs

Fleet Total
862258 Ibs

Fleet Quota
1150000 Ibs

Pots.

95 Soaking
15 On Deck Season Time
108:57

Pot Spacing Click with the Left Mouse Button to start a new string. Wed. Jan 9
0.1 miles R

Figure 3. Fast Time Map. Deadliest Catch, 2008

If we were to look at the Gameworld time within Deadliest Catch, the first thing to note is
that each “season” could be considered to exist in its own temporal frame; in that a large
portion of the year when the boats are not fishing is skipped in-game. This of course depends
on your understanding of the temporal frames, and Zagal & Mateas (2007) are not explicit
about how to interpret such a scenario. Deadliest Catch does utilise atmospheric elements,
with a day/night cycle, which fits within the time passing in-game. However, this could be
considered to have “variable real-world duration” (p. 518) because the player has the option
to speed or slow the progression of time in the real-world. Gameworld events continue to

occur when the player is stationary (i.e. other ships move), however not when the world is
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closed. The framework is similarly unclear as to how the authors define “not actively

participating in the world” (Ibid, p. 518).

Considering now coordination time, Deadliest Catch is, as with Tetris, continuous. However,
unlike Tetris, there are Al agents acting upon the world that will influence your gameplay.
For example, if an Al agent is unloading their fish at one of the processing boats, your only
option is to get in line, thus causing the loss of (substantial) in-game time, and (variable) real-
world time. Additionally there are Al agents present on your boat, in the form of your crew
members, who will occasionally pose you with a decision that will delay your in-game

progress.

Deadliest Catch Alaskan Storm

G 30.5%

Season Time |
108:56

It's so cold out here!

n Go warm up inside

a Stop whining.

B8R

Wed. Jan 9
{ 10:30PM

Figure 4. Crew Interaction. Deadliest Catch, 2008

Fictive time is perhaps the most interesting of these frames to analyse in the context of
Deadliest Catch. I have mentioned previously, in the discussion of real-world time, that
awareness of the television show and/or the real world activity would greatly enhance your
understanding of how to play the game. This is a classic example of association with a
narrative, of course in this case not historical, but contemporary. That said, the fictive frame
in this sense is more a simulative frame, in that it is simulating a real-world situation that
happened to be recorded for a documentary style TV show. References to the ships, captains

and crew members found in that reality television broadcast seek to reinforce the narrative.

It is beyond the analysis needed here to consider in great detail the narrative elements of the

game under the guise of the narrative frames. Suffice to say, the game utilises several

13



Countdown

techniques including cut-scenes and references to the television show that, for those who
have watched the television show, are likely to spark flashbacks to events they have watched,
and force them to include such thinking in deciding how to approach a particular task. For
example, when a captain tells you that he’s had problems in an area of high ice before, and
you should stay away for your own safety, the gamer is likely to recall sequences from the

television show where boats were crushed by ice.

So it is clear in Deadliest Catch that multiple frames are acting simultaneously. Throughout
the game, the fictive frame is acting as a point of reference for the player. Game world time
and real world time are interacting, with both the player and the system having the possibility
to modify the relationship between the two. Deadliest Catch also utilises what Zagal &
Mateas (2007) call “Temporal Warping”, in that there is an anomaly between the real-world
time it takes to perform a task, such as loading the bait and launching the pot (around 70
seconds) compared to the game time that passes (about 28 minutes) whilst you are doing so.
This seems excessive in game, and is also excessive when compared to the time taken in the
real-world; however | would contend that it is simply an approximation made for game-play

and balancing purposes.

So, having now applied the framework to two games, with very different implementations of
and importance applied to time, it seems to me that there are two fundamental flaws with
adopting this framework. The first is that there seem to be many questions left unanswered by
the framework, or rather, areas left unanalysed. For example, taking Tetris, it seems that there
should be a comment to be made on the relationship between decision time and the amount of
blocks already placed; similarly there should be a way to consider the importance attached to
the progression of difficulty, and the temporal aspects of how the player understands that

progression.

In the example of Deadliest Catch, there is no technique in the framework for analysing the
players understanding of the relationship between real time and game time. These are of
course specific problems in specific games, and most frameworks are easily broken by
adopting such a technique. As such, this is perhaps not so much a criticism of this work in
particular, but the danger of attempting to create top-level answers to every problem, when
not every game can be analysed with the same techniques.

14
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Even if we were to make the broadest reading possible of the framework, and assume that the
areas discussed above could be implicitly included, the framework as presented appears to be
merely descriptive. It offers no techniques for analysis or design; allowing us to describe the
game, but not then going to the next stage and offering reasons why these features are
important, or the impact upon the experiential experience of the player. Whilst there is
undoubtedly a benefit in being able to describe the temporal aspects of a game, and that may
have been Zagal & Mateas (2007) unstated intention, it seems to me that the greater benefit is
understanding what it tells us about the intended design, the emotive and practical experience

of the players utilising the system, and how a modification would alter that experience.

Addressing the weaknesses

As a result of attempting to apply the model, it is my contention that such a formal approach
is not the most useful to take when considering time. Time is, after all, something that is
experienced, and it stands to reason that it is likely to be experienced in different ways, by
different people. I would also comment that much of our understanding of time is driven by
every day experiences, and other media forms such as television and music. It thus seems
sensible that we should consider other fields when seeking to understand how people
experience time in games. It is not my intention herein to create an alternate, formulaic,
approach to how we should analyse time in games, but rather to give a pointer to some of my
considerations, influenced by work in other fields, of areas that warrant consideration when

undertaking such an analysis.

As | mentioned previously, time is something that we experience every day, and, | would
contend, is only experienced in relation to other events, both past and future. When we

2% ¢¢

consider time it is usually in a relative sense; terms such as “in the past”, “yesterday”,
“tomorrow”, “in a few minutes” are frequently found in conversation. In this sense, our
experience of time is always related to some form of understanding of a temporal timeline
featuring the past and present. It is this approach which Derrida, the noted philosophist,
adopted when writing in Margins of Philosophy (1982), commenting that time only becomes
temporal when related to other events, and is linked to an inherent primordial understanding

of “the now” in relation to those events, in essence along a temporal timeline.
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Whilst Derrida (1982) was speaking about the relation of time in real life to some kind of
understanding engrained in consciousness, | would argue that this approach would be well
utilised to explain any other technique where two timelines are running simultaneously; it
allows us to understand that it is not the speed at which something happens, or the time it

takes for an action to happen that is significance, but rather the relation between the two.

To take an obvious example to evidence this, consider the slow-mo shooting feature in Max
Payne (2001), or similarly the slow-mo punching in the EA Sports game Fight Night Round 3
(2006). In these games, the ability to slow down the speed of the game (or more accurately,
slow the movement of your agent and/or opposing agent(s)) is offered as a resource.
However, if the whole game was played at this pace, it would not be an interesting
experience. The benefit for the player, and the experiential aspect, comes from the slowing of
a particular segment of game play relative to the standard speed of the game. For the player,
the comprehension of why they are able to perform particularly skilful combinations, or shoot
with unerring accuracy, comes from this understanding of relative time; without this the

experience would be less successful, and quite probably less enjoyable for the player.

This strikes me as something that is under-explored by the models referenced previously,
particularly with regard to the experiential consideration of being able to control when to use
a feature that changes the experience of time in games. This is indeed acknowledged by Zagal
& Mateas (2007) as something that warrants future study (p. 522). Further, | would contend
that in general they do not consider the relationship to events outside the game on which this
technique relies. I think that considering this, and time in general, from purely a game-centric
perspective fails to give enough significance to our comprehension of time as something that

stretches across mediums.

Whilst considering everyday influences that impact upon our understanding of time in games,
it also seems sensible to consider other media forms, specifically music. Temporality, or
tempo, is a crucial element of music, and thus it has warranted much study in that field. For
me, the most interesting relation to games is in the way players comprehend the passage of
time in a game. In a piece of music, be it a song on the radio or a manuscript played by a
band in a park, to the listener the experience is a linear presentation of the piece, from start to
finish, and this is the same experience a player has with a game; they experience it from start

to finish.
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Writing in “From Pac-Man to pop music”, Collins (2008) however points out that whilst this
is the experience of the listener, it is not always the case for the composer or practitioner; he

who plays the music, or orchestrates the band (p. 77-78):

“From the listener’s point of view, music will always be linear, since music exists in a
length of time [...] no matter how the music is organized, it will always appear to be
linear to the listener in a structural sense, but that is not necessarily the case to the
composer or the practising musician, as the manuscript for the music may very well
be non-linear. The score can be written in a way that instructs the musician to read

and play the music in a non-linear way”.

Collins (2008) continues to relate the story of a series of games known as Ars combinatorial,
in which pieces of music were constructed by putting together small fragments. An example
of this was Mozart's Musikalisches Wiirfelspiel, which was a dice game where the player
created a 16-bar minuet by virtue of putting together the smaller pieces of music according to
the die. Collins states “the manuscripts for all these pieces of music are, as mentioned, not
linear, but because of the fact that readings, writings and music listening will always be
linear, we probably should not describe them as non-linear. Inspired by George P. Landow’s
writings, Petter Dyndahl uses the term multi-linearity for ‘courses which are organized in a

way that the elements or sequences of elements can vary from time to time’” (p. 78)

This seems to me a useful construct with which to explore the players experience of a game,
as related to the passing of time both in a game world, and in relating game events to
experiences outside of the game world. In the former case, when playing most games players
will learn from their past activities. Whether it be selecting a tactical approach for a match in
a football management game or considering the best combination of spells and buffs to
overcome an enemy in a role playing game; considering our past actions is an ever-present
part of our current gameplay. Perhaps no genre of game indicates this better than puzzles, for
example if we were to consider Portal (2007), virtually the entirety of the game is learning a
new technique and then chaining the learned techniques together in new situations to

overcome a different combination of the problems.

If considering the latter case; that is the relationship of game events to experiences outside

the game world, there are many games where, helpfully or not, actions in the game relate to
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events in the real world, and players are likely to take some influence on their actions from
external events. Take again the example of a football management game; the success of a
player in real life is likely to inform the decision of a player in the game when considering
whether he would make a good signing for an in-game squad. Similarly, the success of an
offensive or defensive strategy against a certain team or manager in real life has every

possibility of influencing the tactical selection for a forthcoming match in-game.

This does not just apply to sports games; when playing a strategy or RTS title the success or
problems of a particular strategic approach can be related to past television documentaries or
news reports, and this is even more apparent when the game is based on a real world event,
such as World War I1. If one was to consider any strategy game of the period, be it a mission
in Civilization IV (2005) or a dedicated game such as Gary Grigsby’s World at War (2005),
when considering opening up a new front in an ongoing war | would be surprised if most
were not at least prompted to consider the real life problems experienced by Germany
opening up fronts on multiple borders and the eventual outcome. | would further suggest that
this is something we are likely to see repeated as wars in Iraq and Afghanistan become fodder
for game designers in the future; one is left to wonder how many would consider using
“Weapons of mass destruction” as a pretext for the Iraq War in a future political game for

example.

In both cases, this concept of multi-linearity is present. Players are experiencing these events
sequentially; they see an option or a capability in-game and are prompted to consider their
past experience with the game or events outside the game that relate in some way to their
current experience, yet in reality these events happened in a very different order, with the
events they are considering for the present or future relating to things that happened minutes,

hours, years or centuries ago.

There are of course more extreme examples of this. Take, for example, the first person
shooter X111 (2003), or the expansions for Half-Life, Opposing Force (1999) and Blue Shift
(2001) considered in Zagal & Mateas’s (2007) “Temporal Frames”. In the former case, there
are playable flashbacks to scenarios before the primary narrative of the game which the
player agent has to complete in order to proceed with the primary narrative. In the latter, the
player is placed in parallel with their experience in the original game; Half-Life, and so

players are experiencing a world in the same state as a game they have played previously, but
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with a different (and in one case opposite — to kill the main protagonist of the original)
objective. It seems to me that the strongest examples of this are likely to be those games
where multiple time periods are strongly expressed in the narrative, and of course any game
which subsequently releases a prequel & sequel, or as with Half-Life, a follow-up that takes

place in the same time and space.

It is also worthwhile considering that this technique is equally applicable to the future, with
players considering the future ramifications of a current action, and playing out, in their head,
how they see such future scenarios developing. This is experienced by the player
sequentially, and whilst only a guess at what will happen in the future, I think it would be a
folly to ignore the jump in time that the player is experiencing, if only in the cognitive
process. In summary, | would contend that this technique offers an insight into how players
experience the timeline of games, and gives us a context for examining how that experience

can be modified by stimulating memories or firing triggers at different times of the game.

Whilst the comments previously have addressed the time element of individual acts within a
game, | think it is worth considering also the general tempo of games, and this is also
something I see as being influenced by other media. Radio and television has, | would argue,
provoked a very different understanding of time from that which would have been
experienced by our forebears. As much as television (and improved transportation) has
brought us an understanding of the size of the space (the world) we inhabit, it has also

influenced our expectations for both the communication of information and entertainment.

To address the former, it was not that many generations ago that news from London would
take 48 hours to be communicated to people in the West of England, and in the early 20"
century, news was communicated primarily by means of a daily newspaper, meaning that
most news was 24 hours old by the time people read about it. Since the inception of radio,
and subsequently television, news has become more rapid in its transmission to audiences,
with multiple news bulletins daily and correspondents placed around the country; and of
course in contemporary times, the world. Subsequently, and since the mainstream take-up of
the internet, the demand for immediacy in news has grown, and simultaneously with the
growth of the internet we have seen the launch of 24-hour television news channels, meaning
events like September 11 in New York are now communicated to audiences worldwide either

live, or at most with a few minutes delay.
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If we are to consider entertainment, a similar pattern is apparent. Whilst in the early 20™
century conversation, cards and dice games were the usual entertainment mediums for a
family, the growth of radio and television has brought both more diverse and immediately
satisfying forms of entertainment to the masses. Early radio entertainment, at least in the
United Kingdom, consisted of book readings and slow developing dramas played out over a
substantial period of time. As television has grown, the population has become more used to
sitcoms, delivering a short compact storyline in 22-60 minutes and advertisements which
communicate their message in 20-30 seconds. Simultaneously, radio has become something
which people tune into and out of for short periods, delivering primarily talk shows and

music which require little concentration or attention.

This development is also something that has been noted in philosophy. Virilio, in both his
writings in The Vision Machine (1994) and Polar Inertia (2000) commented on the move
towards immediacy. lan James, in his summation of Virilio’s work entitled “Paul Virilio”
(2007), comments that Virilio considers television to be parasitic, and that “the telepresent
images of television have indiscernibly come to substitute, in specific but decisive ways, for a
lived and embodied engagement with the world. The temporality of ‘real-time’ has become a
dominant mode by which we experience world events as they are viewed or made virtually

present in our living rooms” (p. 61).

Games, to me, are following a similar trend. As | referenced above, card games used to be the
norm, and these often lasted hours and were played for their enjoyment over a stretch of time,
rather than short dramatic moments. If we advance to computer games, popular early games
such as the Monkey Island or Star Trek adventure game series were similarly slow played
games which relied on their storyline and character development to provide entertainment
over a prolonged period. Whilst I will not argue that these games did not contain action
sequences; shoot-outs in the case of the Star Trek series or sword fighting in Monkey Island,
this was not the dominant mode of action in the game.

| would however argue that in contemporary games, immediacy is prioritised. The dominance
in the market of first person shooters speaks to this, as do the substantial action sequences
found in modern role playing games such as The Elder Scrolls IV: Oblivion (2006) or Mass
Effect (2007). Of course, some slower played games remain popular, the Civilization series

and many contemporary MMORPG’s stand out as examples here, though likely for
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substantially different reasons; in the former it is the nature of the game, where as in the latter
| would argue that the goal is more revenue generation, and the implementation of time sinks

is key to realising this.

Even within a game this required immediacy has important implications. For example, it is
worth considering from a design perspective how much time it is permissible to wait with no
action, how long players are willing to spend navigating a space before being prompted to
perform an action, and how willing they are to engage with non-player characters purely for
the purposes of storyline development, as with the early adventure games, rather than to
receive instructions, skip the interaction and proceed with the task. I would argue that in all
these ways, immediacy has come to the forefront in recent titles. Even in Mass Effect (2007),
often cited as the primary modern example of character development, the vast majority of the
dialogue is able to be skipped, and proved to be relatively useless, where as in early
adventure games you would have gained an important bit of information that provided a hint
to a later puzzle, and players were generally more willing to engage with the storyline and
characters.

| would certainly argue however that the mainstream experience of games is a much shorter-
term, and dramatic, proposition in contemporary games than it was in the late 20" century.
To me, it would be remiss to not consider the roles of other media forms in this process, and |
think that the examples of television cited previously provide a good context with which to
consider the way the experience has changed, and provides a useful foundation for both
future research, and a metric by which to consider the implementation of time in future games

as other media continues to develop.
Returning to the case studies

Itis, | feel, worthwhile considering the application of the techniques I have laid out to the
exemplar games considered previously; Tetris (1985) and Deadliest Catch (2008). If we
consider time as experienced in relation to other events and the past and future; that is the
temporal timeline, | contend that we gain further understanding of the players’ experience.
Starting with Tetris, the primary relationship with time that influences the player

understanding of the game experience is that of the distance between their falling block and
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the level at which they need to place it, meaning they have less time in which to make a

decision.

Some would probably argue that this is a spatial element of the design, but it is quite possible
to imagine a scenario where the time was held constant, to give the players the same time to
decide every move on a given level. It is the variation of time which makes it imperative for
the player to limit the rows of blocks building up, and it is the relationship between the
players understanding of time, gained by virtue of experiencing the impact of different
temporal relationships; that is the added pressure of having to make a quick decision, and the
visual cue of the blocks building up that allows the player to comprehend the situation in

Tetris.

If we were to look at Deadliest Catch, then this concept allows us to understand why the

player is able to freely engage with the “fast time” elements, both under their control and not,
without breaking the player’s experiential understanding of the experience. | would argue the
explanation here is that the player is not really interacting with the game time as experienced

in the real world, but rather with the clock found in the bottom-right of the screen.

Fleet Total
828289 Ibs

Fleet Quota
1150000 Ibs

95 Soaking »
10 On'Deck Season Time
107:11

Pot Spacing
0.1 miles W;‘;}J:"“g

Figure 5. Checking the Harbour. Deadliest Catch, 2008

Thus, when they are traversing the ocean, or waiting to load/unload resources at a harbour,
the game time provides the underlying relationship with which the player is experiencing

time in the game. By relation to this, the fact that it takes merely a matter of seconds to
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traverse hundreds of miles, or 20 seconds to unload $100,000 of crab from the boat, appears
perfectly logical, and allows the player to engage in the system as a simulation, as opposed to
considering it an arcade-style interpretation of the real activity. Whilst the game framework,
with its division of real-time and game-world time allowed us to describe the two
experiences, | would argue that utilising this more philosophical approach allows us to
understand the reason, something crucial both when making design decisions and when

analysing the experiential aspect of the game.

Considering the approach to linearity derived from the experience of music; | would argue
that whilst it is not possible to speak to the experience of every player, | would expect that for
the majority a game such as Tetris is purely linear. Certainly in the literal progression, it
proceeds from start to finish in any one game session, you are not randomly shifted between
levels, and it is unlikely that players will relate a current experience to past experiences of
Tetris or other activities, as each play session is pretty much self-sustaining, and with

elements coming randomly, the strategic element is limited.

By contrast, whilst playing Deadliest Catch (2008), the player receives constant triggers to
contemplate actions they took within the game session; in terms of considering where they
are most likely to find crab located on the sea bed, they have previously seen on television;
such as the danger of entering areas where ice is quickly forming — I killed a crew member
this way whilst taking screenshots for the writing of this paper, and experience with past
game sessions; when hiring crew members, you are forced to consider whether they work
well together, which is only demonstrated through communication during a play session. In
this sense, Deadliest Catch (2008) offers a clear example of multi-linearity, whilst the player
is experiencing these activities as sequential, in reality they happened in a very different

order.

Finally, whilst my comments on the development of games in comparison to the evolution of
media related primarily to the tempo of games as a whole, as stated even within a game this
immediacy has important implications. Tetris (1985) is hard to consider here, in that it is both
an abstract game and one that is not (at least in its foundation) contemporary to this
discussion. However, considering Deadliest Catch, released in 2008, and marketing itself as a
simulation, this requirement for an intensity and immediacy of action would certainly have

impacted upon the design decisions available during its construction.
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| think it worthwhile to consider here briefly the Microsoft game Flight Simulator X (2006),
in which events can either be carried out in real-time or accelerated; in varying degrees; and
by doing so the player has the possibility to speed through periods of inactivity. In Deadliest
Catch (2008), as we have seen previously, it is possible to speed through a period of time
when you are only travelling; however it is not possible to speed between locations whilst

you are in the process of dropping or collecting fishing pots.

In real life, as evidenced through the television documentary of the same name, the process of
dropping a string of pots can take anything up to around 48 hours, often with no sleep. The
designers of the game could have implemented this into the game, even allowing the player to
break up these sessions with loading and saving options, however they were surely aware that
if they were to do so the game would have been heavily criticised by both reviewers and
players, impacting both upon its commercial success and the enjoyment of the audience. As
such they substantially shortened this process, and laying a string of pots in the game takes
approximately 30-120 minutes depending on the length. Nonetheless, this has still been
criticised as too slow (for example, a player review on the information & review site
Gamespot.com describes the pacing as “totally off, it goes way too slow” and the game as
“very repetitious”), both evidencing the position supported by Virilio (1994, 2000) and
offering an interesting insight into the game design process and way in which players

experience games.

Conclusion

Through this paper | have considered the practical application of the framework developed by
Zagal and Mateas (2007) to two example games, Tetris (1985) and Deadliest Catch: Alaskan
Storm (2008), whilst maintaining a critical eye to its application beyond these games. It is
obvious to me, having implemented the framework, that it is very good at providing a
description of the temporal element of games. Perhaps this should not be a surprise, situated
as it is within the Game Ontology project. What, in my opinion, the framework did not
achieve was to provide any explanation of what the player would experience as a result of the
phenomena they record, nor how knowledge of this temporal structure may be useful beyond

a simple analysis, for example to game designers or researchers.
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In an attempt to answer these questions, | decided to look towards other fields where time is
an important element, with a preference for historically developed fields where an
understanding of the importance of time has been built up over multiple works and
generations, with the intention of providing inspiration for new approaches with which to

consider time in games.

It became clear to me at a very early stage that there was a broad range of work to which 1
could turn and try to apply to games, and to construct a complete, or even evidentiary
systematic sample of this work would be a project better suited to a multi-year, multi-person
team. However | took inspiration from philosophical writings from Derrida and Virilio, and
from a study of tempo in music provided by Collins; that | felt offered solutions to questions
that | had considered whilst studying my exemplar games.

Derrida’s approach to the consideration of ‘the now’ in relation to an implicit primordial
understanding of time, along a temporal timeline, inspired a way to consider the
understanding and acceptance of varying speeds of simulated time. By having the ability to
relate experiential time to a game clock, or similar measure of in-world time, players are able
to accept and interpret gameplay mechanisms that would otherwise seem illogical.

Similarly, Dyndhal’s concept of “multi-linearity”, that is the progression of two or more
simultaneous timelines, and interaction between them provided inspiration for considering
the implementation of different time frames, both within the game and between the game and
external events. This provided a framework with which to consider how developers construct
their games in terms of including flashbacks, links to cultural reference points, and references

to actions taken previously, or that players will pass through in the future.

| would further suggest that much can be learnt from the experience of composers and
musicians in constructing their texts, and whilst beyond the scope of this paper, I strongly
suggest that much work on the analysis of musical pieces such as Mozart's Musikalisches
Wirfelspiel could offer an interesting and detailed insight into the experiential perspective of
players engaged with these games, in a way that perhaps the player and/or a watching or

playing researcher could not purely from their contemporary experience of them.

The evolution of television and radio as means of presenting news and entertainment to a

mass audience with ever-increasing immediacy provided a context within which it was
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possible to consider both the evolution of games, from the previous dominance of adventure
and strategy titles towards the fast-paced first person shooters that we see dominating the
contemporary market, and also gave us a method with which to study in-game actions and
design decisions, particularly with regard to how long players accept passing without a spike

in the action.

Perhaps what became clear to me above everything else through the course of this study is
that it is questionable whether, in seeking to find an approach to analyse time in games, we
should limit ourselves to a system designed specifically to fit games. This of course is a
question that cuts to the very core of ludology. As a field, ludology takes a very specific
approach to the analysis of games, considering digital games as artefacts on their own, and in
relation to their non-digital forebears, offering resistance whenever an approach from another

field is utilised.

This seems to me to be a protectionist and counter-productive attitude, which was to some
extent justified when we were fighting for games to be considered academically worthy, but
now finds itself having the opposite effect, that of making us, as a field, appear small-minded
and unwilling to consider or utilise past work to build upon. To utilise work from other fields
does not mean we demean games, | am not arguing that techniques should be applied as-is,
but rather refined and considered within the context of a game design or system. With history
comes understanding and context, and | firmly believe we would find our field advancing

faster were we to acknowledge and utilise work from other disciplines.
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