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ABSTRACT

It has been argued that there is still much to bdetstood about the game-play
experience, while there is a need for more rigommination of how players interact
with games and the sorts of thinking they engagduiting play. This paper introduces a
set of methods developed to explore these issaes wiultiple case-study approach. This
included game-play observation, cued post-playvige/, the collection of physiological
data, and the use of gaming diaries over a threskwperiod. An examination of the
strengths and limitations of the approach adoptegresented with reference to two
particular methodological issues: (i) how to idgnbreakdowns and breakthroughs that
occur during game-play; (ii) how to identify leamgi occurring beyond game-play. The
paper will conclude by emphasising the importarfaaking both micro and macro-level

experiences into account when investigating legrnimd involvement within this
context.
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INTRODUCTION

The gaming industry continues to expand, with diffé types of games appealing to
wider audiences than ever before. For instancenviladl of Duty: Black OpgTreyarch,
2010) was released, it made US$360 million in th8.land the UK within 24 hours
(Stuart, 2010). Further, Facebook games suchFasgmville (Zygna, 2009) and
technological developments such as motion contmlg.( Nintendo's Wiimote,
Microsoft's Kinect) seem to have opened up gamesew audiences and helped to
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increase their cultural acceptance. At the same,tilmere continue to be claims made
about the potential of games for learning (e.ghsGn et al., 2010) not least because
games often motivate people to devote hours targpthe challenges presented to them.
However, there is a need for more “rigorous reseantn what players do with games
(particularly those that don’t claim explicit statuas educational), and a better
understanding of the thinking that is involved ilaying them” (Squire, 2008, p.167). It
can be argued that the field would benefit fromestigating both how and what people
learn through their involvement with games.

In order to further explore these issues, this pegorts on research which developed a
set of methods for exploring how learning and imeohent come together in and around
instances of play. The next section introducesréevant literature within the; this is
followed by a description of the approach develofumedhe study. The aim of this paper
is not to present specific findings, but to examihe strengths and limitations of the
methods developed regarding two particular methagiohl issues: (i) identifying
different types of breakdowns and breakthroughs tlcaurred during game-play; (ii)
identifying learning which occurred beyond instanoégame-play.

RELATED WORK

Player Involvement and Learning

One of the earliest models proposed to accouninfmlvement in games comes from
Malone and colleagues who proposed a theoiptahsic motivation This was derived
from experimental manipulations of drill and praetigames that suggested that games
are rewarding because of the ways in which theybioenthe elements of challenge,
fantasy, and curiosity (Malone, 1981). Later wavka(one and Lepper, 1987) also added
the element of control, as well as further intespaal motivators (recognition,
competition and cooperation). However, it has beegued that, despite the later
inclusion of interpersonal motivators, there is t@yrow a focus on the structure of the
game itself, without sufficient attention being ¢bdd the social dynamics that occur
around it and to the context within which the gatself is played (Egenfeldt-Nielsen et
al., 2008).

Another general theory of motivation, which hasergty been applied to games (Ryan,
Rigby, and Przybylski, 2006) iself-determination theorySDT). Ryan et al. (2006)
suggest that people play in order to satisfy oyclpslogical need for: competence (need
to experience challenge), autonomy (sense of waliti and relatedness (feeling
connected to others). While relatedness does suggesocial reason for becoming
involved in games, it could be argued that thimthestill tells us little about the context
in which this involvement occurs. Further, neitliee work of Ryan et al. nor that of
Malone and colleagues appears to tell us much abowtinvolvement relates to any
learning that results from game-play.

One model which does suggest how involvement aarhieg affect each other is the
Digital Game Experience ModdDGEM; Calleja, 2007). In later work this model is
referred to as thePlayer Involvement Mode(Calleja, 2011). Specifically, Calleja
distinguishes between “macro-involvement” whichersfto “motivational attractors to
games that influence sustained engagement throbgh ldng-term” and “micro-
involvement” which refers to “the moment-by-momembtolvement of the game-play
instance” (Calleja, 2007; p. 237). The macro-lesat be used to consider activities that
occur around play, while the micro-level refersthe experience of play itself. This
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distinction allows for a discussion of the learnimgd involvement experienced during
play (e.g., lacovides, 2009; suggesting that dekpeds of involvement actually depend
on how the player internalises, i.e., learns abdifferent aspects of the game). Further,
the model can be used to consider how activities dkccur outside of the moment of
game-play (e.g., using a walkthrough or discussinggme with friends) might affect

longer term motivations.

Gee (2004) addresses the issue of how people thapagh their involvement with
games, by providing an account based on his owareasons and semiotic analysis. He
argues that when people play games they are acewnglaged in the process of learning a
new literacy. This literacy includes multi-modalxte and graphical representations.
Through gaming, players learn to participatesemiotic domainsnade up of words,
pictures, and/or anything else that is used to conicate meaning. These domains are
associated with specifiaffinity groupsof players whose knowledge, skills, tools, and
resources contribute to form complex systems dfidiged parts. These groups could be
considered a community of practice (Lave and Wen#@81), where learning occurs
when players gain resources from fellow membetsetp them to solve problems within,
and sometimes outside of, the specific domain. @@e4) uses the tergritical learning

to refer to the learning experienced when the playarts to consider “the domain at a
‘meta’ level as a complex system of interrelatedgidp. 23). He also argues that critical
learning involves not just a change in practicayt‘im identity’ (p. 190). He goes on to
discuss the learning that occurs through the adioptif and experimentation with
different identities, as well as through the apitid reflect upon the relationship between
old and new ones.

However, Pelletier and Oliver (2006) argue thatlevidee provides a strong account of
how learning through games can occur, he doesroside researchers with the tools for
examining different games and contexts. Furthey fhoint out that the literature in the
area lacks “a method that looks at the processatmbmes of play, explaining how this
relates to the design of the game as well as ttialseind cultural aspect of play” (p. 331).
It could also be argued that the area would beffiefih further empirical research to
substantiate Gee’s semiotic analysis. Thus, theeerieed to develop methods which can
be used to examine the different ways in which imement and learning actually do
come togethein andaroundinstances of game-play.

Considering Wider Activities

In order to explore in more detail the activity ttleccurs around game-play (through
player involvement on a macro-level), the concdpgaming capitalcan provide useful
insights. Consalvo (2007) developed this concepifiBourdieu’s (1984) notion of
cultural capitalin order to

Capture how being a member of game culture is almaue than playing games
or even playing them well. It's being knowledgeablgout game releases and
secrets, and passing that information on to othé&ss.having opinions about
which game magazines are better and the best fsitewalkthroughs on the
Internet (p. 18).

Consalvo discusses the ways in whidratextshelp players to acquire gaming capital.
Paratexts are external resources that can “surralvape, support, and provide context
for texts” (p.182). So, in this context, games tBelwes constitute the primary texts,
while examples of paratexts include walkthrougksjews, YouTube videos, blogs, and
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magazines that relate to games. Players can teusase their knowledge about games
and game-play practices by consulting these variessurces. Both the concept of
gaming capital and the idea of paratexts can bgfuiefor considering involvement and
informal learning in relation to community membédpshTo use Gee’s terminology,
gaming capital might help explain why players cleots participate in different affinity
groups and semiotic domains.

Evaluating Game-Play

There are numerous different ways in which reseaschave tried to evaluate aspects of
the game-play experience. For instance, Pelletidr @liver (2006) used a small-scale
case-study approach to present a method for exagnivow people learn to play games.
Using an approach based Awtivity Theory(Kuutti, 1996), they decided to decompose
activities into actions and operationsand to take note of angontradictions (i.e.
breakdowns, problems) that occurred. This alloweeht to identify and discuss the
strategies players adopted but focusing purelyhengame-play meant that they had to
make certain inferences about what players wenegity do. As a result, it is difficult to
gauge the extent to which the inferences the asithwde actually governed players’
behaviour within the game.

Ryan and Siegel (2009) also used the concept akboevns for examining game-play
and drew upon the earlier work of Marsh et al. @0®y making a distinction between a
breakdown in interaction and a breakdown in illasi®reakdowns are generally
described as occurring “when actions we take tomptish something no longer seems
[sic] to work” (p.1). The termbreakdowns in interactiomefers to what they call “the
natural breakdowns” that lead to learning withia tamepreakdowns in illusiomefers

to a loss of immersion (in terms of absorbed atieljit Ryan and Siegel argue that the
former are part of normal game-play but, unlike thtter, they do not disrupt the
experience of flow. As a result of their analysfsgame-play, they present four main
categories of breakdown (which relate to perceivihg environment, developing
strategy, taking action, and meaning-making), tihotigey do not make a point of
indicating which of them (and their associated sitdgories) are breakdowns of
interaction or of illusion. They seem to imply thabst stem from interaction issues but
that some of these can also lead to further bremkslan illusion. In recent work,
Sharples (2009) adopts a different focus, usingjcati incident analysis to identify
breakdowns and breakthroughs in order to gatheilentdzhnology design requirements
within an educational context. In this instanceeawdowns are “observable critical
incidents where a learner is struggling with trehtelogy, asking for help, or appears to
be labouring under a clear misunderstanding,” whiteakthroughs are “observable
critical incidents which appear to be initiatingoguctive, new forms of learning or
important conceptual change” (p. 10).

There has also been interest in using physiologmehsures to examine players’
emotional reactions to game-play. For instance, dvin and colleagues tested the
efficacy of using physiological data to evaluatéee@minment technologies. They found
that galvanic skin response (GSR) was able tongjgish between conditions that
involved playing a game with a friend and condiiahat involved playing against a
computer (Mandryk and Inkpen, 2004). They also satggl that this kind of data can be
used to provide a continuous, objective measurenudtional experience (Mandryk and
Atkins, 2007), though this is still a time-consumignd complex approach to adopt and it
is not always clear which emotions are being medelFurther, their findings are based
on five-minute episodes of playing a sports gantbiwia lab environment. Although this
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makes sense for the in-depth analysis appropriatbeir study, such a setup does not
seem particularly representative of typical congudg activity. A definitive model of
emotion derived from these physiological signals et to be established, but Hazlett
(2008) does suggest that this kind of data can dsal un real-time to indicate when
significant instances have occurred, which thegriaan then be asked about afterwards.

It appears that there are a number of ways in widckixamine different aspects of the
game-play experience, but there is still a lackstofdies that look at both micro and
macro-level involvement over longer periods of timepecially in relation to learning.
An exploratory, mixed-method, case-study approaohlevbe helpful in furthering our
understanding of how involvement and learning céogether in and around episodes of
game-play (lacovides et al., 2011a).

METHODOLOGY

Research Questions

The study discussed in this paper is part of aelapgyoject that aims to explore the
relationship between motivation, engagement, afarmal learning that occurs through
playing digital games (reported in lacovides, 201Ryr purposes of this research,
Calleja’s definition of involvement was adopted {€a, 2007). More specifically, the
term micro-involvements used to refer to player engagement during dpsof game-
play, andmacro-involvemenis used to discuss players’ general motivatiorsgaming-
related activities that occurred outside the instaof play. In this caségarningrefers to
the informal learning that is a result of gamindi\aties, whether players achieve this
alone, or through collaboration with others (dikgatr indirectly through the use of
paratexts). In Vavoula et al.’'s (2005) terms, #ust of learning is informal in the sense
that it takes place outside of a formal contextdreha teacher would normally define
learning goals and processes) and in most circumossait could also be called
unintentional since learning is unlikely to be thain goal of play.

In order to gain a better understanding of how ivenxment and learning come together in
practice, the study described addressed the faoilpwlestions:

1. How can we identify breakdowns that occur duriraypl
a. How do players attempt to resolve these breakdowns?
b. What role do breakthroughs play in this process?

2. What can examining breakdowns and breakthrougHsutelabout how
involvement and learning come together in practice?

3. What evidence is there that players are learniregldition to learning how to
play?

The purpose of this paper is to focus on the methideleloped and to evaluate how
useful they were for addressing the research gqumesstisted above. The findings are
reported elsewhere (lacovides et al., 2011c; lamsyi 2012). The following sections
describe how the study was carried out. Examptesn fthe case studies will
subsequently be used to illustrate how useful thethods were for identifying (i)
breakdowns and breakthroughs and (ii) evidenceeafning that occurred beyond
instances of play. The paper will conclude wittefiection on strengths and weaknesses
of the approach and an outline of future work.
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Design and Participants

In order to address the research questions, imatets adopted an exploratory case-
study approach, involving the use of multiple methoThe approach was adapted from
previous work carried out by lacovides (2009), wised cued retrospective reports to
examine learning with respect to micro-level invhent. Yin (2009) argues that
collecting multiple sources of data helps to insee@alidity when using a case-study
approach, while reliability can be ensured by feilog a case-study protocol. Using a
protocol ensures that the researcher follows alaingrocedure in each case; so a
protocol was developed for the first author to dwll during each lab session and
interview.

Eight cases were completed, with nine participamt®tal (ages 23-59; five male, four
female). Seven cases consisted of a single patitizgho came into the lab on three
occasions and kept a gaming diary over a three-wegkd; the eighth case consisted of
two participants, a married couple. The couple vieckided in order to test the efficacy
of the method in dealing with more than one plagmed to consider some of the social
influences that might affect involvement and leagnilnvestigators recruited players
from a previous email interview study (lacovidesiket 2011b). Players differed in terms
of age and in how they identified as gamers (a ofigasual and more serious gamers
was selected), with the aim of maximising the ddfeces between cases as far as
possible (Stake, 2003). The lab was set up as doctable living room environment,
with a couch, a wide-screen TV, and game consolethé use of the participants.

Procedure and Methods

A variety of methods was used, including observataost-play interview, the collection
of physiological data, and the gaming diaries K@piparticipants for three weeks. The
physiological measures were chosen on the basiesearch carried out by Mandryk and
colleagues (e.g., Mandryk and Atkins, 2007). Theadeas collected using the ProComp
Infiniti system and sensors, with BioGraph Softwdrem Thought Technologies.
Galvanic skin response (GSR) was collected witlfaserelectrodes snapped onto Velcro
straps worn around the index and ring fingers. @tectrocardiography (EKG), three pre-
gelled surface electrodes were attached in thelatdrconfiguration of two on the chest
and one on the abdomen. Heart rate is calculatech fthis EKG signal. For
electromyography (EMG), surface electrodes wereduse the jaw (indicative of
tension), cheek (indicative of smiling), and foratie(indicative of frowning). Three
electrodes preconfigured in a triangular arrangemere used on the jaw and cheek,
while separate extender cables were used for trehdad. Facial and body hair can
interfere with the EKG and EMG signals; particimanwere screened to avoid this
possible problem.

Participants were asked to come into the lab andiserved as they played on three
separate occasions. The first session was maitmbdinctory, consisting of a preliminary
interview and an introduction to the physiologieglipment. The participants also filled
in a short questionnaire about gaming habits aefepnces and signed a consent form.
They had been asked to bring in a game of theiiceho play in the lab for 15 minutes
during the first session; this was intended to fiamise them with the physiological
equipment and the procedure they would be followimgubsequent sessions (during
which they would be playing for up to an hour). kee-minute baseline measure for the
physiological recordings was taken before and affe¥ game-play sessions, for
comparative purposes. During game-play, the fitdh@ observed the session from a
separate room with camera feeds of the player lmadjame-play as well as the player’s
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physiological reactions. After the game-play, thevesstigator reviewed the video
recording with the participant so that they couidcdss what the player had been
thinking and feeling during the session. Tea ofemfind biscuits were provided during
the post-play interview to help make the experieanoee comfortable and relaxed.

The second session took place the following weghira the participants were asked to
bring in what they were currently playing. Care waken to ensure that players could
continue their progress from the last time they pkgyed by either transferring a saved
game file to the lab console or asking them togiimtheir own console to play on. The
rationale for this was to tap into an experiencewlrich the players were genuinely
motivated to play a game. In the third sessionpthgers were asked to play a game that
they had not played before, which was also the gfogame they were unlikely to pick
for themselves (selected for them on the basib@pteliminary interview). The purpose
of this was to examine what happened when theyeplapmething unfamiliar, though
care was taken to make sure they had no objedtiotige first author’'s choice. Sessions
lasted between two and three hours.

Finally, participants were required to keep a pdyzeed diary of their game-playing and
game-related activities over the period of the wtuthis diary included questions to
prompt the participants; so, in addition to askihgm to take note of what they played
every day and for how long, the questions also @m/evhat they did when they got
stuck, who they talked to about games, whether th&ted or contributed to paratexts
(websites, forums, etc.), and whether they thouaky had learnt anything from their
activities. The diaries were intended to keep traiciame-play which occurred outside
the lab and to provide an indication of macro-lewelolvement. The study concluded
with a final semi-structured interview (lasting Bnutes to an hour) which was based on
the diary entries. The diary-interview method iplained in further detail by Elliot
(1997). Participants received a £15 Amazon vouélgproximately 17 Euros or 24 US
dollars) to thank them for their participation hretstudy.

Analytic Process

In order to examine the video recordings, investigaused transcriptions of the post-
play interviews to identify initial breakdowns andreakthroughs. INTERACT™
(Mangold International GmbH), a video analysis taehs then used to code the multiple
data streams (see Figure 1) in terms of the variweakdowns and breakthroughs that
occurred.

The first stage of the analysis involved examimatiof a player's micro-level
involvement. The physiological data was originallytended to signal significant
instances to the investigator, which could thenfdleowed up during the post-play
interview; as suggested by Hazlett (2008). Howeitavas particularly challenging for a
single observer to keep track of the several plhggical reactions while simultaneously
watching the camera views of the player and theegplay. For this reason, it was
decided that it would be more suitable to use the dluring the post-play analysis in
order to pinpoint significant episodes and isslHortunately, this also proved to be
unfeasible due to the large amount of data colieetthin each session, where frequent
changes would occur within the 30 to 60 minute @ges. Further, given that these
signals can vary greatly between individuals arat thany of the larger changes were
actually due to movement artefacts (rather thangotiie result of the player reacting to
in-game stimuli), it was not clear how to establghether a change was significant or
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not. Even though baseline readings were taken fieach session, all that can be said is
that players did show more physiological activityidg game-play than they did at rest.

Therefore, a final attempt was made to examinepiigsiological data in relation to
specific episodes which had been deemed significenthe basis of the post-play
interview data. However, this was not successfilheej due to the difficulty of
interpreting the signals and establishing meaningatterns in relation to the different
types of breakdown and breakthrough. As Kivikangial. (2010) point out, games are
much more complicated stimuli than those adoptetimviprevious psychophysiological
research (e.g., where reactions are measured \phitécipants view a sequence of
standardised images). Further, despite the claiat these signals can provide an
objective measure of the player experience (e.gndwk and Atkins, 2007), they still
have to be interpreted — and this is not a singdk (Isbister et al., 2007).

Figure 1: Video recordings of the game-play, the player, el physiological
readings (Case 1: Matt playi@lent Hill: Shattered Memorig¢s

In order to provide an illustration of how usingstlsort of data proved challenging under
these circumstances and how it did not help witkenidying breakdowns and
breakthroughs, two examples are provided below.

Figure 2 shows an extract from Linda's (F, 59) mesplaying Lego Indiana Jones 2
(Traveller's Tales, 2009). This example indicathe tange of individual differences.
Linda would frequently talk to herself during thession, and sometimes hum the theme
tune, but even in quieter moments, she showed marke EMG activity than the other
participants. The figure below shows Linda’s phiaiical activity for part of the section
of the game when she returns to the main hub indsat levels. The top graph represents
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EMG cheek activity, the second EMG forehead, theltBKG and heart rate, and the
bottom graph shows GSR.

The first vertical dotted line (in bold) represenimnda’s exit from the previous area,
while the second indicates when she leaves theAtub3.45, Linda realises that she has
not discovered a new part of the game and becomssdted, stating during play: “Back
here again? How on earth did that happen?,” shéromd had made her “cross” when
discussing the episode in the post-play intervi€his frustration does seem to correlate
with increases in GSR and EMG cheek and foreheatdsdveral of the other peaks are
less easy to interpret. While some of the heigltda®lG activity (for both cheek and
forehead) can be attributed to movement and sp@egh at approximately 20.05, Linda
sighs quite loudly), much of it seems to occur withan obvious cause.
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Figure 2: Linda playingindiana Jones 2.

In contrast to Figure 2, Figure 3 illustrates AEXM, 41) physiological data from a
particular episode dflower (Thatgamecompany, 2010), in which he showed vigttg |
physiological reaction, despite experiencing midtipreakdowns during this time. While
the first vertical dotted line indicates a smakhobe in EMG cheek and heart-rate activity
— seemingly as a result of a short animation (Wiheca new part of the area for him to
explore) — Alex appears to show little reactionthie rest of the canyon sequence (the
second dotted line represents the end of this@gctrhis is in spite of the fact that he
often missed the petals he thought he had to ¢plfelt “disconcerted” by part of the
sequence, and got a bit “fed up” with aspects efgime during this time.
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In short, movement artefacts, the difficulty ofanireting the data in relation to specific
stimuli and the lack of consistent patterns obswihin the sessions meant the signals
did not prove useful for identifying the breakdowasd breakthroughs which occur
during game-play. Existing research has examinasbethsignals as the basis for
modelling emotion (e.g., Mandryk and Atkins, 20@Gf)d for distinguishing between
positive and negative emotions (e.g., Hazlett, 2008 the basis of experiments using
controlled conditions. However, even if an experitaé approach were adopted, the
analysis indicates that physiological data is nattipularly helpful for pinpointing
breakdowns and breakthroughs.

@Reviewing mode. Open Display session. Client: 6, Alex. Screen: Jo2 E]‘E|
File Session Screens Edit Options  Wiew Help
#I0 Wi | | | 10min v| = s (12 345 & 0w
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Open session: 003456465

Figure 3: Alex playingFlower.

Further, there is another potential confound tequires attention, and this is the impact
that being observed can have on the player. Ftarrine, Amy (F, 28) would often laugh
when playingMario Kart (Nintendo EAD, 2008) — usually when something nigatad
happened. When questioned about it, Amy suggesiad“lf I'd been on my own, |
might have just got annoyed,” but because she waseaof being watched, “I guess you
kind of go, well I'm not going to get annoyed, $onay as well just find it amusing. As
an alternative emotional response to the stupidinegss this game.” This raises an issue
in terms of whether the physiological reactionschhdre being reported in the literature
really do represent some of the emotions researclier attempting to investigate, or
whether they are in fact indicators of some peapl@mplex emotional reaction to
playing a game while knowing someone else is manijaheir behaviour.

The final stage of analysis involved the examimatid the gaming diaries. The hand-
written diary entries were typed up into Microsétord documents and the diary
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interview was transcribed so that Nvivo 8 softwamild be used to analyse these
transcripts. Particular attention paid to identifyibreakdowns and breakthroughs that
occurred during game-play sessions outside ofaheThe emphasis was on identifying
macro-level interactions (e.g., looking at gamingbgites or guides) and any evidence
that suggested learning occurring beyond learniog o play. This analysis also
included the application of prior themes, developedn earlier study, that relate to the
concept of gaming capital (lacovides et al., 201 categories that relate to learning
(lacovides et al., 2011b).

METHODOLOGICAL ISSUES

This section offers a reflection on the method ttgved. Some examples from the case
studies will be presented below in order to illagtrthe degree to which the adopted
methods were able to capture the following methagiohl issues.

(i) Identifying Breakdowns and Breakthroughs That Occurred during Game-
Play

The main focus of the video analysis was on coftinghe different types of breakdowns
that occurred during play, the attempts made tacwree these breakdowns, and any
breakthroughs that occurred during these attenipits. breakdowns and breakthroughs
were subsequently classified as major or minor, et discussed by the authors in
order to establish which ones could be regardedthaslving important episodes and
underlying issues. While this was a time-consumimmgcess, utilising the video
recordings in conjunction with the post-play infew transcripts was very useful for
capturing large amounts of rich evidence concertirgydifferent types of breakdowns
and breakthroughs that occurred. As stated eattierphysiological data was not found
to be useful for identifying breakdowns and breeddighs.

The following case-study example illustrates how thethods were applied. When Matt
(M, 24) was playingsilent Hill: Shattered Memorig€limax Group, 2009), he entered a
part of the game which he referred to as the nighenrealm and soon found himself
being chased by monsters. There are no weaponm hitn game, so he had to come up
with different ways of avoiding these monsters. rs@dter he entered this realm, it
became apparent that Matt was having trouble dtiag and in terms of navigating
through the environment. This soon led to his attar&s death and his having to start
again from the last save point; this was identifiscan important episode. It seemed clear
that this failure frustrated Matt, not so much heseahis character had died, but because
he did not think he had done anything wrong: “t jgst trapped, | went under the bed but
he found me, twice, and then I'm trying to run aywatich is a dead end anyway, and as
soon as one found me, all three found me, whichquét® annoying. | was, like, that's
not fair at all.” This suggests that Matt was exgreing breakdowns on numerous levels:
as his attempts to avoid the monsters were unssfatebe did not understand why his
actions were unsuccessful; and he subsequentlyierped a loss of agency, where he
saw the game as being at fault rather than himbkkdfvever, after this episode, Matt
started to develop more effective ways of dealiith the monsters, and also experienced
a breakthrough in understanding when he realised the GPS function on his
character’s phone (see Figure 1) also indicatetbttegion of the monsters.

Nevertheless, Matt still did experience difficudtiewith navigating through the

environment as minor breakdowns. Due to the pressiibeing chased through parts of
the nightmare realm which looked very similar, Hiem felt unsure about where he was
going. After a while, he found himself in a newarl was quite happy to see outside
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because | wasn't just running round in circles tigto doors.” This new area arguably
resulted in a breakthrough in terms of involvemsinte it was seen as confirmation of
progress, despite Matt being unsure about how Heréeached this point. Interestingly,
his uncertainty suggests he was able to progreskinwithe game, but without

experiencing a breakthrough in understanding — #unge considered further in

lacovides (2012).

Finally, the diary entries allow us to track Matégperience wittSilent Hill over time,
illustrating how little he played the game, esplgimn comparison with how often he
playedMetro 2033(4A games, 2010) in the same time period. The di@grview also
gives us further insight into why he gradually IaserestSilent Hill. Despite initially
being intrigued by the narrative, he grew frustlangth the mechanics. In short, he felt
the game-play in the nightmare realm was “a bititemty” because “when you got
chased, you couldn’t really do much about it,” aadit ended up at “the bottom of the
list” of what he wanted to play. The lack of agerty expresses suggests that Matt
experienced a fundamental breakdown in involveraadtsoon lost interest in the game.

As Matt's case indicates, the diaries were anotmurce of evidence concerning
breakdowns and breakthroughs, though due to tegapective nature the evidence they
provide is far less detailed than that providedhsyvideo and post-play interview data.
On the plus side, they can capture more natukalestents since they refer to activity
outside of the lab. For instance, Natasha (F, 819:an episode that occurred when she
was playingDoctor Who: The Adventure Gaméumo Digital, 2010), in which she
experienced a breakdown in the form of not beinig &b get past the Dalek enemies
without getting shot. She “tried two or three tinbefore giving up and handing the game
over to William” (her husband) as she found thets “very fiddly”; though she
watched him play for another half-hour, she so@wgtbored” with it. It is interesting to
note that, during the three-week study period, heeitNatasha nor William reports
playing this game again. In another case, Lindab®},reports breakdowns beyond her
control when experiencing server problems whiletyyto playFarmville (Zynga, 2009).
She also discusses getting stuck on a couple afsats when trying to solve the murder
mystery puzzles iBroken Sword: The Shadow of the Templ@&svolution Software,
2009). In the latter case, she used the in-ganteskigtem as a “prompt” in cases where
she felt the “brain gets into a stuck groove arneré thinking [is] usually needed.” This
is an example of how the game itself can facilitateakthroughs that are necessary for
continued progress.

(i) Identifying Learning beyond Instances of Game-Play

The diary entries were also able to capture playeractions with paratexts, such as
when Matt looked up a forum post about the varimespons he could buy ikletro
2033 in order to try and find out which ones he shoséde up for within the game.
These interactions also included such instancédadisregularly checking Reddit games
(a site aggregator) to keep up-to-date on the tlajaming news. Here, Matt was
accessing the wider gaming community for knowledg®out new releases and
developments within the industry. Further, Matt&e of paratexts relates to the concept
of gaming capital, in the sense that he alreadynedeto know how to access the
information he wanted; as a gamer, he likes to kgepo date about different gaming
developments.

Another example of how the diaries captured legrrontside of game-play concerns
Justin (M, 32), who ended up looking up some gdnerawledge after playingsod of
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War Il (Santa Monica Studio, 2010) in order to find outrenabout Greek mythology
and “some of the more obscure characters in theegahhis is also a good example of
learning through tangential resources (as oppasguhtatexts) since it illustrates how a
game experience can inspire curiosity and the todearn about something beyond the
level of the game.

The diaries were also able to capture the develapmiecollaborative skills, as when
Linda played drums oGuitar Hero5 (Neversoft, 2009) with her daughter, who played
guitar, as a reward after doing housework. In @olditthe interviews were used as an
opportunity for participants to talk about theingeal gaming activities over time, so that
while Alex (M, 41) frequently mentioned playing Wwihis son in the diary entries, it
became clear from the interview that they wouldjfiently bond over game-play and use
the episodes to discuss other issues, such asathdahfat using walkthroughs can be
helpful, but it can be more rewarding when you mdre effort into activities and
succeed on your own.

While the diaries were useful for capturing actéstoutside of the lab and the final diary
interviews provided richer descriptions of thesdivittes, some of the evidence for
learning that occurred beyond learning how to @asfaced also during the observation
and post-play interview phases of the study. Fstaimce, it became clear from Katy's (F,
23) interview about her session playifiglda: Twilight PrincesgNintendo EAD, 2007)
that she had developed a strong empathy for theactes. She used the phrase “Poor
Link” on several occasions; this was usually a oesp to the character Link dying
within the game, but she discussed aspects of dhative as being “really sad” when
you considered them from his point of view. Furtlstre reflected on how there had been
times when she acted within the game in specifigswaecause “that's the way Link
would do it,” but sometimes she did things “just ofi curiosity.” For example, at one
point she talked to all the characters within agadbecause, even though “Link would
probably run straight through the door,” she wantedee whatheyhad to say. Though
this was a rare occurrence, this sort of thinkim@ igood example of what Gee (2004)
seems to be referring to when he talks about fitieatdearning that occurs when players
consider the relationship between their individaradl virtual identities.

DISCUSSION

In order to explore how player involvement and mé&y come together in and around
instances of game-play, a multi-method, case-sayghyoach was developed. This paper
has sought to address two specific methodologi=sléds: (i) how to identify different
types of breakdowns and breakthroughs that occtingligame-play; and (ii) how to
identify learning which occurs beyond game-play.

In terms of issue (i), the physiological data didt mpprove useful for identifying
breakdowns and breakthroughs. Further, while tHeosrecordings of the game-play and
player could have been relied on to identify vasitmeakdowns and breakthroughs that
occur on a micro-level, without the post-play intew, investigators would have had to
make certain inferences about the nature of tHeseinstance, when Matt died 8ilent
Hill, it would have been reasonable to assume thatattieof dying had annoyed him,
especially in conjunction with the footage of hilraking his head afterwards and saying
“I don’t know” just after the event. However, thederlying issue here would have been
missed. Matt was not annoyed because he had déediab annoyed because he didn’t
understandvhy he had died. This breakdown in understanding veaspounded by his
general confusion about where he was supposed, tevga though he experienced some
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minor breakthroughs in the form of developing nevategies. The diary entries also
allowed for insight into players’ involvement oveme, such as Matt's giving up on
Silent Hill. Further, while the lab was set up for console gigfay, the diaries were able
to capture game-play on other devices, includingymaers, handheld consoles, and
mobile phones, which could then be discussed ifitla¢ interview. Collecting data from
multiple sources helped in terms of triangulating tlata for identifying breakdowns and
breakthroughs, and this in turn allowed for a miordepth understanding of how these
breakdowns and breakthroughs occur over time.

In terms of issue (ii), the methods developed alldunvestigators to gain further insight
into the learning that occurred beyond instancgdaf, in terms of players’ macro-level
involvement with games. The diaries enabled uske into account player involvement
with external resources, such as game paratexishwiere consulted for game advice
and for keeping up-to-date with general gaming bgrmaents. The diaries also captured
instances of players further exploring informattbey had encountered within a game—
e.g., Justin looking up aspects of Greek mythold§geping up-to-date with gaming
news and looking up further information can alserbeseen as examples of learning
beyond the experience of learning how to play. fihal interview based on the diary
entries also meant participants could elaboratinstances of game-play, and this was
especially useful for considering participant inkehent in wider gaming activities. In
addition, by asking participants to bring in a gaof¢heir choice, and to further discuss
this choice during the interviews, we were ablggé&in a deeper understanding of their
involvement and learning than would have been ptes§iom just observing a session of
game-play. For instance, Katy chose to bringZeida: Twilight Princessas she had
decided to replay it, much like “re-reading a fastaubook.” Both the post-play and the
diary interviews revealed that she had a long-mmmvolvement with the Zelda series,
suggesting that the empathy she displayed for tagacters was something that had
developed as a result of years of playing Zeldaegaand engaging in game-related
activities such as role-playing and writing fartibo. Again, the method allowed not only
for triangulation of data, but also for a considieraof a player’s history and the different
kinds of learning and involvement that occur oweret

However, there are limitations to this approache Tost obvious disadvantage is the
amount of time required to conduct the study aralyse the data. Further, it should be
noted that while the introductory session and #mgth of the main game-play sessions
helped participants feel at ease within the lamesalid report feeling aware of the fact
that they were being observed. Finally, as thia isase-study approach, care must be
taken when statistical generalisations and compasisbetween sessions are made.
Nevertheless, as Yin (2009) argues, the aim ofse-study approach is “to expand and
generalise theories (analytical generalization) tooenumerate frequencies (statistical
generalisation)” (p. 15). Thus the findings can dmnsidered in terms of general
theoretical propositions about how involvement dearning relate to each other (see
lacovides et al., 2011c; lacovides, 2012).

This paper illustrates how the methods describec able to capture a range of issues
relating to involvement and learning. By looking fgeneral patterns across the rich and
informative data set, we can gain a deeper undwelista of how involvement and
learning come together in and around instancesanfegplay. It is only through taking
both macro and micro-level experiences into accdbat we can really address just
“what players do with games” and “the thinking thatinvolved in playing them”
(Squire, 2008; p.167).
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