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Abstract
This paper describes the phenomenon of game-biased perceptions and associations, or 
how, through intensive game play, elements from the game world can trigger thoughts 
and imagery outside the game world, influencing the perception and interpretation of 
stimuli in everyday life. Examples include the insertion of game elements in thoughts, 
perceptions and dreams, the use of specific vocabulary or slang – typical to the game 
world – in everyday conversations, and the association of real-life objects with game 
elements. Results from an online survey with habitual players of World of Warcraft 
confirm the existence of this phenomenon and show that the occurrence of these 
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game-biased perceptions and associations is reinforced by increasing playing time and 
narrative involvement.

Keywords
Digital games, massively multiplayer online role-playing game, perception, player 
involvement, real life

Introduction

In Vladimir Nabokov’s 1929 novel The Defense, we learn how the novel’s main charac-
ter, Aleksandr Ivanovich Luzhin, a chess Grandmaster, becomes obsessed with the game 
of chess and eventually suffers a nervous breakdown during a tournament against one of 
his main competitors. After his doctor convinces him that it is his single-minded obses-
sion with the game that is the main reason for his mental breakdown, Luzhin unsuccess-
fully attempts to abandon all thoughts of chess. In what follows, we are witness to how 
every element of his life is suffused with the game. Luzhin perceives the familiar tiled 
black and white pattern everywhere, in courtyards’ flagstones, bathroom tiling and pat-
terned tablecloths. He interprets relationships between everyday objects within the rules 
and structures of the game (e.g., “The urns that stood on the stone pedestals at the four 
corners of the terrace threatened one another across their diagonals”). These rules also 
govern his own physical movements, for example, estimating how he could get to his 
destination using only Knight’s tours. Luzhin’s madness does not subside and eventually 
ends dramatically with his suicide, which he had previously announced to his wife by his 
“need to leave the game”. Whereas Nabokov’s character Luzhin is fictional (although 
inspired by the life and death of the German chess master Curt von Bardeleben) and suf-
fers from severe mental illness, the phenomenon of a game influencing our perception of 
reality – its rules, patterns, and objects transferring to everyday thoughts and perceptions 
– is not alien to avid players of digital games. The current paper investigates the nature 
and extent of this phenomenon.

A substantial part of digital gaming research has focused on what happens after game 
play. These studies typically intend to reveal the positive or negative impact of digital 
games, with the goal of getting insights in the personal, societal, educational or economi-
cal relevance of playing games. In this regard, there is a lively debate going on investi-
gating negative after-effects of playing digital games, for example, the interplay between 
playing violent games and aggressive behaviour (Carnagey and Anderson, 2005; 
Ferguson, 2007, 2010). In addition, several studies have focused on the positive after-
effects of gaming, such as heightened attention to visual cues (Dye et al., 2009; Green 
and Bavelier, 2003, 2007), bonding with friends (Cole and Griffiths, 2007; Steinkuehler 
and Williams, 2006) or training of professional and leadership skills (Reeves et al., 2008; 
Yee, 2006b). Further, research based on cultivation theory has studied the effect of play-
ing digital games on estimations and attitudes towards real-world situations, such as the 
occurrence of violence and dangers (Van Mierlo and Van den Bulck, 2004; Williams, 
2006). Less is known, however, about how playing digital games affects the daily life of 
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the players in subtler, perhaps even more mundane, ways. To put it differently, does play-
ing digital games influence or alter the perception and experience of everyday life, such 
as the things we see, the words we use, our fantasies or (day)dreams?

There is reason to assume that (elements of) digital game play can linger in players’ 
minds after they turned off the gaming device. In the early 1990s, when Tetris (Pajitnov, 
1984) was tremendously popular, journalist Annette Earling (1996) reported about the 
Tetris Effect. This effect was described as “a tendency to identify everything in the world 
as being made of four squares and to attempt to determine where it fits in” (Kidd, 1996). 
Discussions on several game forums testify that many players recognize this effect. 
Surprisingly, the Tetris effect received only scant attention in academic research. A nota-
ble exception in this regard is the study by Stickgold et al. (2000), who showed that 
people playing Tetris reported seeing falling blocks in the hypnagogic phase of their 
sleep (i.e., the first stage of the sleeping process, right before falling asleep). Moreover, 
they found that even amnesics (i.e., people who have deficiencies in the memory part of 
their brain) reported the Tetris effect (without remembering playing Tetris). Is it the sim-
plicity or the repetitive nature of Tetris that causes marks in our mental system or is it the 
deep immersion in the game play? And does this phenomenon extend to more recent, 
highly immersive game environments in which many players are currently engaged? In 
this study we focus on massively multiplayer online role-playing games (MMORPGs) as 
one particular and very immersive game genre (Williams, 2006; Yee, 2006a). We posit 
that for players who repeatedly and intensively engage in MMORPGs, elements from the 
game world are likely to bias their perceptions and associations in the real world. To 
explain this we are inspired by the concept of brain plasticity (Kolb and Whishaw, 1998), 
basic human perceptual processes (e.g., Gregory, 1970) and specific findings related to 
the interplay between media use and everyday life. We hypothesize that for habitual 
players of MMORPGs, their experience and knowledge from the game environment 
become a mental template that influences the perception and interpretation of real-life 
environmental stimuli. Examples could be seen in the perception of objects, or sounds in 
the real world being biased by objects typical to the game world, language and expres-
sions used in the game world that show up in everyday vocabulary, daydreams, hypna-
gogic experiences or regular nocturnal dreams about the game.

We first explain why MMORPGs are a game genre in which this phenomenon is most 
likely to occur. Next, we propose processes through which these biased perceptions and 
interpretations are established and specify in which everyday life domains we expect 
them to manifest themselves. This is followed by a description of our concrete hypothe-
ses that are subsequently tested in a large-scale survey with habitual players of World of 
Warcraft (WoW), the most popular MMORPG. We end with a discussion of the results 
found and how they contribute to the field of digital gaming research.

Theoretical background

The MMORPG as an immersive game environment

Nowadays millions of people all over the world play MMORPGs and interactively con-
trol their avatar, or player character, in three-dimensional virtual game worlds, such as 
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WoW (Blizzard Entertainment, 2004), EVE Online (CCP Games, 2003), League of 
Legends (Riot Games, 2009) or Minecraft (Mojang, 2009). Previous studies have shown 
that players take virtual MMORPG worlds very seriously and derive salient emotional 
experiences from them (Yee, 2006a). MMORPGs can be seen as huge online and persis-
tent worlds filled with thousands of avatars, controlled by individual people, who inter-
act with each other and with computer-controlled characters, also referred to as non-player 
characters (NPCs). For most MMORPGs, the aim is to acquire as much power as possi-
ble for your avatar, which can be achieved by winning fights or completing quests against 
or together with NPCs or human-controlled avatars. A typical MMORPG environment is 
built around a very rich and extensive fantasy world, involving countless locations to 
move your avatar to. MMORPGs require their players to engage frequently and repeat-
edly in the game. A large-scale study among American MMOPRG players showed that 
on average they spend 22 hours per week playing their favourite game (Yee, 2006c). A 
more recent study from Williams et al. (2008) reported an average playing time of 25.86 
playing hours a week. Moreover, MMORPGs contain elaborate narratives with which 
the player needs to become acquainted in order to successfully complete the goals set by 
the game. Players usually have to find out things about the specific game story or can add 
their own sub-stories to complement the general storyline. Studies have found that one 
of the most important motivations to engage in playing MMORPGs is immersion, which 
refers to the exploration of the game world and the game narratives (i.e., history, sto-
ryline, characters), as well as the ability to escape from daily life and hassles (Williams 
et al., 2008; Yee, 2006c). Immersion is one of the most prominent game experiences 
associated with playing digital games in general (Ermi and Mäyrä, 2005; Jennett et al., 
2008; Poels et al., 2012). According to Jennett et al. (2008), immersion differs from other 
engaging game experiences, such as flow, presence and cognitive absorption. Although 
immersion contributes to having a good game experience, it does not necessarily need to 
be an optimal or fulfilling experience (Jennett et al., 2008). In this way, it differs from 
flow, which typically refers to that optimal experience (Csikszentmihalyi, 1990). As a 
game experience, immersion is then defined as the psychological experience of being 
drawn into an alternative reality, being involved with all senses in the game, and block-
ing out sensory input from the outside world. Given the fact that players of MMORPGs 
play on a very regular basis, spend hours in the game world and experience high levels 
of immersion due to the rich fantasy world and specific narratives with which players 
familiarize, the genre entails high levels of player involvement (Calleja, 2007, 2011). In 
the current study we rely on the work of Calleja (2011) and study one particular aspect 
of player involvement: narrative involvement, or immersion into the narratives and story 
of the game.

Game-biased perceptions and associations

Although the current study will not focus on differences in brain structures of 
MMORPG players versus non-players, the concept of brain plasticity does provide a 
basic mechanism as to how intensive and frequently repeated activities can influence 
people’s perceptions and interpretations of their environment. Brain studies have  
confirmed that if people are immersed in particular activities and perform them 
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repeatedly, frequently and over long periods of time, the brain adapts its neural struc-
ture and accordingly creates an increased sensitivity for these recurring stimuli, to 
efficiently deal with them in the future (Kolb and Whishaw, 1998; Munte et al., 2002). 
The flexibility of the brain circuitry to constantly adjust as a function of experiences 
is known as brain plasticity and has been well established as a central concept in the 
neurosciences (for a review, see Kolb and Whishaw, 1998). There are numerous 
examples of structural changes in brain circuitry as a consequence of extensive expe-
rience. For example, studies using functional magnetic resonance imaging (fMRI) 
brain scans have shown that some areas in the brains of professional musicians, who 
spend multiple hours a day playing their favourite instrument, are larger than similar 
areas in the brain of non-musicians (Munte et al., 2002). In a well-publicized study, 
Maguire et al. (2006) demonstrated that London taxi drivers have a larger hippocam-
pus (a region of the brain specialized in acquiring and using complex spatial informa-
tion in order to navigate efficiently) than London bus drivers, who were matched for 
driving experience and levels of stress, but differed in that they follow a constrained 
set of routes.

Applying this to playing MMORPGs, we expect that – due to their immersive nature 
combined with the fact that players spend a lot of time in these game worlds and are thus 
repeatedly and frequently exposed to the game – elements from the virtual game world 
are transferred to the players’ perceptual and experiential mental system. As a conse-
quence, their perception and interpretation of real-life environments will be (partly) 
shaped by the game environments. In the remainder of this paper we refer to this phe-
nomenon as game-biased perceptions and associations. Based on specific literature on 
perceptions, experiences and media use, and on empirical data from an earlier focus 
group study (Poels et al., 2010), we propose five domains in which game-biased percep-
tions and associations are expected to occur.

Physical objects. Research in the field of perception has found that the way we perceive 
our environment is affected by our concepts, beliefs and expectations (Gregory, 1970). 
Vision scientists call the way we are primed to see things in a particular context our per-
ceptual set. This process has been empirically illustrated by experiments showing that 
the interpretation of ambiguous figures or blurred images depends on the situational 
context respondents are in (Boring, 1930; Bruner and Potter, 1964; Bugelski and Alam-
pay, 1961). For example, Bugelski and Alampay (1961) showed that an ambiguous fig-
ure open to interpretation to be “a rat” or “a man with spectacles” was more likely to be 
interpreted as being “a rat” by people who had just been exposed to drawings of other 
animals, whereas the reverse was true for people who had just seen drawings of other 
people. The above-mentioned studies typically focus on situational activation of a spe-
cific context, such as being primed with animals versus people. We expect that if players 
are repeatedly exposed to a specific kind of (fantasy) game environment, their subse-
quent interpretation of the real world can be biased accordingly. One of the most notable 
examples of this domain, described in an earlier focus group study (Poels et al., 2010), 
was a WoW player telling that the first thing that comes to his mind when seeing the 
signposts on the university campus were the signposts in WoW indicating the way to 
Stormwind and Ironforge.
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Sounds and music. In a similar vein, we expect that particular sounds or music heard in 
real life can be interpreted based on their meaning in the game world. Hearing a particu-
lar piece of music can bring about associations with a specific event (Cohen, 1998). For 
example, a song played at a funeral can bring back lively memories of that funeral, and 
of the deceased person. Moreover, people infer meaning from music based on the context 
in which they most frequently hear it (Cohen, 1998). Applied to music or sounds in the 
context of digital gaming, we expect that music heard in the game or played while gam-
ing can trigger lively memories of the game world, when hearing it in daily life. Moreo-
ver, particular sounds heard in real life (e.g., the sound of car wheels skidding), which are 
also present in the game world, can be interpreted by players based on the meaning they 
have in the context of the game (e.g., a car race).

Vocabulary and expressions. Many digital games contain game-specific expressions 
and vocabulary and players often use this game-related slang based on the words they 
use when interacting with each other in the game. Notable examples are “N00B”, a 
newbie in a game, and “WTF!”, an abbreviation of the expression “what the f*ck”. 
WoW even has its own slang dictionary: www.wowslang.com. The use and choice of 
words and expressions is often linked to a person’s age, sex, personality and social 
identity, and can be influenced by several contextual factors (Pennebaker et al., 2003). 
Ethnographic studies have highlighted the importance of language in studying social 
virtual worlds, such as Second Life (Boellstorff, 2008), and social digital game 
worlds, such as WoW (Nardi, 2010). Also, a specific use of language and vocabulary, 
also referred to as “argot”, is one of the elements characterizing subcultures (Brake, 
1980). Participants from the focus groups described by Poels et al. (2010) recognized 
the use of game-related words in everyday conversations, such as the word “N00B” 
or using the “gold” from WoW to indicate money in real life. Interestingly, recent 
attention to gamification (i.e., the application of game-related principles to non-game 
contexts) has explicitly introduced game-related terminology to everyday situations 
of, for instance, work performance, physical exercise and educational achievement. 
Game-related terms such as “levelling up” or “achievement badges” are thus becom-
ing more commonplace in our everyday language. However, we do not regard this 
conscious effort to harness the motivational power of digital games in everyday life 
as part of the phenomenon of game-biased perceptions and associations, as addressed 
in the current paper.

Daydreams. Daydreaming involves fantasizing about hopes or ambitions while being 
awake (Klinger, 1990). Repeated and frequent media use can influence daydreaming. 
For example, a longitudinal study by Valkenburg and Van der Voort (1995) showed that 
TV viewing during year 1 had an influence on daydreaming in year 2 for young children 
(8–12 years old). A recent study showed that engagement in digital games was positively 
correlated with “positive-constructive daydreaming”, or daydreaming related to enjoy-
ment and assisting in problem solving (Dauphin and Heller, 2010). In the focus group 
study of Poels et al. (2010), participants mentioned daydreaming about their favourite 
game, both in the context of tactics, and in the context of social interactions taking place 
in the game.
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Nightly dreams. Besides biasing perception and associations during the waking hours, 
intense immersion in a game world can also have an impact on nocturnal dreams. In a 
widely cited study, Stickgold et al. (2000) argued that when people engage in stimulating 
activities for longer periods of time, they often experience a replay of these activities in 
the early phases of their sleep. Their study showed that intensively playing the digital 
game Tetris influences nightly dreams. Participants in their study reported images of fall-
ing Tetris pieces, and rotating them into empty spaces occurring in their dreams. In this 
context, Gackenbach (2006) and Van den Bulck (2004) also found elements from digital 
games to show up in dreams.

Hypotheses development

MMORPGs require intensive game play. This means, in order to fully enjoy the game, 
players have to engage with the game world frequently and over a long period of time. 
Moreover, MMORPGs cater for high levels of player immersion, due to their rich envi-
ronment and storylines. As previously discussed, studies on brain plasticity and basic 
perception theory have shown that intensive activities performed frequently and for long 
periods of time can bias our perception and experience of our surroundings. Since play-
ing MMORPGs is an intensive experience, we formulated (partly based on previous 
findings from a focus group study) five domains in which we expect game-biased per-
ceptions and associations to occur. Combining all these findings, we posit the central 
hypothesis of this paper as follows:

Hypothesis 1: Players of MMORPGs have biased perceptions and associations 
stemming from the game environment in the following domains: (1) objects; (2) 
sounds and music; (3) vocabulary and expressions; (4) daydreams; and (5) nightly 
dreams. UL

Evidently, there will be variation in the degree to which different MMORPG players 
engage in intensive game play. For this reason we extend our central hypothesis, taking 
into account two parameters we expect to be related to the occurrence of game-biased 
perceptions and associations, namely playing time and narrative involvement. Playing 
time should be interpreted as a quantitative measure for shaping game-biased percep-
tions and interpretations. An increase in playing time implies more exposure to the game 
environment. This leads to the second hypothesis:

Hypothesis 2: The occurrence of game-biased perceptions and experiences is strength-
ened with increasing playing time.

Above this, narrative involvement, defined as the engagement with the designed or 
scripted narrative and the personal interpretation and experience thereof (Calleja, 2007, 
2011), is a qualitative measure leading to more intensive game play and potentially more 
pronounced manifestations of the game-biased perceptions and associations as outlined 
above. This leads to the third hypothesis:
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Hypothesis 3: The occurrence of game-biased perceptions and experiences is strength-
ened with increasing narrative involvement.

Method

Design, procedure and measures

We set up an online survey targeted to players of the MMORPG WoW. This game was 
released in 2004 by Blizzard Entertainment and is the most popular MMORPG worldwide, 
with more than 11.1 million active subscriptions in 2011 (Gamasutra, 2011). Because of the 
intensive game play and the elaborate storyline, WoW is well suited for testing the main 
hypotheses of this paper. The survey was created through an online survey tool: 
SurveyMonkey (www.surveymonkey.com). The invitation to participate contained a URL 
that directly guided the participants to the beginning of the survey. The survey began with 
a welcoming page stating that we wanted to explore how players experience their game and 
how this affects their experiences in day-to-day life. On the following pages, there were 
statements related to the target variables of our study: participants’ narrative involvement 
with WoW (two items): (1) I am familiar with the story on which my game is based; (2) I 
have taken time to get acquainted with the lore and story behind my game (r = .53, p < 
.001), and a set of statements for each of the five dimensions on which we expected biased 
perceptions and experiences to occur (see Table 1 for all statements). All these statements 
were measured with five-point Likert scales ranging from totally disagree (1) to totally 
agree (5), with a neutral (3) as the midpoint of the scale. The survey ended with questions 
about playing frequency (e.g., the number of hours they played the game on an average day 
during the last 3 months), their general media use (TV, Internet, books, movies) and a list 
of typical socio-demographic questions. It took 15 minutes to complete the survey.

Participants

Participants were solicited via two of the most frequented WoW fora (http://forums.worl-
dofwarcraft.com/and http://wow.allakhazam.com/). A total of 511 participants completed 
the survey: 441 male and 69 female participants (one missing). Their ages ranged from 
12 to 71 years (Mage = 24.39; SD = 9.14). The sample was international, including partici-
pants from the United States (n = 125; 24.45% of the total sample), United Kingdom (n 
= 124; 24.27% of the total sample), The Netherlands (n = 50; 9.78% of the total sample), 
Sweden (n = 40; 7.83% of the total sample), Denmark (n = 31; 6.07% of the total sam-
ple), Finland (n = 20; 3.91% of the total sample) and 30 other countries. Participants’ 
WoW playing frequency ranged from one playing hour to 16 playing hours on an average 
day (M = 4.47 hours, SD = 2.63 hours). All participants took part on a voluntary basis and 
did not receive any incentive or compensation.

Results

We first checked whether the five dimensions of biased perceptions and experiences we 
deduced from literature and an earlier focus group study could be empirically 
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Table 1. Factor analysis (rotated component matrix) for the factor analysis on the items of 
game-biased perceptions and associations.

Game-biased perceptions and associations Factor loadings

I II III IV V

Physical objects  
–  Certain places, settings or situations I 

encounter in daily life can remind me of some 
“game element”.

.811  

–  Certain people I encounter in daily life remind 
me in one way or another of characters I meet 
in my game.

.697  

–  Certain objects I come across in daily life can 
remind me of some “game element”.

.788  

–  I am never reminded of any element I know 
from my game, after I turn off the game.

–.768  

–  I can’t think of any normal object from daily 
life, which reminds me of some game (element) 
when I encounter it.

–.722  

Daydreams  
–  When I am not playing computer games, 

elements of certain games still show up in my 
thoughts.

.710  

–  I never daydream about my game when I’m not 
playing it.

–.752  

–  When I am bored, I dream and fantasize about 
things related to my game.

.853  

–  I like daydreaming and fantasizing about 
computer games in general.

.806  

Nightly dreams  
–  Elements of my game can show up in dreams I 

have at night.
.874  

–  I never dream about computer games. –.791  
–  I sometimes notice the theme of my dreams 

or the kinds of things I dream about, being like 
something I know from my game.

.845  

–  Elements of my game tend to get blended into 
my dreams, when I am dreaming about other 
stuff.

.773  

Sounds and music  
–  There are certain songs or music passages that 

trigger lively memories I have from a game I 
played in the past.

.851

–  Certain sounds or songs I hear in real life 
remind me of a certain computer game.

.826

–  I don’t know of any sounds or music passages 
that give me an instant flashback to a moment 
in some computer game, or the emotion 
connected to that gaming moment.

–.814

(Continued)
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Game-biased perceptions and associations Factor loadings

I II III IV V

–  Certain songs or sounds in daily life make me 
want to play a certain computer game.

.660

Words and expressions  
–  I feel inclined to use certain language/slang 

from the games I played when talking to people 
in real life.

.713  

–  I never use abbreviations and expressions I 
learned in my game when talking to people in 
“real life”.

–.832  

–  I never use abbreviations and expressions I 
learned in my game when talking to other 
gamers (while not playing the game).

–.809  

–  When thinking out loud, it happens that I use 
terms, expressions or abbreviations I picked up 
in a computer game.

.723  

–  I have NEVER noticed myself using or thinking 
slang from a computer game after I turned it off.

–.766  

Eigenvalues 6.98 2.36 2.08 1.83 1.64
% Variance – factor 31.71 10.71 9.45 8.31 7.46
% Variance - cumulative 31.71 42.42 51.87 60.19 67.65

Note. Factor loadings of less than .300 have been omitted.

Table 1. (Continued)

distinguished. We conducted an exploratory factor analysis, employing Principal 
Component analysis with a Varimax rotation, on all the items related to each of the five 
biased perceptions and experience dimensions included in the survey (a total of 22 items). 
Results revealed a five-factor solution explaining 67.65% of the total variance. These five 
factors nicely represented the five proposed dimensions of biased perceptions and experi-
ences and every item used to assess the dimension loaded high on that specific dimension. 
In addition, internal consistency tests of the different items for each of the five dimensions 
were very satisfactory (all Cronbach α values > .70). A detailed output of the rotated com-
ponent matrix obtained in the factor analysis can be found in Table 1. This table shows all 
items used to tap into the game-biased perceptions and associations and their correspond-
ing factor loadings. All specific items showed high loadings (>|.6|) on the corresponding 
specific dimension. From these results we concluded that the five domains we proposed 
in the introduction can be empirically distinguished as five separate domains.

We then composed five new variables by computing the average score from the items 
for each of the five different domains. The five domains showed significant but only 
moderate positive correlations (all r values < .42, see Table 2). This means that the 
dimensions are related, but not similar.

Mean scores for the five domains were high (all M values > 3.05), indicating that, on 
average, the dimensions do occur in the players from our sample. One sample t-test 
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comparing the means with a value of “3”, which was the neutral point on the scale, 
revealed significant differences for four of the five dimensions. Concretely, these results 
showed that, over our total sample, respondents indicated to agree more than just neu-
trally that the game-biased perceptions related to physical objects, sounds and music, 
vocabulary and expressions and daydreams happened to them. Only nightly dreams did 
not differ significantly from the neutral point of the scale, neither in a positive nor in a 
negative way. Table 3 shows these results in detail. These results largely confirm 
Hypothesis 1, in that all but one of the five domains we hypothesized to be affected by 
game-biased perceptions and associations were indeed affected in our sample of avid 
players of MMORPGs.

Next, we tested our second and third hypotheses that the occurrence of game-biased 
perceptions and associations is reinforced with playing frequency and narrative involve-
ment. First of all, we checked for correlations between these two parameters. These 
appeared to be significant but low (r = .13, p < .003), thus reducing the risk of multicol-
linearity. Next, we conducted five regression analyses, each with one of the five dimen-
sions of the biased perceptions and experiences as the dependent variable and playing 
frequency and narrative involvement as predictors. Results showed that playing fre-
quency is positively related to the occurrence of biased perceptions in all five domains. 
This means that the more time a player invests in the game the stronger the game-biased 
perceptions and associations become. This confirms Hypothesis 2. Involvement in the 
storyline had a weaker, albeit positive relation with three of the five domains, being 

Table 3. T-test results of game-biased perceptions and associations against the neutral 
midpoint of the rating scale.

Mean SD t-valuea Cohen’s d

Physical objects 3.31 0.97 7.22*** 0.32
Sounds and music 3.28 1.16 5.37** 0.24
Vocabulary and expressions 3.28 1.12 5.61*** 0.25
Daydreams 3.67 0.90 16.86*** 0.75
Nightly dreams 3.06 1.08 1.32 0.06

aOne sample t-test (two-tailed) with test-value 3 on a scale ranging from 1 to 5.
*p < .05; **p < .01; ***p < .001.

Table 2. Correlation matrix of the five game-biased perceptions and association dimensions.

Physical 
objects

Sounds and 
music

Words and 
expressions

Daydreams Nightly 
dreams

Physical objects 1.00  
Sounds and music .41*** 1.00  
Words and expression .38*** .32*** 1.00  
Daydreams .31*** .25*** .33*** 1.00  
Nightly dreams .3*** .31*** .35*** .39*** 1.00

***p < .001 (N = 511).
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association with physical objects, sounds and music, and nightly dreams. This means that 
these three dimensions of game-biased perceptions and association become stronger if a 
player gets more involved in the story of the game. This partially confirms Hypothesis 3, 
in which we predicted this effect for all five domains of game-biased perceptions and 
associations. A detailed outline of the results can be found in Table 4.

Discussion and conclusion

The research findings reported in this paper are novel and highly relevant to the field of 
game studies. Over recent years, numerous studies have focused on explicit positive or 
negative effects of playing digital games, but our study clearly shows that playing digital 
games can also induce quite profound effects on everyday experiences and perceptions, 
which are neither inherently positive nor negative. Moreover, the large majority of stud-
ies reporting explicit effects of playing digital games rely on short-term changes in emo-
tions, cognitions or behaviours observed in a lab context. In this paper, we outlined how 
playing digital games can also establish enduring effects in terms of perception and asso-
ciations as they occur in everyday life and we identified these in a large-scale survey with 
WoW players. Results from this survey, based on a factor analysis, showed that the five 
domains in which we expected game-biased perceptions and associations to occur can be 

Table 4. Regression results for the relation between playing frequency and narrative 
involvement on the five game-biased perceptions and associations.

Dimension β (t)

Physical objects  
Playing frequency .130 (2.94)**

Narrative involvement .107 (2.42)*

Model: F = 8.37, p < .001, adj. R2 = .032  
Sounds and music  

Playing frequency .139 (3.22)***

Narrative involvement .202 (4.68)***

Model: F = 18.48, p < .001, adj. R2 = .064  
Words and expressions  

Playing frequency .288 (6.76)***

Narrative involvement .081 (1.91)
Model: F = 26.85, p < .001, adj. R2 = .092  
Daydreams  

Playing frequency .171 (3.87)***

Narrative involvement .031 (0.71)
Model: F = 8.27, p < .001, adj.R2 = .028  
Nightly dreams  

Playing frequency .118 (2.68)**

Narrative involvement .096 (2.17)*

Model: F = 26.85, p < .001, adj. R2 = .092  

*p < .05; **p < .01; ***p < .001 (two-tailed).
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empirically distinguished as five separate domains. This complements earlier findings 
from a focus group study in which the authors also distinguished these five domains 
through an exploratory qualitative analysis (Poels et al., 2010). Furthermore, our results 
are in line with the hypothesis, inspired by theories and findings in the areas of brain 
plasticity and perceptual sets, that the occurrence of game-biased perceptions and asso-
ciations is reinforced with increasing playing frequency. The results also indicate that 
higher levels of narrative involvement, a qualitative measure of intense game play, 
mildly increase the occurrence of the biased perceptions and experiences, but not with 
respect to game-related slang and daydreaming. It can thus be concluded that intensively 
and repeatedly playing digital games can have an influence on how players perceive 
objects, sounds and persons in our daily life, and how elements from the game may pen-
etrate conversations and/or (day)dreams.

Although we found significant positive relations supporting our hypotheses related to 
playing frequency and narrative involvement, the strength of these relations and the 
explained variance for all five domains was somewhat weak. This means that definitely 
not all variance in the game-biased perceptions and associations is due to differences in 
playing frequency and narrative involvement. We are fully aware that other factors than 
the ones we proposed may contribute to the occurrence of the five perception and experi-
ence domains. We expect that there are a number of individual and contextual differences 
between the players from our sample that also contribute to variations in the occurrence 
of the biased perceptions and experiences. For example, there probably are individual 
differences in the extent and the intensity to which people have nightly dreams and are 
able to recall those dreams in the morning. The same holds for daydreaming; some peo-
ple do this more often than others (Singer and McCraven, 1961) and this will have an 
impact on daydreams related to gaming, accordingly. Further, the personal context or the 
situation in which a player lives might also have an impact. For example, college stu-
dents probably have more time for daydreaming than people with a full-time job, and 
also have more occasions to engage in informal conversations than older people, who 
more strictly have to adhere to their formal role at work or as a parent. Besides difference 
due to varying occupations between young and older players, age in itself can be related 
to the formation of perceptual sets. Young people’s brains are still much more plastic and 
impressionable compared to the adult brain (Kolb et al., 1998). As such, the young brain 
is still much more shaped by varying conditions of external simulation and exposure to 
new environments. Also, since the current study only relied on self-report of explicit, 
consciously experienced effects, it could be that implicit, subconscious effects (e.g., 
dreams that one does not remember) did not surface. Further studies are needed to test 
whether this applies to exposure to virtual worlds like MMORPGs. In sum, we expect a 
range of factors to contribute to coloured perception of habitual gamers. The important 
and relevant conclusion that can be drawn from the current study is that, inspired by find-
ings from perception theory and brain plasticity, the occurrence of biased perceptions 
and experiences is reinforced by an increase in playing time and heightened involvement 
in the storyline of the game, two factors that presumably lead to a higher activation of 
perceptual sets stemming from the game environment.

The fact that we only included habitual players of a specific game, WoW, might 
impose a limitation to our study. WoW players are typically avid gamers and serious 
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engagement in the game, which is necessary in order to fully enjoy the game, requires 
heavy play. As such, it is difficult to find players who play WoW on an irregular or casual 
basis. Accordingly, we could not compare our findings to less habitual players, which 
might also partly explain our relatively weak relationships. It could be that the degree of 
perceptual stimulation from the game environment that is necessary in order for biased 
perceptions and experiences to occur is lower than the minimum degree of perceptual 
stimulation that was present in the gamers from our sample. For future studies, it would 
be interesting to pick a game (genre) that enables both casual and heavy game play and 
compare the differences in the occurrence of biased perceptions and experiences for both 
play styles and frequencies of play.

This study focused on MMORPGs as one particular genre of digital games. We expect 
the concrete manifestation of these long-term biased perceptions and experiences to 
depend on the type of game or game genre one is repeatedly engaging in. This means 
frequent players of first person shooter (FPS) games will probably experience different 
things, make other associations and use other game-related slang, compared to habitual 
players of MMORPGs. Exploring biased perceptions for habitual FPS players, both 
through qualitative and quantitative studies, and comparing the nature and the degree of 
this phenomenon between different game genres would be an interesting starting point 
for future research.

The main research findings from this study are related to findings from the field of 
cultivation studies. The central premise of cultivation studies is that heavy users of a 
particular medium (e.g., television, movies) are more likely to make estimations about 
the real world based on how the world is displayed in their favourite medium (Van Mierlo 
and Van den Bulck, 2004). This means cultivation studies also make a link between per-
ceptions in the game world and real-life perceptions. The main differences between our 
approach and the approach within cultivation studies is that we test general phenomena 
related to how players perceive everyday things, whereas a cultivation approach gener-
ally tries to make predictions about specific content and perceptions (e.g., whether being 
exposed to weapons in a game increases your estimation of weapon use in real life). We 
did not try to reveal how game elements may influence specific estimations or attitudes 
about similar real-life elements. It would be interesting to further explore how the biased 
perceptions and experiences, as described in this paper, relate to the occurrence of such 
specific cultivation effects.

This paper showed that prolonged exposure to structures from a specific game envi-
ronment, such as the MMORPG WoW, has the potential to influence our everyday 
thoughts and perceptions. We have linked this phenomenon to the creation of perceptual 
sets based on the game environment, which bias the everyday perceptions and experi-
ences of players of that game. In order to fully integrate and empirically illustrate the 
concept of perceptual sets and brain plasticity, additional steps need to be taken in future 
research. We could, for example, think of brain imaging studies, in line with Munte et al. 
(2002) and Draganski et al. (2006), comparing the brain structures of habitual players 
with those of non players. We see our current approach as an important addition to cur-
rent gaming research, since it focuses on digital gaming as an everyday leisure activity, 
away from its explicit and normative associations of being “a good or bad thing to do”. 
This probably also fits well with the intuitive and experiential lay-conceptions of players 
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themselves about their favourite pastime. In fact, there might be a positive note to this 
story, as research has shown that dreaming about the game improves performance 
(Stickgold, in Callaway, 2009).
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