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Douglas Sjöwall 
 
 
 

Gaming has become one of the most common activities for 
children and adolescents, and it is therefore of interest to 
investigate effects of gaming on cognition and behavior. The 
present study investigates if gaming is related to working 
memory capacity (WMC) or inattentive symptoms. We 
distinguished between three categories: action games, 
strategy games and non-gamers. The present study 
hypothesized that games involving higher cognitive 
functions, such as strategy games, could have an enhancing 
effect on working memory. A total of 211 children (age 5-16) 
participated. Gaming and inattentive behaviour was measured 
through parental assessment. WMC was measured with one 
verbal and one visuospatial task. No relation between gaming 
and inattentional symptoms was found. Strategy gamers 
performed better on the visuospatial and the verbal WM-
tasks, but more time spent playing strategy games was not 
associated with significantly higher WMC, which indicates 
that this finding could be due to self-selection rather than 
being an causal effect of playing.  

 
 

Ever since the birth of video games in the late 1970s, its popularity has grown 
progressively. Gaming has been shown to exceed the use of TV and it is perhaps the 
most time consuming activity that children and adolescents engage in (Christakis, 
Ebel, Rivara, & Zimmerman, 2004). Gaming cannot be limited to play, it is used for 
communicating and learning as well. Because of the wide spread popularity and the 
time consuming activity it constitutes, it is of great importance to see what possible 
effects gaming could have on our cognitive abilities. In cognitive science, skills are 
often seen in the context of nature or nurture (genetic or determined by experience) 
as being a mixture. Throughout some developing stages normal experience/exposure 
is crucial for developing normal abilities later in adulthood (Green & Bavelier, 2004; 
Lagercratz, 2005). When conducting research on the effects of gaming the 
underlying question is how more than normal experience effects cognitive abilities 
(Green & Bavelier, 2004).  
 
Previous studies have shown both negative and positive effects of gaming. The 
negative effects have been related to various health and behavioural aspects such as 
obesity, aggression and addiction, while its relation to ADHD remains an 
inadequately researched area (Chan & Raminowitz, 2006). Console or video games 
may cause more, or more intense, symptoms of inattention for adolescents who play 
more than one hour per day (Chan & Raminowitz, 2006). A resent study showed that 
children with more intense symptoms of ADHD seem to be at risk of developing 
dependence on video games (Bioulac, Arfi, & Bouvard, 2008).  
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The positive effects of gaming are related to improvements in cognitive abilities. 
Children who play games that involve strategic planning have better learning abilities 
and perform better on long-term memory tasks (Meijs, Hurks, Feron, Wassenberg, & 
Jolles, 2007). Other areas where gaming has been associated with enhanced abilities 
are eye-hand coordination, manual dexterity, reaction time (Green & Bavelier, 2006), 
spatial abilities, strategies for the allocation of attention (Green & Bavelier, 2003), 
and mental rotation (Boot, Kramer, Simons, Fabiani, & Gratton, 2008; Feng, Spence, 
& Pratt, 2007; Quaiser-Pohl, Geiser & Lehmann, 2005). Improvements in visual 
abilities have been seen in experimental settings after just 10 hours of gaming and 
thus indicating a causal relationship (Green & Bavalier, 2003). However, in an 
attempt to replicate and extend the studies by Green and Bavalier (2003; 2006), no 
effects were seen in the experiment groups after intense gaming (Boot et al., 2008). 

An explanation to why attention seems to be effected in both positive and negative 
ways could be the use of different paradigms for measuring attention. While 
inattentional increase was assessed by parents based on the everyday behaviours 
outside the gaming situation (Chan & Raminowitz, 2006) improvements in visual 
attention etc were seen within task-specific performances (Green & Bavalier, 2003).   

Gaming is carried out in many ways and there are many factors to take into account 
when conducting research on the effects of gaming. One crucial aspect is perhaps 
that not all type of games requires the same cognitive abilities, hence it might be 
expected that different cognitive abilities will be effected depending on which game 
is played.  
 
One cognitive function that is likely to be involved in some gaming situations, is 
working memory (WM). WM refers to the ability to handle information and is used 
whenever we try to calculate mathematics, comprehend a language or follow 
instructions (Cowan, 2005; Baddeley, 1986). WM play an important part in ADHD 
(Klingberg, Forssberg, & Westerberg, 2002), intelligence (general fluid abilities, Gf) 
(Cowan, 2005) and learning ability (Kane, Poole, Engle, & Tuholski, 2006). WM is 
thus believed to be intertwined in a wide range of cognitive abilities. The relation 
between WM and higher cognitive abilities could to some extent be explained by the 
use of important attention capabilities, according to the executive attention view 
(Kane et al, 2006). Baddeley remarked that one might as well describe WM as 
working attention (Baddeley, 1993 in Miyake, 1999). 
 
An important distinction can be made between top-down driven attention and 
bottom-up driven attention, when considering how gaming could involve WM and 
attention. As more information reaches us than can be processed by the brain, certain 
selective features guide and constitute our attention. The selection is based on a mix 
of stimulus-driven salience bottom-up processing and a top-down search for stimulus 
that are meaningful because of prior knowledge (Wolfe, Butcher, Lee, & Megan, 
2003). Thus, searching for an object that by description or experience is known to us 
could be separated from when an object appears important due to its salience in a less 
important context. The executive attention view believes that WM and Gf are 
correlated partly due to top-down attention control – being able to access and 
maintain stimulus outside the conscious focus. Support for this view is held to be that 
high span WM capacity (WMC) groups out perform low span WMC groups on 
memory and attentional tasks and moreover that WM-tasks show stronger 
correlations with Gf than short-term memory tasks (Kane et al., 2006). This view is 
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given further support by interventional studies where intense WM-training enhanced 
WMC and thereby reduced symptoms of ADHD (Klingberg, Forssberg, & 
Westerberg, 2002; Klingberg et al., 2005).  
 
Kane (2006) showed limitations to WM involvement in the performance on visual 
search tasks, in the effort of finding the boundaries of controlled attention and its 
relation to WMC. High and low-span WMC subjects performed equally, indicating 
that there is a boundary (or a gradient) relation for WMC and attention. These results 
were seen in relation to tasks with bottom-up and easy top-down driven attention. 
This would imply that certain situations where visual attention is needed falls outside 
the use of WMC (WMC does not predict performance). Thus, is could be remarked 
that spatial abilities and strategies for the allocation of attention, effected after 
playing action games (Green & Bavelier, 2006), is not involved in WM. 
 
When investigating if WM could be effected by gaming it is important to understand 
how WM has been trained before (Klingberg et al, 2002; Klingberg et al., 2005). 
Two possibly vital aspects in the training sessions that managed to improve WMC 
were progressive difficulty level adjustment and intensity in training (Klingberg et 
al., 2002; Klingberg et al., 2005). Thus, similar environments, where the particular 
game constantly challenges the player and when enough time is spent, could have 
impact on the WM.  
 
As mentioned above, because games vary in cognitive demands, it can be expected 
that they could have different effects on the ones playing. In action games the player 
must keep track of several incoming stimulus and act very fast as well as execute 
manoeuvres very precisely. This could be contrasted to strategy games where 
problem solving takes place in a slower pace. Meijs et al (2007) grouped games in 
sensorimotor games, information-exchange activities, and strategic planning games. 
Sensorimotor games contained elements of fine motor response to incoming sensory 
information, often under time pressure. Information-exchange activities included 
chatting, surfing and educational games, and communication was the main activity. 
Strategic planning games was believed to involve higher cognitive functions such as 
problem solving, shifting and making priorities. The present study has in a similar 
fashion separated action games (sensorimotor) and strategy games (strategic 
planning). But instead of an information exchange group, a group of non-gamers was 
included, as previously done by Green and Bavalier (2003; 2006) and Boot et al 
(2008). A further account for this categorization is the above explained relationship 
between WM and controlled attention (Kane et al., 2006). Cognitive abilities needed 
when playing action games are similar to the visual search tasks where no significant 
difference were seen between high- and low-span WMC groups. Although both top-
down and bottom-up elements are present in action and strategy games, the latter 
might involve more time spent with top-down controlled attention, whereas action 
games are more oriented towards bottom-up driven attention or less demanding top-
down.  
 
The effects seen in learning ability is connected to verbal WM (Meijs et al., 2007). 
WM-theories differ in how WM is conceptualized as a unitary or non-unitary system. 
Some non-unitary theorists believe WM to be divided into subsystems like verbal 
and visuospatial storage, and others claim that there could be even more subsystems 
such as auditory, motor, lexical, semantic, syntactic, etc (Miyake & Shah, 1999). In 
the present study both a verbal and visuospatial WM test were used for the purpose 
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of discovering any association between WM and gaming. As the games are built up 
to a vast extent by visual stimuli, possible training effects could be limited to 
visuospatial WM. However, as Meijs et al (2007) found a relationship between 
verbal learning and gaming, and moreover because games might differ in their 
respective mix of cognitive tasks, including verbal WM could provide additional 
information. As Duff and Hampson (2001) suggested prefrontal functions, which is 
involved in WM, to be sexually differentiated, the present study included sex as a 
factor. Furthermore, as there may be a possible association between increase in 
symptoms of inattention and gaming (Chan & Raminowitz, 2006), assessments of 
inattention were used so that this relationship could be explored further. Rather than 
just being able to associate gaming with inattentional symptoms the present study 
focused on the content of the games. Gaming was divided according to attentional 
tasks that are used when playing a specific game. Thus, this study separated gaming 
in categories that could differ in their association with symptoms of inattention.  
 
The major purpose of the present study was to investigate if gaming is related to 
WMC by distinguishing between two game categories with different cognitive 
demands. The present study hypothesized that games involving higher cognitive 
functions, such as strategy games, could have an enhancing effect on WM. If such an 
association was found, an interaction between time spent gaming and WMC for 
strategy games would point towards a further strength and motivate and experimental 
follow up. The other way around, if there was no interaction with time spent playing, 
it would point to some extent towards a self-selective explanation.   
 
As time spent gaming has been associated to increase in inattentional symptoms 
(Chan & Raminowitz, 2006) the present study investigated if high intensity games, 
such as action games, were associated with more symptoms of inattentional problems 
than strategy games or non-gamers.  
 
 

 
M e t h o d 

 
The present study is based on data gathered in the Brain Child study. The Brain 
Child study started in 2007 with what is supposed to be the first of possibly three 
occasions where psychological tests and questionnaires are distributed to nine age 
cohorts consisting of 50 participants in each, in the ages between 5–25. Children and 
adolescents will be tested repeatedly on psychological tasks that tap the five main 
memory functions: episodic and semantic long-term memory, working memory, 
priming, perceptual representational memory and procedural learning. There will be 
additional tests of phonological awareness, reading comprehension, mathematical 
skills and non-verbal reasoning. Questionnaires cover mental health, the literacy 
environment, socio-economic background and parental education. Genetic screening 
was included for all subjects. However, only the tests described below are used in the 
present study. 
 
 
Participants 
Participants were randomly chosen from the civil registration lists  
(folkbokföringsregistret) in a Swedish region that represented the normal population. 
A letter with information both for the parents and the children was sent out together 
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with a consent that was sent back to the project administration. Parents were then 
contacted via telephone for scheduling of a time for testing. Only participants failing 
to complete the testing were excluded. Participants will be anonymous through out 
the longitudinal study. In the present study 211 participants ages 5–16 were included.  

 
 
Apparatus and material 
The Automated Working Memory Assessment (AWMA) test Dot matrix was used 
for measurement of visuospatial WMC (Alloway, 2007). Dot matrix is a computer-
based assessment of WM-skills. The total amount of points (raw results) was used as 
a WMC measurement. The Dot matrix test was performed on a HP Compaq nc6320 
laptop with a 15–Inch screen 
 
Backwards digit recall was used for measurement of verbal WMC (Alloway, 2007). 
The total amount of points (raw results) was used as a WMC measurement. 
 
Inattention was measured through the Child Behavioural Check List (CBCL) 
(Achenbach, 2001). CBCL includes DSM-oriented scales that are used in many 
countries as a diagnostic and statistical manual for mental disorders. Parents rated 
their child for how true each characteristic was at the time being or during the last six 
months using the following scale: 0 = not true; 1 = somewhat or sometimes true; 2 = 
very true or often true. One example of an item measuring inattention is: Often does 
not seem to listen when spoken to directly. The present study used the raw results 
from these assessments. Other characteristics measured by CBCL were not included 
in this study.  
 
 
Procedure 
The psychological testing took about 2 hours including 10-minute break and where 
carried out in the school of the participant. The WM-tests used in the present study 
were included in the psychological testing session. Questionnaires were sent home to 
participants parents.  

 
       Visuospatial WM-test. 
Participants were asked to remember the exact position of a yellow dot in a 4x4 grid 
on a black background. The dots were presented for 1 000 ms, the intra stimulus 
interval (ISI) was 500 ms. The test started with a training trial of two dots. Difficulty 
increased (number of dots) until the participant failed to pass a level. Each level 
consisted of six trails and four correct answers was the minimum for moving to the 
next level. A correct answer equalled one point. If the participant answered correctly 
on the first four trials, they were given six points without having to do the last two 
trails. 

 
       Verbal WM-test. 
Participants were asked to repeat numbers backwards read out loud to them. The test 
started with a training trial with two numbers. Difficulty level increased until the 
participant failed to pass a level. Each level consisted of six trials, and four correct 
answers was the minimum for moving to the next level. A correct answer equalled 
one point. If participants answered correctly on the first four trials, they were given 
six points without having to do the last two trials. 
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        Game categories. 
Parents (together with their children) where asked to answer questions about gaming 
habits in a questionnaire covering aspects such as use of media, exercising, 
instrument practise and level of parental education. The following two questions 
were used in this study: “How much time does the child spend on computer 
games/video games/on-line games per week?” “Which category is played the most: 
Action/Adventure, First person shooter, Puzzle, Racing, Role play, Simulators, 
Sports, Strategy?” Each category had an example (Role play – World of Warcraft, 
Action/Adventure – Battlefield). This study differentiated between action games and 
strategy games and non-gamers. Analysis below was made on two levels: non-
gamers and one game in each category (action and strategy), non-gamers and three 
games in each category. Thus, a small and a big group of the game categories were 
made. In the big group, all game categories were placed within either the action or 
strategy category due to the nature of the game, except for sports and simulators as 
these respective categories contain games with very changing tasks. 
 

 
 

R e s u l t s 
 
In ages 5–16, 265 participants returned the questionnaire covering gaming habits. In 
relation to the question of which category of games they played the most, 32 missing 
answers and furthermore 22 answers which incorrectly filled in more than one 
alternative, were excluded in this study. Table 1 shows the most played game 
category for the remaining 211 participants.  
 
 
Table 1. Distribution over the game categories  
Game category N    (%)  Girls Boys 
Non-gamers 49   (23)  37 12 
Action/Adventure 26   (12)  5 21 
First person shooter 13   (6)  1 12 
Puzzle  27   (13)  21 6 
Racing  10   (5)  0 10 
Role play  33   (16)  13 20 
Simulators 25   (12)  24 1 
Sports  23   (11)  4 19 
Strategy  5     (3)  2 3 
Total  211 (100)  107  104 
 
 
Of the participants in the present study, 77% state that they play some kind of video 
game every week. There were an almost even number of boys and girls. However, 
there was a quite unbalanced distribution over the different game categories. Girls 
dominate the non-gamers category and boys the action games categories. 
 
The central questions were whether gaming experience is related to WM and 
inattention. In order to investigate differences between the game categories the 
present study employed a 3*2 between-subjects ANCOVA with WM or inattention 
as the dependent variable. The first between-subjects-factor was game category and 
had three levels: non-gamers, action games and strategy games. These levels were 
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operationalised by parental assessment and according to the cognitive demands of the 
game category. The second between-subjects-factor was sex: boys and girls. There 
was a significant correlation between age and the visuospatial WM-test (r = 0.711, N 
= 210, p < 0.001, two-tailed) and there was a significant correlation between age and 
the verbal WM-test (r = 0.667, N = 210, p < 0.001, two-tailed). As WM increased 
with age, age was put in as a covariat in the analysis below. 
 

 
Inattention 
As previous studies has shown an association with ADHD (Bioulac, Arfi, & 
Bouvard, 2008; Chan & Raminowitz, 2006) the present study investigated if high 
intensity games were associated with more symptoms of inattentional problems than 
strategy games or non-gamers. In the small group (action/adventure (n=25), role play 
(n=32) and non-gamers (n=49)) there was no significant difference between game 
categories (p = 0.812) and inattention. Sex did not matter as there was no significant 
interaction with sex and game category (p = 0.970). 
 
Nor was there any significant difference between game categories (p = 0.621) and 
inattention in the big group (action/adventure + first person shooter + racing (n=48), 
role play + strategic games + puzzle (n=64) and non-gamers (n=48)). There was no 
significant interaction with sex and game category (p = 0.766). Thus, none of the 
game categories was associated with more inattentional symptoms. 
 
 
Visuospatial WM 
Based on earlier results showing the possibility to train WM (Klingberg et al, 2002; 
Klingberg et al., 2005) the present study hypothesized that games involving higher 
cognitive functions, such as strategy games, could have an enhancing effect on WM. 
Even though previous studies have connected verbal WM with strategy gaming 
(Meijs et al., 2007), no such results have to our knowledge been seen in relation to 
visuospatial WM. As seen in figure 1, strategy-gamers seem to perform better on the 
visuospatial WM-task. However children and adolescents who play puzzle, which 
was categorized as a strategy game, perform low in relation to the other gaming 
categories.  
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Figure 1. Mean visuospatial WM–scores with confidence intervals (95%) for each 
game category. 
 
There was a significant difference between game categories in the small group 
[F(2,107) = 3.704, p = 0.028 (R squared = 0.569)] in visuospatial WM performance. 
Post hoc analysis showed a significant difference between strategy-gamers and non-
gamers (p = 0,009). There was no significant main effect of sex [p = 0.968] and there 
was no significant interaction with sex and game category [F(2,107) = 2,440, p = 
0.092]. Strategy-gamers, who play games like World of Warcraft, perform better on 
the visuospatial WM task. 
 
There was no significant difference between game categories in the big group 
[F(2,162) = 2,507, p = 0.085] in visuospatial WM performance. There was no 
significant main effect of sex [F(1,162) = 0,164, p = 0.686] and there was an almost 
significant interaction with sex and game category [F(1,162) = 2,853, p = 0.061]. 
Thus, the difference between the game categories decline when all games are 
included.  
 
As an association was found between strategy games and performance on the 
visuospatial WM-task, an interaction between time spent gaming and WMC for 
strategy games would point towards a further strength. In order to see if time spent 
gaming was associated with visuospatial WMC a partial correlational analysis was 
employed. There was no significant correlation between the visuospatial WM-test 
and time spent gaming (r = 0.079, N = 253, p = 0.211, two-tailed) when controlling 
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for age. Further more, to see if there were any interactions with time spent gaming 
and game category a 2*3 between-subjects ANCOVA was employed. The first 
between-subjects factor game category had two levels: action games and strategy 
games. The second factor (time spent gaming) had three levels: 0 – 4, 5 – 13 and 14 
– (hours). This divide was done so that an equal number of participants ended up in 
each group. There was no significant interaction with time spent gaming and game 
category (p = 0.753) (small group) (p = 0.538] (big group). More hours spent playing 
strategy-games was not associated with better performance on the visuospatial WM-
task. 
 
 
Verbal WM 
Based on earlier results (Meijs et al., 2007) the present study expected that strategy 
gamers would perform better than non-gamers on the verbal WM-task. As seen in 
figure 2, mean scores for different game categories are similar to mean scores in the 
visuospatial WM-task. 
 

Figure 2. Mean verbal WM–scores with confidence intervals (95%) for each game 
category. 
 
There was a significant difference between game categories in the small group 
[F(2,107) = 6,802, p = 0.002 (R squared = 0,526)] in verbal WM performance. Post 
hoc analysis showed a significant difference between strategy-gamers and non-
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gamers (p = 0,001). There was no significant main effect of sex (p = 0.491) and there 
was no significant interaction with sex and game category (p = 0.304).  
 
There was a significant difference between game categories in the big group 
[F(2,162) = 5,269, p = 0.006 (R squared = 0,483)] in verbal WM performance. Post 
hoc analysis showed a significant difference between strategy-gamers and non-
gamers (p = 0,003). There was no significant main effect of sex (p = 0.519) and there 
was no significant interaction with sex and game category (p = 0.377).  
 
As an association was found between strategy games and performance on the verbal 
WM-task, an interaction between time spent gaming and WMC for strategy games 
would point towards a further strength. In order to see if time spent gaming was 
associated with verbal WMC a partial correlational analysis was employed. There 
was no significant correlation between the verbal WM-test and time spent gaming (r 
= 0.041, N = 253, p = 0.514, two-tailed) when controlling for age. Furthermore, to 
see if there was any interaction with time spent gaming and game category a 2*3 
between-subjects ANCOVA was employed. The first between-subjects factor game 
category had two levels: action games and strategy games. The second factor (time 
spent gaming) had three levels: 0 – 4, 5 – 13 and 14 – (hours). There was no 
significant interaction with time spent gaming and game category (p = 0.899) (one-
game categories) and (p = 0.754) (three-game categories). More hours spent playing 
strategy games was not associated with better performance on the verbal WM-task. 
 
 
 
 

D i s c u s s i o n 
 
The present study investigated if gaming is related to WMC by distinguishing 
between game categories with different cognitive demands (action games and 
strategy games and non-gamers). It was hypothesized that games involving higher 
cognitive functions such as strategy games could have an enhancing effect on WM. 
Furthermore, as gaming has been associated with inattention this study investigated 
if high intensity games such as action games were more associated with more 
symptoms of inattentional problems than strategy games or non-gamers.  
 
The results show that children and adolescents who play strategy games perform 
better in both visuospatial and verbal WM-tasks. However, as more time spent 
playing strategic games did not lead to significantly higher WMC, this study suggests 
that differences could be pre-existing and thus what is seen is a self-selection effect. 
It should be noted, though, that the estimates of amount of time spent playing, was 
very crude, which decreases the ability to detect an interaction. No relation between 
any of the game categories and inattentional symptoms where found. 
 
There are some possible limitations to this study. Time spent gaming was assessed 
rather than measured. Parents, although together with their children, might have had 
a hard time appreciating how much time was spent gaming on an average week. The 
categorization of the games is arbitrary and difficult for many reasons. Games can be 
interpreted differently as to which category they belong. Moreover, some participants 
are likely to play games across the categories. If game categories have different 
effects, playing several categories of games could make results hard to interpret. The 
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measurements for interactions with time spent gaming and game categories could be 
time spent on several game categories. It might be better if participants state what 
games they play and how much time is spent playing that particular game. The 
researcher can then do the categorization. However, similarities to the findings in 
Meijs et al., (2007) indicate that the measurement was reliable.   
 
There was an uneven distribution of boys and girls over the game categories. Girls 
are over represented in the non-gamers and boys are overrepresented in action 
games. Although not significant, interactions between game category and sex 
showed a trend towards differences in visuospatial WMC. Analysis would provide 
more strength to their results by equal representation of sex over game categories.   
 
More than one hour of gaming per day has previously been associated with 
inattentional symptoms (Chan & Raminowitz, 2006). In the present study 
inattentional symptoms were not related to any of the game categories. This indicates 
that a possible relation between inattention and gaming is not explained by the use of 
fast-paced action games. Further more, these results are an indication of a non-
existing relationship between inattention and gaming as none of the game categories 
was associated with more symptoms of inattention than the non-gamers. 
 
The results from the present study can be related to the findings in Meijs et al., 
(2007). There, verbal WM (serial clustering) was significantly better for those who 
played strategy games compared to those who used the computer for information 
exchange activities. A possible interpretation of that finding was suggested to be 
stimulation of the use of passive strategy when playing strategy games. The present 
study cannot rule out such a possibility but as more use of strategy games did not 
result in higher WMC, it is counterintuitive. Further evidence for a pre-existing 
group difference theory was provided by the extensive study by Boot et al., (2008). 
Whereas expert gamers out-performed non-gamers on a number of cognitive tasks, 
experimental studies where an action game, strategic game and a puzzle game was 
played 20 hours, showed very limited indications of possible training effects. This 
could be interpreted as that far more extensive training is needed than 20 hours or 
that differences seen in the expert gamers group was pre-existing. The present study 
shows similar results. 
 
To summarize, the present study’s main purpose was to investigate if there was an 
association between WMC and games containing tasks which are believed to make 
use of higher cognitive functions. As it has previously been shown that WM can be 
trained (Klingberg et al., 2002: Klingberg et al., 2005) strategy gamers was 
compared to non-gamers to see if any differences existed. As such differences 
existed it was further hypothesized that more time spent playing would be associated 
with higher WMC. No such results were seen and given that extensive evidence was 
provided for pre-existing differences of expert gamers and non-gamers (Boot et al., 
2008) it is possible that self-selection, i.e. that individuals with a higher WM 
capacity select strategy games games to a higher extent.    
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