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Commentary

In a recent report, Unsworth and his colleagues (2015) 
suggested that no relation exists between playing video 
games and cognitive skills. In this Commentary, we 
briefly summarize the substantial issues with their study—
in particular, with the statistical approach and overall 
research methodology—that together cast serious doubt 
on their conclusions.

Interpreting Multiple Independent 
Linear Correlations Is Problematic

Unsworth et al. examined the relation between playing 
video games of various genres and cognitive abilities by 
performing more than 150 simple correlations. Specifi-
cally, each individual analysis modeled participants’ 
scores on a given cognitive task as a simple linear func-
tion of the time the participants spent playing games of a 
single genre over the previous year, without controlling 
for the participants’ experience with other genres or 
experience prior to the previous year. Although perform-
ing more than 150 independent simple correlations lacks 
statistical rigor in its own right, the approach is particu-
larly problematic in the case of this specific data set for at 
least three key reasons (for a simulation illustrating the 
problems, see Simulation Study in the Supplemental 
Material available online).

First, under such an approach, a positive relation 
between experience with a given genre (e.g., real-time 
strategy games) and performance on a cognitive task will 
necessarily act as evidence against the relation between 
experience with any other genre (e.g., first-person 
shooter games) and performance on the same task. As an 

analogy, consider the effect of playing different types of 
sports on aerobic health. There are many different sports, 
such as basketball, soccer, running, and swimming, that 
would each be expected to be positively related to aero-
bic health. However, under the analysis approach used 
by Unsworth et al., high aerobic health in avid basketball 
players, soccer players, and runners would actually serve 
as evidence against there being a positive relation 
between swimming and aerobic health. This is because 
the relation between the amount of experience with each 
single activity and the outcome would be considered 
without controlling for the other types of experience. 
Thus, when hours of swimming per week are plotted 
against aerobic health, the avid basketball players, soccer 
players, and runners would all be coded as having zero 
hours of swimming. This, in turn, would greatly reduce 
the ability to observe any positive effect of swimming on 
aerobic health.

Rather than pitting multiple sports that all involve aer-
obic activity against one another, Unsworth et al. pitted 
multiple video-game genres that all involve common 
mechanics against one another. For example, first-person 
shooter, action, and role-playing games involve common 
action and shooting mechanics (whether first-person or 
third-person).

A second issue with Unsworth et al.’s use of multiple 
independent linear correlations is that they did not take 
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into account gaming experience before the previous year. 
Returning to the sports analogy, we note that such an 
approach assumes that an individual who avidly played 
both basketball and soccer during high school but then 
did not play at all during his or her first year in college 
should be in all respects identical to an individual who 
was sedentary (i.e., zero hours of aerobic activity) his or 
her entire life. Such an assumption is particularly trou-
bling in the case of gaming, as there are data showing 
that the effects of just a few hours of action-video-game 
play can last for months to years (Feng, Spence, & Pratt, 
2007; Li, Polat, & Bavelier, 2007).

A third issue is that these analyses assumed a linear 
relation between the hours of game play per week and 
cognitive outcomes. However, the relation between 
practice-induced skill improvement and experience or 
time is well known to be highly nonlinear (Dosher & Lu, 
2007; Heathcote, Brown, & Mewhort, 2000; Newell & 
Rosenbloom, 1981). This assumption of a linear form is 
equivalent to assuming that the difference in aerobic 
health between completely sedentary individuals and 
individuals who engage in aerobic activity 5 hr a week 
should be exactly the same as the difference in aerobic 
health between individuals who engage in aerobic activ-
ity 15 hr a week and those who engage in such activity 
20 hr a week. The relatively vast literature on learning 
provides no support for the assumption of a linear rela-
tion between practice and outcomes.

The Video-Game-Experience 
Questionnaires Were Not Designed to 
Provide Detailed Weekly Estimates of 
Game Play

Although the issues we have outlined in the previous sec-
tion could potentially be resolved via more appropriate 
statistical techniques, the data that Unsworth et al. used, 
unfortunately, came from questionnaires that were not 
designed to support any such analyses. First, it is worth 
noting that the questionnaire used in Experiment 2 was 
of Unsworth et al.’s own design, rather than a question-
naire that had been used previously in the literature. The 
data gathered using this questionnaire resulted in more 
than 45% of the population being classified as non-video-
game players; this value is at least 3 times larger than 
what has been found with any other questionnaire used 
in the literature (including the questionnaire that was 
developed by Green and Bavelier’s research group and 
that Unsworth et al. used in Experiment 1; we provide 
this questionnaire in our Supplemental Material—see 
Video-Game-Expertise Classification Scheme). Such a 
discrepancy already casts serious doubt about the validity 
of Experiment 2.

However, even the more standard questionnaire used in 
Experiment 1 was not designed to support the analyses 
conducted by Unsworth et al. Indeed, across domains (e.g., 
alcohol use) that utilize questionnaires with a similar for-
mat, it is accepted that although such quantity-frequency 
(QF) measures can dependably categorize extremes of 
behavior, their reliability is often too poor to measure finer 
gradations of behavior (Room, 1990; Shakeshaft, Bowman, 
& Sanson-Fisher, 1999). Thus, it is not surprising that 
Unsworth et al. replicated the advantage in attentional skills 
that has been consistently seen in the literature comparing 
avid players of first- and third-person shooter games with 
nongamers (i.e., when using an extreme-groups analysis, as 
described in Video-Game-Expertise Classification Scheme 
in the Supplemental Material), but failed to detect subtler 
relations.

The general unsuitability of using this type of measure 
in continuous analyses is only magnified by the fact that 
increasing the number of subdivisions of behavior in QF 
measures results in even more unreliable estimates. In par-
ticular, it leads to large overestimations of behavior (Sobell 
& Sobell, 2003), an effect that we recently quantified in the 
case of video-game-usage measures as well. As part of a 
large survey administered in an introductory-psychology 
course, we included a questionnaire similar to the one 
used by Unsworth et al. in their Experiment 1. A total of 
824 students filled out this questionnaire, which included 
questions about their experience playing games of various 
genres. On a separate occasion, the same students were 
asked to report the total number of hours they spent each 
week playing video games (i.e., all genres lumped 
together). As shown in Figure 1a, the sum of the number 
of hours reported in the genre-by-genre questionnaire 
exceeded (and in some cases greatly exceeded, given the 
right skew of the distribution) the number of hours 
reported in the total-hours questionnaire. More critically, 
this discrepancy increased as a function of the number of 
distinct genres individuals reported engaging with. That is, 
individuals who reported playing games of only one genre 
gave more consistent estimates than those who reported 
playing games of multiple genres. For instance, individuals 
who played games of more than four distinct genres 
reported playing between 10 and 25 more hours a week 
when asked to estimate their video-game play genre by 
genre than when asked about their overall weekly game 
play. Note that individuals who played games of four or 
more distinct genres made up a significant portion of the 
total population (Fig. 1b), which means that the issue of 
unreliability of the hourly estimates for the genres cannot 
be mitigated simply by using larger sample sizes (i.e., the 
bias is not constant). Thus, even if Unsworth et al. were to 
utilize a more sophisticated form of analysis, the question-
naire data simply would not provide the reliability neces-
sary to detect the relations they sought to model.
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Conclusions

Although the statistical and methodological shortcomings 
of Unsworth et al.’s study cast significant doubt on the 
authors’ conclusions, there remain some positive aspects 
to the study as well. For example, there is obvious virtue 
in moving toward larger sample sizes (e.g., greater reli-
ability) and larger task batteries (e.g., ability to perform 

latent-variable analyses), as Unsworth et al. did. How-
ever, in order to truly address the questions of greatest 
interest to the field, these steps must be taken in tandem 
with other changes, such as utilizing methods that more 
accurately measure experience (e.g., daily diaries or 
external monitoring) and developing better methods to 
describe and classify games (as separating games that 
have common mechanics but nominally belong to differ-
ent genres will not be productive).
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Fig. 1.  Reliability of the video-game-experience questionnaires. The 
box-and-whiskers plot in (a) shows the discrepancy between the sum 
of the number of hours of video-game play respondents reported in 
the genre-by-genre questionnaire and the number of hours of play 
they reported in the total-hours questionnaire (genre-by-genre estimate 
minus total-hours estimate) as a function of the number of distinct 
genres they reported engaging with. The lower and upper edges of the 
boxes represent the first and third quartiles, respectively. The lines in 
the center of the boxes represent the medians, and the gray diamonds 
represent the arithmetic means. The upper and lower ends of the whis-
kers represent the values 1.5 × the interquartile range above and below 
the third and first quartile, respectively, and the circles represent outli-
ers. The graph in (b) shows the distribution of respondents according 
to the number of genres of video games they reported playing.
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