Societies 2013, 3, 383–398; doi:10.3390/soc3040383
OPEN ACCESS

societies
ISSN 2075-4698
www.mdpi.com/journal/societies
Article

Biased Estimation of Violent Video Game Effects on Aggression:
Contributing Factors and Boundary Conditions
Jens Bender 1,*, Tobias Rothmund 1 and Mario Gollwitzer 2
1

2

University of Koblenz-Landau, Fortstraße 7, 76829 Landau, Germany;
E-Mail: rothmund@uni-landau.de
Philipps University Marburg, Gutenbergstraße 18, 35032 Marburg, Germany;
E-Mail: mario.gollwitzer@uni-marburg.de

* Author to whom correspondence should be addressed; E-Mail: bender@uni-landau.de;
Tel.: +49-6341-280-31497.
Received: 16 September 2013; in revised form: 8 October 2013 / Accepted: 18 October 2013 /
Published: 25 October 2013

Abstract: In order to improve the understanding of media violence effects, it is crucial to
extend knowledge about factors that threaten the validity of such effects in empirical
research. Research artifacts can be expected when participants are (a) aware of a scientist’s
hypothesis, (b) motivated to confirm or disconfirm the hypothesis, and (c) capable of
manipulating their responses in line with their motivation. Based on social identity theory (SIT)
and self-categorization theory (SCT), we assumed that identifying with the social group of
video game players would provide a motivation to disconfirm the “violent video games
increase aggression” hypothesis. We further assumed that the use of nontransparent
aggression measures and cover stories would prevent research artifacts. Our results showed
that highly identified (compared to lowly identified) players of video games reported less
aggression on a transparent aggression measure but not on a nontransparent aggression
measure. However, providing participants with a cover story did not prevent hypothesis
awareness nor eliminate hypothesis-disconfirming response patterns. These results provide
empirical support for the ideas that (a) motivational factors may contribute to a biased
estimation of media violence effects, (b) cover stories may not always be effective, and
(c) the use of nontransparent aggression measures can provide a valid methodological
approach for avoiding biases in media effects research.
Keywords: violent video games; aggression; research artifacts; cover story; social identity;
nontransparent measures
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1. Research Artifacts in the Social Sciences
Social scientists who study human behavior are faced with a methodological challenge. Their
research “objects” are thinking and feeling organisms who are “actively trying to understand the
situation they find themselves in, using these explanations partly to help guide their subsequent
behaviors” ([1], p. 861). For example, if participants in a media violence study are asked to complete
an aggression measure after being exposed to a violent movie, they might correctly guess that the
scientists’ hypothesis is that violent movies increase aggression. This might alter their subsequent
behavior in the experiment, thus causing a research artifact (i.e., a systematic bias that threatens the
internal and external validity of the study [1,2]). In other words, the empirical results might not
reflect a genuine psychological response to the experimental stimulus (e.g., the violent movie) but
rather a response to the scientists’ research hypothesis (e.g., the expectation that violent movies
increase aggression).
Although research artifacts have received a considerable amount of attention in various research
areas [1,3–7], only a few attempts have been made to directly examine these effects in the area of
media violence. In the present research, we investigated factors that contribute to research artifacts in
studies on the effects of video game violence on aggression. Beyond identifying these artifacts, we also
investigated the effectiveness of methodological tools that are commonly used to eliminate research
artifacts. Our theoretical assumptions were derived from a framework model that describes the
necessary conditions involved in the emergence of research artifacts [1].
2. Psychological Artifactology: An Overview
The pioneering work of Martin T. Orne [2] promoted the idea that participants in social experiments
engage in hypothesis guessing, which can distort their subsequent behavior in the experiment in ways
that threaten the internal validity of the study. For example, Horowitz and Rothschild [8] conducted an
Asch-type conformity experiment [9] based on the hypothesis that “people make wrong judgments
about the length of an object as a result of conformity.” Participants who were aware of this hypothesis
displayed less conformity than participants who were unaware of what the experiment was about.
Following Orne’s classical work, the study of research artifacts became a growing field in
psychology. After decades of theorizing and empirical research, there is now a huge body of evidence
that supports the existence of research artifacts in the study of human behavior as well as their
potential to limit the validity of studies [1,10,11].
In an extension of Orne’s [2] work, three different factors that account for the emergence of research
artifacts have been identified in recent years. These factors are outlined in a theoretical model that was
developed to explain when and how research artifacts occur in social scientific research [1,12,13].
In order for a research artifact to occur, participants need to be (a) aware of the scientists’ hypothesis,
(b) motivated to confirm or disconfirm the hypothesis, and (c) capable of faking their responses in the
experiment accordingly [1]. Theoretically, these three factors operate serially, with each posing a
necessary but not sufficient condition for the emergence of a research artifact.
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2.1. Hypothesis Awareness
The first precondition for research artifacts to occur in social experiments is participants’ awareness
of the hypothesis [1]. Participants might become aware of the hypothesis if the experiment contains
cues that suggest a certain hypothesis and, thus, invite a certain kind of response from participants.
These so-called demand characteristics [14] can be communicated unknowingly through the
experimental procedure or the experimenter him- or herself [2]. For example, the hypothesis of a
simple and straightforward experimental procedure is easy to discern (e.g., measuring attitudes toward
smoking after being confronted with an anti-smoking campaign).
2.2. Motivation
Hypothesis awareness is not sufficient for producing a research artifact in an experimental situation.
In order for participants to alter their behavior to either confirm or disconfirm a scientist’s hypothesis,
they need to be motivated to do so [1]. Weber and Cook [7] outlined different types of motivation that
can lead participants to artificially confirm or disconfirm a given hypothesis. A motivation to confirm
a hypothesis may result, for example, if participants expect to receive a favorable evaluation by the
experimenter for their hypothesis-confirming behavior [15,16]. A motivation to disconfirm a
hypothesis may result, for example, if participants show reactance to the experimenter’s expectations
to comply with the hypothesis [17,18].
2.3. Capability
Even if participants are aware of the hypothesis and motivated to confirm or disconfirm the
hypothesis, a research artifact can occur only if participants are capable of altering their response
pattern in line with their motivation [1]. The capability of participants to strategically alter their
response pattern in an empirical study varies depending on the kind of measure that is used. For
example, in experiments in which self-report measures are used, participants can easily fake their
responses [19,20]. On the other hand, in experiments in which physiological measures are used,
participants are less able to alter their responses [21].
Strohmetz’s [1] theoretical framework provides researchers not only with guidelines for identifying
research artifacts but also with possible approaches for attenuating and even eliminating research
artifacts. The present research applied this theoretical framework to media violence research and more
specifically to research on the effects of violent video games on aggression. The goal of the present
research was (a) to investigate factors that contribute to the emergence of research artifacts in studies
on violent video game effects on aggression and (b) to identify methodological approaches that may be
able to eliminate the occurrence of research artifacts in this field of research.
3. Research Artifacts in Violent Video Game Research
Research artifacts can occur in almost all areas of psychological research [7]. However, strong
arguments can be made for the idea that research on violent video games is especially susceptible to
research artifacts. In the following, we will outline these arguments and discuss methodological
approaches that have been used to eliminate research artifacts in this area of research. In line with
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Strohmetz’s [1] theoretical model, we distinguish between participants’ (a) awareness of the scientist’s
hypothesis, (b) motivation to confirm or disconfirm the scientist’s hypothesis, and (c) capability of
faking outcome measures in studies on violent video games.
3.1. Hypothesis Awareness and Cover Stories
Cover stories are commonly used in violent video game research in order to prevent participants
from being aware of the research hypothesis (e.g., [22–24]). For example, in a classical experiment by
Anderson and Dill [22], participants were told that the study tested the hypothesis that video game play
promotes the learning of motor skills and performance on cognitive tasks. However, there are different
reasons to question the effectiveness of cover stories in violent video game experiments. In general,
research has shown mixed results, with some studies providing evidence for the effectiveness of cover
stories (e.g., [8,25]) and other studies providing evidence to the contrary (e.g., [26,27]). Therefore,
cover stories should not be considered a guarantee that participants will be unaware of the research
hypothesis [2] because their effectiveness may depend on the specific context. In the context of violent
video game research, there are two reasons in particular to question the effectiveness of cover stories.
First, whether or not violent video games increase aggression is a frequently debated issue in society
and the mass media, especially in the aftermath of school shootings [28]. Therefore, it can be argued
that many people are generally aware of the hypothesis that violent video games lead to aggression,
thus increasing their awareness that such a hypothesis would exist in an experiment involving violent
video games. Second, the experimental procedures used in violent video game experiments tend to
provide strong cues that indicate such a hypothesis. A prototypical experiment requires participants to
fill out an aggression measure immediately after being exposed to a violent (vs. nonviolent) video game.
It can be argued that in such a straightforward experimental procedure, the hypothesis would be easy to
discern despite the existence of a cover story.
Taken together, these arguments can be applied to question the effectiveness of cover stories in
violent video game research and to call for empirical research on the matter. The present research
systematically investigates the influence of a cover story in violent video game research by
experimentally manipulating the presence vs. absence of a cover story.
3.2. Motivation and Social Identity
Participants’ motivation to either confirm or disconfirm the research hypothesis may stem from
different sources. In the present research, we focused on factors that provide participants who play
video games on a regular basis with the motivation to disconfirm the hypothesis. We argue that
the emergence of this motivation can be explained on the basis of social identity theory [29] and
self-categorization theory [30].
Video games have become increasingly popular in recent years [31,32]. Video game players gather
in various online communities (e.g., [33]) and participate in real-life events (e.g., trade fairs such as the
E3 or Gamescom). As a reaction to the public debate, players of violent video games have even begun
to demonstrate against stigmatization (e.g., [34]). Thus, there is reason to assume that video game
players constitute a social group and that the level of identification with this group can vary across
individuals [35]. Being highly identified with a social group affects how people act in situations that
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are relevant to their group [30]. Accepting the “violent video games increase aggression” hypothesis
would imply that players of video games are more likely to be socially deviant. This poses a threat to
the social identity of highly identified video game players [36]. As a reaction to such a social identity
threat, highly identified group members may engage in defensive responding, such as rationalizing the
criticism to their group [37] or devaluing and attacking the source of the threat [38]. In the case of the
“violent video games increase aggression” hypothesis, one form of defensive responding might consist
in providing arguments against this particular hypothesis. Thus, highly identified video game players
who take part in an experiment on violent video games might be motivated to manipulate their
responses in order to provide evidence against the “violent games increase aggression” hypothesis.
3.3. Capability and the Transparency of Measures
People not only have to be motivated to disconfirm the hypothesis, they also have to be able to
manipulate their responses on the relevant outcome measure. One way to reduce this ability would be
to use nontransparent measures. Nontransparent measures are specifically designed to prevent people
from discerning the measurement intention and thus from being able to fake responses on the measure.
A whole line of research has been dedicated to the development of nontransparent measures such as
physiological measures [21], projective tests [39], and reaction-time-based measures (e.g., [40,41]).
Violent video game research has made use of nontransparent measures such as physiological
measures (e.g., [42]), the implicit association test (e.g., [43]), the reading reaction time task (e.g., [22]),
the lexical decision task (e.g., [44]), and the word completion task (e.g., [45]). However, several measures
in violent video game research are transparent, such as self-report measures for normative aggressive
beliefs (e.g., [46]), aggressive attitudes (e.g., [47]), state hostility (e.g., [22]), state anger (e.g., [48]),
and revenge motivation (e.g., [49]). The present research contributes to the literature by systematically
comparing responses on a transparent and a nontransparent aggression measure.
4. The Present Research
Despite plausible theoretical arguments for the existence of research artifacts in media violence
research, no effort has yet been made to systematically investigate the existence of research artifacts in
studies addressing media violence effects. In the present research, we investigated the hypothesis that
the effects of video game violence on aggression are systematically biased due to research artifacts.
Furthermore, we investigated whether the frequent use of cover stories and nontransparent measures in
research on violent video game effects can add to the prevention of research artifacts. Specifically, we
made three assumptions. First, we assumed that a strong identification with the social group of video
game players would provide a motivation to disconfirm the “violent video games increase aggression”
hypothesis. Second and in line with the common practice in violent video game research, we assumed
that cover stories would prevent research artifacts because they prevent hypothesis awareness. Third,
we assumed that nontransparent measures would prevent research artifacts because they eliminate the
capability to fake responses on the relevant outcome variables. These three assumptions led to our
central hypothesis.
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Hypothesis: If participants in a study on violent video game effects are aware of the research
hypothesis (compared to a condition with a cover story), highly identified (compared to lowly
identified) players of video games will report less aggression on transparent measures but not on
nontransparent measures.
In order to test this hypothesis, we conducted an experiment in which participants played a violent
video game and completed subsequent aggression measures. Furthermore, we (a) manipulated whether
participants received a cover story or not, (b) measured participants’ identification with the group of
video game players, and (c) used both a transparent and a nontransparent measure of aggression.
5. Method
Following the guidelines of ethical conduct in research [50], we will report all experimental
conditions, all eliminated observations, all dependent variables collected in the study, and all
eliminated items on the dependent variables.
5.1. Design and Participants
We conducted a laboratory experiment using a 2 (aggression measure: transparent vs. nontransparent) ×
2 (cover story: yes vs. no) factorial design with repeated measures on the first factor. Identification
with the group of video game players was assessed and treated as a continuous moderator variable (see
below). A total of N = 100 male [51] students of a German university enrolled in various programs
were recruited for a study on the evaluation of different media formats. Most participants studied
mechanical engineering (32.0%) education (17.0%), civil engineering (9%), and physics (8.0%).
Participants were randomly assigned to either the cover story condition (n = 49) or the condition
without a cover story (n = 51). Nine participants had to be dropped from the sample due to missing
values on the identification (n = 7) or the nontransparent aggression measure (n = 2). The final sample
consisted of N = 91 participants [52–54] with ages ranging from 18 to 28 years (M = 21.57, SD = 1.86).
5.2. Identification with Video Game Players
Identification with video game players was measured 1 week prior to the laboratory experiment.
The identification measure consisted of two items (Cronbach’s α = 0.77; “Being a video game player is
an important reflection of who I am” and “In general, being a video game player is an important part of
my self-image”) with a 7-point response scale ranging from 0 (strongly disagree) to 6 (strongly agree).
Both items were adapted from Luhtanen and Crocker [55] and translated into German. Importantly,
identification with video game players did not differ between the experimental conditions (i.e., cover
story vs. no cover story), t(89) = 0.15, p = 0.88, d = 0.04.
5.3. Cover Story Manipulation
Upon arriving at the laboratory, participants were informed about the alleged research topic of the
study: In the cover story condition, participants were told that the study was about the effects of video
games on general processing speed. In order to make the research topic more salient, participants read
a newspaper article about the alleged positive effects of video games on general processing speed.
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In the no cover story condition, participants were fully informed that the study was about the effects of
violent video games on aggression; participants also read a newspaper article about aggression-enhancing
effects of violent video games.
5.4. Transparent and Nontransparent Measure of Aggression
Following the cover story manipulation, participants played a violent video game [56] for 15 min.
The video game “Call of Duty” is a first-person shooter game set in World War II. Participants’ task
was to control an infantry soldier of the “Allied Forces” whose goal is to defeat the troops of the “Axis
Powers.” Participants were provided with a laptop, computer mouse, and headphones. In the next part
of the experiment, aggressive cognitions were measured using both a nontransparent and a transparent
measure with two versions of a word completion task [45]. The word completion task is a well-established
and frequently used instrument for measuring aggressive cognitions in violent video game research [49].
Participants are presented with word fragments, and their task is to fill in the missing letters in order to
form a word. Each word fragment can be completed to form either an aggressive or a neutral word
(example from English version: “e x p l _ _ e” can be completed as explode or explore). An indicator
of the availability of aggressive cognitions is obtained by dividing the number of aggressive word
completions by the number of total word completions. Therefore, scores can vary between 0 and 1,
with higher values indicating stronger availability of aggressive cognitions.
In the “nontransparent” version of the word completion task, participants were led to believe that
the task was a measure of general processing speed. In order to increase credibility, the experimenter
instructed participants to complete as many word fragments in 5 min as possible. The task also
contained 25 additional word fragments that could only be completed to form neutral words (i.e., filler
items) to further conceal the aggression-related measurement intention. An item analysis was
conducted for the 25 word fragments that could be completed to form an aggressive word, not
including the filler items. Following test-construction recommendations [57], only items with an item
difficulty index between 5 and 95 and a corrected item-total correlation of rit > 0.35 were used to
calculate a score for the nontransparent aggression measure. After the exclusion of 12 items that failed
to meet these criteria, the nontransparent aggression measure consisted of 13 items that were used in
all subsequent analyses.
In the “transparent” version, participants were (a) not informed about the task’s measurement
intention, (b) allowed as much time as they wanted to complete the task, and (c) given two response
options (one aggressive, one non-aggressive) for each word fragment and asked to mark the alternative
that came to their mind first when reading the word fragment. Explicitly presenting two response
options made the aggression-related measurement intention more obvious. Again, an item analysis was
conducted for the 25 word fragments that could be completed to form an aggressive word, excluding
the filler items. After we eliminated 11 items that failed to meet the aforementioned criteria, the
transparent aggression measure consisted of 14 items that were used in all subsequent analyses.
The nontransparent measure was always administered prior to the transparent measure because
completing the transparent aggression measure could have revealed the measurement intentions of
both instruments.
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5.5. Post-Experimental Questionnaire
Finally, participants completed a post-experimental questionnaire that contained manipulation
checks for the cover story manipulation and the transparency of the two aggression measures. As a
manipulation check for the cover story, we assessed hypothesis awareness with two items (“I believe
the study was about the effect of video games on processing speed”; “I believe the study was about the
effect of video games on aggression.”) on 6-point response scales ranging from 0 (totally disagree) to
5 (totally agree). The transparency of the measurement intention of both the transparent and the
nontransparent aggression measure was assessed by one item respectively (“In your opinion, what did
the first word completion task intend to measure?”; “In your opinion, what did the second word
completion task intend to measure?”). Open-ended questions were coded as 1 (aware of measurement
intention) if participants named at least one aggression-related word in their answers (e.g., violence,
aggression, war) and 0 (unaware of measurement intention) if participants named no aggression-related
words in their answers.
6. Results
6.1. Descriptive Statistics
Descriptive statistics for the variables of interest are displayed in Table 1.
Table 1. Descriptive Statistics and Correlations among Variables.
Variables

M

SD

Scale

1. Aggressive cognitions (nontransparent measure)
2. Aggressive cognitions (transparent measure)
3. Identification with video game players

0.35
0.50
0.48

0.17
0.16
0.78

0–1
0–1
0–6

Correlations
1
2
3
0.05 0.11
−0.25*
-

* p < 0.05.

6.2. Manipulation Checks
6.2.1. Cover Story
In order to test whether the cover story prevented hypothesis awareness, a 2 (cover story: yes vs. no) ×
2 (suspected research hypothesis: aggression vs. processing speed) ANOVA with repeated measures on
the second factor was computed. Results revealed a significant main effect of suspected research
hypothesis, F(1, 89) = 78.63, p < 0.001, η2partial = 0.47, indicating that in general, participants believed
more strongly that the study was about video game effects on aggression (M = 4.08,
SD = 1.18) than about video game effects on processing speed (M = 2.02, SD = 1.52). The main effect
of cover story condition was not significant, F(1, 89) = 0.02, p = .88, η2partial = 0.00. Even more
importantly, there was no interaction between cover story condition and suspected research hypothesis,
F(1, 89) = 1.65, p = 0.20, η2partial = 0.02. Follow-up analyses revealed that participants in the cover
story condition (M = 3.90, SD = 1.17) believed that the study was about aggression just as much as
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participants in the condition without a cover story (M = 4.22, SD = 1.18), t(89) = −1.30, p = 0.20,
d = 0.27. In conclusion, the provision of a cover story did not prevent hypothesis awareness.
6.2.2. Transparency of the Aggression Measure
As a manipulation check for the transparency of the aggression measures, we compared
participants’ awareness of the measurement intention between the transparent and nontransparent
measures. As expected, more participants identified the transparent measure (33.0%) as a measure of
aggression compared with the nontransparent measure (19.8%), χ2(1, N = 91) = 4.65, p = 0.03,
φ = 0.30 [58].
6.3. Hypothesis Test
We expected that if participants were aware of the research hypothesis (compared to a condition
with a cover story), highly identified (compared to lowly identified) players of video games would
report less aggression on transparent but not on nontransparent aggression measures.
A moderated regression analysis was computed to test the hypothesis [59]. The difference score
between the two aggression measures (transparent aggression measure minus nontransparent
aggression measure; note that the scale range is equal on both measures) served as the dependent
variable. Using a difference score as the dependent variable is equivalent to testing the hypothesis
using a mixed-model ANOVA in which the transparent vs. nontransparent aggression measure would
have been treated as a within-subjects factor. Positive values on the difference-score variable would
indicate that participants reported more aggressive cognitions on the transparent compared to the
nontransparent aggression measure. In a first step, identification with video game players was entered
into the regression model. This main effect explained 6.7% of the variance in the difference-score variable.
As expected, people with higher levels of identification with the group of video game players reported
fewer aggressive cognitions on the transparent compared to the nontransparent measure,
B = −0.06, SE(B) = 0.02, p = 0.02. Separate regression analyses for the transparent and nontransparent
measure revealed that identification with video game players was negatively related to aggressive
cognitions on the transparent measure, B = −0.04, SE(B) = 0.02, p = 0.02, but unrelated to aggressive
cognitions on the nontransparent measure, B = 0.02, SE(B) = 0.02, p = 0.30.
In a second step, we entered the cover story condition (dummy coded: 0 = no cover story, 1 = cover
story) and the Identification x Cover Story interaction into the regression model, explaining another
3.3% of the variance in the difference between the transparent and nontransparent aggression measure.
Identification with video game players was standardized before the interaction term was calculated [60].
There was no main effect of cover story on the difference score variable, B = 0.07, SE(B) = 0.05,
p = 0.15. More importantly and in contrast to our expectations, the interaction between identification
and cover story on the difference-score variable was not significant, B = −0.05, SE(B) = 0.05, p = 0.30,
indicating that the effect of identification on the difference between the transparent vs. the
nontransparent measure did not differ between the cover story condition and the condition without a
cover story. Notably, the statistical power of finding a medium-sized effect (f2 = 0.15) with a given
alpha of α = 0.05 in the respective sample (N = 91) was 0.95.
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7. Discussion
7.1. Summary of Findings and Theoretical Implications
The present study tested the hypothesis that if participants in a study on violent video game effects
on aggression were aware of the research hypothesis (compared to a condition with a cover story),
highly identified (compared to lowly identified) players of video games would report less aggression
on a transparent measure but not on a nontransparent measure. The hypothesis combined three
assumptions. First, a strong identification with the social group of video game players provides a
motivation to disconfirm the “violent video games increase aggression” hypothesis. Second,
nontransparent aggression measures leave participants blind to the measurement intention, thereby
preventing them from faking responses in line with that motivation. Third, the use of a cover story
prevents hypothesis awareness, thereby preventing research artifacts. We found support for the first
and second assumptions, but not for the third assumption. The more participants identified with the
group of video game players, the less aggressive cognitions they reported on the transparent (but not
on the nontransparent) measure. This finding resonates with other research showing that social
identification with the group of video game players provides a motivation to disconfirm the violent
video games hypothesis [35].
It is important to bear in mind that identification with video game players is not the only
motivational factor involved in violent video game research. Other motivational factors such as
reactance [17] may also contribute to research artifacts. Some of these factors may even contribute to
an overestimation of violent video game effects; for example, a participant’s personal belief that
violent video games increase aggression. In the present study, we focused on one motivational factor
and confirmed its systematic influence on the outcome measure. The results highlight the importance
of carefully considering all relevant motivational factors that might contribute to research artifacts
when conducting media violence studies.
In addition to identifying motivational sources for artifacts, it is important to use methodological
approaches to control artifacts. The present study tested the effectiveness of cover stories and
nontransparent measures for preventing research artifacts. We found an effect of identification with
video game players on aggressive cognitions only for the transparent but not for the nontransparent
aggression measure. An important implication of this finding is that the use of nontransparent outcome
measures can eliminate the systematic effects of motivational factors. Nontransparent measures leave
participants blind to the measurement intention, thereby reducing the capability to fake responses on
the measure. Therefore, the use of nontransparent measures can be a valid methodological approach
that can be applied to eliminate research artifacts.
As a second methodological approach, we tested the effectiveness of cover stories in research on
violent video games. Contrary to our expectations, results showed that the cover story we used did not
prevent hypothesis awareness nor did it eliminate the systematic effect of identification on the difference
between the transparent and nontransparent aggression measure. As indicated by the post-experimental
questionnaire, leading participants to believe that the study was about video game effects on general
processing speed was not sufficient for decreasing hypothesis awareness. However, post-experimental
inquiry may not be a valid method for assessing hypothesis awareness [3,25,61]. Specifically,
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participants may have reported hypothesis awareness after the experiment without actually being
aware of the hypothesis during the experiment. However, the effect of identification with video game
players on the difference score variable did not differ between the condition with and without a cover
story. An important implication of this finding is that cover stories may not be as effective at
preventing research artifacts as it is commonly assumed. Violent video game research has made
frequent use of cover stories to prevent research artifacts (e.g., [22–24]). However, the present study is
the first to systematically test the effectiveness of a cover story in an experiment on violent video game
effects on aggression.
We would be going too far if we questioned cover stories on a more general level simply based on
the ineffectiveness of the specific cover story that we used in our study. However, we invested great
effort into leading participants in this condition to believe that the study was about video game effects
on general processing speed by (a) explicitly indicating that this was the research topic, (b) asking
participants to read an article about the effects of video games on general processing speed,
(c) presenting the nontransparent word completion task as a measure of processing speed, and
(d) instructing participants to respond as quickly as possible in order to improve credibility. At the very
least, the present findings call for more caution in the use of cover stories and more methodological
research on their effectiveness.
7.2. Limitations and Future Research
Future research can improve the understanding of research artifacts in violent video game research
by addressing four limitations of the present study. First, the negative effect of identification on the
transparent aggression measure can be interpreted in two ways. In line with our theoretical
assumptions, the effect might be driven by highly identified video game players that provide
hypothesis-disconfirming responses. However, the empirical results are also in line with the alternative
explanation that lowly identified video game players provide hypothesis-confirming responses. While
the first explanation implies an underestimation of violent video game effects, the second would imply
an overestimation. Future research should include a condition with a non-violent video game as a
reference point.
Second, we found generally low levels of identification with video game players in our sample
(M = 0.48 on a scale from 0 to 6). Possibly, the effect of identification with video game players was
attenuated due to the low mean and variance. Future research should include samples with a higher
mean and variance of the identification scores, particularly non-student samples.
Third, we found a low correlation (r = 0.05) between the transparent and the nontransparent
aggression measure. Possibly, the nontransparent measure reflects implicit processes, while the
transparent measure reflects explicit processes [62]. Previous research has shown that the relationship
between implicit and explicit measures tends to be very low [63]. Supporting the validity of the word
completion task is its frequent and successful use as a measure of aggressive cognitions in violent
video game research [49,64]. It would be interesting to investigate the low transparent-nontransparent
consistency in future research. Notably, different word fragments were used for the transparent and
nontransparent word completion task to avoid memory and consistency effects. Importantly, the two
versions are not parallel tests. The transparent version presented participants with two alternatives (one
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aggressive, one non-aggressive), whereas the nontransparent version usually allowed more alternatives
for word completions (example form the English version: s _ _ y can be completed as slay, sony, stay,
sway, or sexy). Therefore, items of the transparent version can be expected to have a lower difficulty
index than items of the nontransparent version. The difference in item difficulties also accounts (at
least partially) for the higher aggression mean of the transparent (M = 0.50) compared to the
nontransparent measure (M = 0.35).
Forth, we cannot fully rule out alternative explanations for our assumption that group identification
was the motivational source of the emergence of a research artifact. For example, highly identified
players of video games might generally be more uncooperative [7,65] or prone to psychological
reactance [17,66,67]. The present study provides evidence for biased response patterns among some
participants. However, it would be interesting to disentangle the alternative explanations for the core
motivation behind this effect by statistically controlling for possible confounds or experimentally
manipulating group identification (e.g., [68]) in future research.
8. Conclusions
We agree with Hyman’s notion that “all scientific inquiry is subject to error, and it is far better to be
aware of this, to study the sources in an attempt to reduce it, and to estimate the magnitude of such
errors in our findings, than to be ignorant of the errors concealed in the data” ([69], p. 4). In line with
this reasoning, the present study was the first to systematically investigate and demonstrate research
artifacts in media violence research. Three important insights can be gained from the present findings.
First, we found evidence indicating that motivational factors have a systematic effect on relevant
outcome measures in media violence studies, thus contributing to a biased estimation of media
violence effects. Second, our findings suggest that cover stories may not always be effective in
preventing research artifacts and that more methodological research on the effectiveness of cover
stories is needed. Third, we found evidence indicating that nontransparent outcome measures can be a
valid methodological approach for preventing research artifacts. This stresses the importance of
(a) conducting media violence studies that carefully consider the relevant motivational factors and
control them by (b) preventing hypothesis awareness (e.g., through a well-designed cover story),
and/or (c) eliminating the capability to fake responses on relevant outcome measures (e.g., through the
use of nontransparent measures).
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