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Abstract
The effects of video games have attracted the attention of many researchers in psychology,
especially when one suggests aggressive behavior related to violent games. Games with prosocial content have attracted less attention, but research in the field reveals that pro-social
games increase positive cognitions and that violent games increase the incidence of aggressive
cognitions. The objective of the current study was to verify the effect of violent and prosocial games on the cognitions of the players within two days of experiments. To this end, 30
undergraduate students played one type of game each day for 20 minutes and responded to a
word-free association task to categorize their cognitions into either positive or negative. The
main findings showed that violent games increased the occurrence of negative cognitions,
but the pro-social games did not increase the pro-social cognitions. Finally, these findings are
discussed based on previous research on the effect of violent and pro-social video game play.
Keywords: video games, aggression, cognition

Resumo
Os efeitos dos videogames atraíram a atenção de muitos pesquisadores em psicologia,
especialmente quando se sugere comportamentos agressivos relacionados a jogos violentos. Os
jogos com conteúdo pró-sociais despertaram menos atenção, mas as pesquisas na área revelam
que os jogos pró-sociais aumentam as cognições positivas e que os jogos violentos aumentam
a incidência de cognições agressivas. O objetivo do atual estudo foi verificar o efeito de jogos
violentos e pró-sociais sobre as cognições dos jogadores dentro de dois dias de experimentos.
Para este fim, 30 participantes estudantes de graduação jogaram durante 20 minutos um tipo
de jogo em cada dia de experimento e responderam a uma tarefa de associação livre de palavras
para categorizar suas cognições em positivas ou negativas. Os principais achados mostraram
que os jogos violentos aumentaram a ocorrência de cognições negativas, mas os jogos prósociais não aumentaram as cognições pró-sociais. Por fim, essas descobertas são discutidas com
base em pesquisas anteriores sobre o efeito de jogos de videogames violentos e pró-sociais.
Palavras-chave: jogos de vídeo, agressão, cognição

Resumen
Los efectos de los videojuegos atrajeron la atención de muchos investigadores en psicología,
especialmente cuando se sugiere comportamientos agresivos relacionados con juegos violentos.
Los juegos con contenido pro-social despertaron menos atención, pero las investigaciones en
el área revelan que los juegos pro-sociales aumentan las cogniciones positivas y que los juegos
violentos aumentan la incidencia de cogniciones agresivas. El objetivo del actual estudio fue
verificar el efecto de juegos violentos y pro-sociales sobre las cogniciones de los jugadores
dentro de dos días de experimentos. Para este fin, 30 participantes estudiantes de graduación
jugó durante 20 minutos un tipo de juego en cada día de experimento y respondieron a una
tarea de asociación libre de palabras para categorizar sus cogniciones en positivas o negativas.
Los principales hallazgos mostraron que los juegos violentos aumentaron la ocurrencia de
cogniciones negativas, pero los juegos pro-sociales no aumentaron las cogniciones prosociales. Por último, estos descubrimientos se discuten sobre la base de investigaciones
anteriores sobre el efecto de juegos de videojuegos violentos y pro-sociales.
Palabras clave: videojuegos, agresión, cognición
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Introduction
The popularity of video games brought with it the interest in knowing the effects
that this type of media can cause in the life of the players, mainly considering that
most players prefer violent games (Funk, 2008; Pimentel, Mendes, Lobo, Barbosa,
& Mariano, 2017). This has led to much research in recent years showing results
of positive and negative effects of videogames (Anderson et al., 2010; Bushman &
Huessman, 2014; Ferguson, 2015; Greitemeyer & Osswald, 2009, 2010; Greitemeyer
& Mügge, 2014) and involving a fierce dispute (Anderson et al., 2010; Bushman,
Rothstein, & Anderson, 2010; Ferguson & Kilburn, 2010).
Studies have investigated the effect of videogames on human cognition and
show that participants playing violent games present more aggressive cognitions (e.g.,
negative thoughts) than participants who played nonviolent video games (Anderson
& Carnagey, 2009; Anderson et al., 2010) and that prosocial games increase prosocial
cognitions (e.g., positive thoughts) (Narvaez, Mattan, MacMichael, & Squillace, 2008)
and reduce aggressive cognitions (Greitemeyer & Osswald, 2009). Based on General
Aggression Model (GAM, Anderson, & Bushman, 2002; Anderson & Carnagey, 2004;
Anderson & Huesmann, 2003), playing a violent video game can influence aggression
through the cognitive route, which could stimulate aggressive thoughts for example
(Anderson et al., 2004). Thus, it is important to consider not only the short-term effects
but also the consequences that the constant contact that certain types of video game
can cause in the long-term behaviours and cognitions of the players (Hasan, Bègue,
Scharkow, & Bushman, 2013).
The GAM (Anderson & Bushman, 2002; Anderson & Carnagey, 2004; Anderson
& Huesmann, 2003) was the theoretical model used to base the current study because
it is the most widespread and because it is an integrative social-cognitive model that
seeks to explain both short-term and cumulative (long-term) effects of exposure to
violent and prosocial media. According to this model, media content (e.g., violent or
prosocial video game) affects the processing of new information by activating at least
one of three routes: cognitions, arousal, and affect. This process results in cognitions
(positive or negative thoughts), which in turn results in behaviours (Anderson &
Bushman 2002; Anderson & Dill, 2000; Anderson et al., 2004; Cavalcanti & Pimentel,
2016; DeWall, Anderson, & Bushman, 2011; Greitemeyer & Osswald, 2009; Tear &
Nielsen, 2013).
In sum, the current evidence suggests most of studies have mainly focused on
violent games, being carried outs in the United States milieu (Anderson et al., 2010).
They are still scarce studies with prosocial games and those on video games effects
in Brazil (Mariano, 2016; Sarmet & Pilati, 2016). Moreover, is seems relevant the
importance of replication advocated by the APA for the development of psychological
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science (Amir & Sharon, 1990; Galak, LeBoeuf, Nelson, & Simmons, 2012; Novotney,
2014). Thus, the aim of the objective of the present research was to verify the effects of
violent and prosocial video games in positive and negative cognitions, considering the
interval of 1 and 2 days, in line with the studies of Greitemeyer and Osswald (2009),
and Hasan et al. (2013).
For the current experiment, positive and negative cognitions of the players were
measured after playing one of the three types of games. We expect that players who
play the prosocial game will manifest more positive cognitions than those who played
the other types of games (short-term effect) and that these cognitions will increase
from the first to the second experiment day (long-term effect). In addition, we also
predict that players in violent play conditions will have more negative cognitions after
playing on the first experiment day (short-term effect) and will increase their negative
cognition on the second experiment day (long-term effect). Participants in the control
group will remain constant.

Method
Participants
Thirty college students participated in this study, of which 21 were female and
nine were male, with a mean age of 22.3 years (SD = 4.9, ranging from 18 to 44). Most
of them are Catholics (56.7%) and consider themselves very religious (30%). It was a
convenience sample (not probabilistic).

Instruments
Participants were told they would be part of a two-day experiment on the fun
level of classic video game games. After signing the consent form, participants were
randomly assigned to play a prosocial (n = 10), violent (n = 10) or neutral (n = 10) game.
We used two prosocial games (City Crisis and Firefighter, all rated 10+), two violent
games (Mortal Kombat III and Shadows of Rome, all rated 18+) and two neutral games
(Tetris and Beach Volleyball, all rated 10+). Participants played the same type of game
for 20 minutes on each day. The order of the games was also randomized.

Procedure
After playing the game, the participants performed a task of expression of positive
and negative cognitions in the two days of experiment. Participants should write
down the first ten thoughts they think about after playing (e.g., “help” and “fight”)
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and then classify them as positive or negative. Similar experimental tasks have been
used successfully in previous research on the effects of prosocial and violent games
(Bushman & Anderson, 2002; Greitemeyer & Osswald, 2009).
Finally, participants rated (1 = not at all to 7 = extremely) how much they liked
the game, level of difficulty and fun, which was the ostensible goal of the study (In
order not to alert participants to the true purpose of the experiment, participants were
not asked about how prosocial and violent they perceived the games, Greitemeyer &
Osswald, 2009). The other classifications were used as possible covariates to control
differences between cognitions and game types. However, as the same pattern of
results were obtained with and without the covariables, we did not use them in the
analyzes. On the last day of the experiment, the debriefing was done, which included
the participants’ level of suspicion. No participants realized the purpose of the study.
All ethical procedures in human research were followed according to resolution 466/12
of the National Health Council, obtaining approval from the ethics committee under
protocol 1,159,428.

Data Analysis
For the tabulation and the statistical analyzes of the data was used IBM SPSS
Statistics 21. Used to carry out descriptive statistical analysis. In addition to analysis of
variance (ANOVA), with the purpose of identifying the differences between the groups
that compose the study.

Results
A analysis of variance (ANOVA) with repeated measure was used to test the
hypothesis for each day of experiment. The total number of words used as cognitive
expressions for each study group on the two days of experiment is shown in Table 1.
Table 1. Amount of cognitions expressed by participants

Neutral
Violent
Prosocial

Day 1 Positive
Cognitions
86
51
80

Day 1 Negative
Cognitions
14
49
20

Day 2 Positive
Cognitions
78
49
76

Day 2 Negative
Cognitions
22
51
24

The ANOVA reveal an significant interaction between type of cognition and
type of video game, F(2, 27) = 9.15, p <.001, η² = .40. However, contrary to what was
expected, the condition of neutral play was the one that presented a higher average of
positive cognitions (M = 8.60, SD = 2.75; M = 7.80, SD = 3.04) than the violent (M = 5.10,
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SD = 1.66; M = 4.90, SD = 1.85) and prosocial (M = 8.00, SD = 1.05; M = 7.60, SD =
1.26) conditions. This results show that continuously playing a prosocial game does not
increase the incidence of positive cognitions (see Figure 1).

Figure 1. Means of positive cognitions from neutral, violent and prosocial games.

Likewise an ANOVA showed that there was a significant interaction between type
of cognition and type of video game, F(2, 27) = 5.49, p <.01, η² = .29. As expected, there
was an increase in negative cognitions in the three game types from the first to the
second experiment day: neutral (M = 1.40, SD = 2.75; M = 2.20, SD = 3.04), violent (M
= 4.90, SD = 1.66; M = 5.10, SD = 1.85) and prosocial (M = 2.00, SD = 1.05; M = 2.40,
SD = 1.26). See Figure 2.
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Figure 2. Means of negative cognitions from neutral, violent and prosocial games.

Discussion
Does video games do good or bad? This debate has gone on for many decades in the
scientific arena, and many researchers have been researching the effects of video games to
respond (Greitemeyer & Mügge, 2014). In this sense, we conducted a 2-day experiment to
verify the short-term and long-term effects of prosocial and violent games.
As expected, participants in the prosocial game condition had higher means
in positive cognitions compared to violent game players in both days of experiment
(short-term effect). However, these cognitions did not increase from the first to the
second experiment day as predicted (long-term effect) (Greitemeyer & Osswald, 2009).
Likewise, violent game players had higher average than participants in the conditions
of prosocial and neutral game. The incidence of negative cognitions increased from the
first to the second experiment day. These findings corroborate the hypotheses about
the short-term and long-term effects of violent games reducing prosocial (positive)
cognitions and increasing antisocial cognitions (negative). Following the example
of Anderson et al. (2004), who conducted a study using various methods to test key
assumptions about the short- and long-term impact of exposure to violent video games.
In this research, they found that violent video games generally increase the accessibility
of aggressive thoughts (negative cognition).
Moreover, the study by Hasan et al. (2013) tested the cumulative effects of playing
violent video games for three consecutive days. They found that there was an increase
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in aggressive behavior and hostile expectations. Thus, the results found in this study
are in consonance with the results published in the last 25 years of research in this field
(Bushman & Huesmann, 2014). These results are consistent with the idea that exposure
to violent media, such as violent videogames, may have a cumulative effect of aggressive
thoughts and behaviour over time, as stated by GAM (Anderson & Bushman, 2002).
One possible reason why prosocial games did not increase positive words
concerns the choice of prosocial games used in this study. Although they are
titles already used in research as prosocial games (Greitemeyer, Agthe, Turner, &
Gschwendtner, 2012, Greitemeyer & Osswald, 2010), both are likely to stimulate
negative thoughts as well as prosocial because they both involve fire, death, injuries,
pain and so on. Thus, it is suggested that in future studies the same neutral and violent
games should be used, but that prosocial games should be replaced by games involving
the main character helping other characters and not thinking about injury and death.
Other variables such as competition and difficulty may have contributed to
these results too. There is evidence that violent games themselves do not differ from
prosocial games only by aggressive content but by these two variables (Adachi &
Willoughby, 2011; Przybylski, Deci, Rigby, & Ryan, 2014). The violent game of the
first experiment day (Shadow of Rome) is more intuitive and less competitive, so the
player is in an arena with other characters with limited artificial intelligence, posing
no challenge even for the most inexperienced participants. Meanwhile, the second
violent game used (Mortal Kombat III) is a classic fighting game between two fighters,
which can increase competitiveness. In addition, greater skill is required to perform
combos of blows and cast spells that require extensive sequences of buttons, which
may influence its greater difficulty.
It should also be considered that studies about the effects of videogames have so
far shown an average effect (r = 0.24, Anderson et al., 2010) of violent video games on
negative cognitions, others an almost non-existent effect (r = 0.04, Ferguson, 2015).
On the other hand, there is evidence that prosocial video games increase prosocial
cognitions and behaviours while reducing antisocial cognitions and behaviours
(Gentile et al., 2009; Greitemeyer & Osswald, 2009, 2010).

Final considerations
Like all scientific research, this experiment is not without limitations. Thus, we
can cite the possible sample bias, as our sample included only ten participants in each
game condition. In addition, the time of exposure to games perhaps 20 minutes is too
short to influence the behaviour of the participants (Ferguson et al., 2008). Another
relevant factor was the age of the participants, who were mostly young adults (M = 22.3
years). Older participants may be accustomed to the violence contained in video games,
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which may have had an impact on their responses. In addition, older participants may
be more familiar with the media debate about violence in video games and may have
adjusted their behaviour, possibly to confirm the effects of the experiment (Bender,
Rothmund, & Gollwitzer, 2013). Future research should consider these limitations.
This research and the conclusions that follow suggest important implications
for the study of the short-term and long-term effects of videogames, especially in
the Brazilian context. Thus, it is recommended that further replication studies be
conducted, as well as longitudinal studies with designs that do not only assess video
games impact in isolation, collaborating to this recurrent debate in the literature.
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