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This paper presents findings of a quantitative investigation of how games affect achievement of an educational objective based on
the foundations of information processing. The results suggest that games can be used to assist achievement of classroom content.
The results of this experimental quantitative study pointed to the overwhelming evidence that games outperformed the control
group (nongames) in the achievement of factual knowledge in a group of freshman education students at a medium-size university.

1. Introduction

Games are part of our contemporary culture. Social science
scholars have agreed that games are not a new phenomenon
[1] and that the diffusion of games to the masses was a result
of initiatives conducted by the Department of Defense to
simulate political military crises, for example, Polish nation-
alistic uprising, Cold War, and the pro-Castro movement in
the early 80s [2, 3]. Today, games are more than military
strategy tools. They are an element of culture.

Since their adoption, however, video games have both
fascinated and produced fear among the public at large. Part
of this fear has been attributed to Reagan’s remarks tying
video games to the Cold War. In the same era, U.S Surgeon
General, Everett Koop, stated that games were among the
highest health risks in America [4].

In the 20th century, fear of games was a widespread
phenomenon, especially because of its connection to violence
[5]. In the 21st century, video games are now a widespread
phenomenon throughout several generations of Americans
[6], despite the comments made by politicians and govern-
ment officials in the early 80s. Even though the first gener-
ation video games had adults as its main target audience,
games are no longer exclusive to adults [7]. In America today,
close to 145 million individuals play games [6] and half of
the entire video game market is composed of children under

the age of 12 [8]. Although we do not know the precise
number of children who are game players in the United
States, it seems reasonable to accept that a fair amount exists.

According to Cartstens and Beck [9], 75% of corporate
managers under the age of 34 play games and employees ages
34 or older have game experience. These findings might be
the reason why DELL, HP, and Apple include games as part
of their operating systems. Games are so popular today that
more people buy games than movies [9].

Games have changed our society due to their impact on
our economy [9]. In the United States alone, gaming is a
growing billion dollar industry. However, research about the
effects of games has been quite limited. Several social science
researchers [10] have called for more vigorous research
involving games, due to its increasing popularity. I agree that
more research in games in general is necessary. I argue, how-
ever, that more research on the impact of games on learning
is more pressing.

2. Popularity of Games: Sudden Shift in
Computer Game Markets

Even though the first generation video games had adults as
its main target audience, games are no longer exclusive to
adults [7]. With the introduction of Atari in the 70s and



80s and Nintendo and Sega in the 80s and 90s, the game
market became focused on children. The main reason for
such a shift was because the teenagers of the 70s and 80s were
looking at more mature content in game playing [11]. In the
early 1990s Nintendo targeted this market by introducing the
Mario series, an approach that revolutionized the industry
because games looked more cartoon-like and not as violent.
This was quite appealing to children and as importantly, was
not intimidating for parents. The market became children
oriented and parent supported [11]. Nintendo in the 1990s
was the Disney of the gaming world [11]. In addition to
its shift in market emphasis, Nintendo published Nintendo
Power, which in the 90s became the biggest selling kid’s
magazine in the world.

Because of the Mario series and the Nintendo Power mag-
azine, Nintendo became a part of a child’s culture beyond
games [12]. What was an activity of adults became an activity
for children. According to ESA (2010) over 70% of American
homes play computer or video games, the average gamer is
37 years old and has been playing games for over a decade.
Almost 30% of gamers are over the age of 50. Computer
games now are not a “kid” thing or a “geek” thing but an
“everybody” thing. Because of these recent findings, it seems
reasonable to argue that perhaps, we should be using com-
puter games more often to assist children with motivation
and as a requisite of lower-level skills. By motivating students
via computer game’s lower-level skills tasks, we could even-
tually use this strategy to foster higher-order thinking skills
in the future.

3. Games and Learning

Games have been used in educational endeavors for at least
a decade. There are a multitude of studies involving games
for educational purposes. A large number of scholars have
made theoretical remarks about games and learning. Rieber
[13] has argued that digital games assist pupils in productive
play and learning though simply building microworlds and
playing games. Prensky [14] went further to state that
developing educational games is a moral imperative because
millenniums are slow to respond to traditional Socratic
methods. Gee [15] has argued that video games incorporate
good learning principles supported by cognitive sciences and
that assists with the “cycle of expertise” [16].

In a recent study, Sicart [17] argues that video games are
well suited to teaching virtue ethics. In Sicart [17], virtue
ethics is player-centric and players should learn as active
recipients of game content. In an older study, Sicart argues
that “Playing is an act of judgment of the rule systems and
the fictional world the player is presented with (2005, p.
16). ” Therefore, game play assists with being able to judge
systems. Kolson [18] went further to state that the game
SimCity “teaches” the learner that politics, ethnicity, and race
are not major variables that impact urban planning. Barab,
Thomas, Dodge, Newell, and Squire, (in preparation) argued
in their SimCity 2000 at Boys and Girls Clubs study that
students learn supply and demand relationships and taxation
and its association to population growth by simply playing
the game.
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Most of the criticism involving games is related to
violence. Gentile and Anderson [19] argue that violent video
games are a factor in children’s aggressive behavior because
repetitive tasks tend to reinforce learning patterns. According
to Bushman and Anderson [20], children who had prior
video game experience had higher levels of aggression than
those who had not. Not all studies involving games had
positive results [21]. Very few scholars would disagree with
this statement.

There have been too many theoretical studies concluding
that games are well suited for teaching. A large amount
of studies have been conducted arguing that games “teach”
students to “learn” concepts while playing and connections
are made just by playing a game [18, 22]. Scholars on the
negative side of the spectrum argue that games are not good
because they promote violence and reinforce negative pat-
terns. Scholars have conducted a large number of studies
examining games and violence but empirical research on
games and learning is scarce. Pragmatic studies of this kind
are rarely conducted [1, 23]. A possible reason for it is
because educational game research shifts the importance to
education rather than entertainment. The purpose of this
study is to investigate if classroom games help freshman state
college students majoring in education to score higher in
factual knowledge exams.

4. Research Design

Sixty-Five Indiana University of Pennsylvania undergraduate
students majoring in education were randomly assigned to
the control and treatment groups. The subjects had little
knowledge about the content presented in this research study
prior to taking the quizzes. The students received extra points
for participating in the research study. A 1 x 1 factorial
posttest only control design was used in this experimental
quantitative research study. The study included one indepen-
dent variable and one dependent variable. The independent
variable was the game. The dependent variable was achieve-
ment of factual knowledge. The researcher used a t-test to
calculate the results of this research study as well as descrip-
tive statistics. The alpha level was 0.05. Each group had to
read a script containing content about computer architec-
ture. The control group read the script about the content
then took the quiz. The treatment group read the script,
played the game, then took the quiz. A posttest only design
was used to reduce threats to external validity. The script
was identical for both groups. There were 32 subjects in the
control group and 33 in the treatment group. The exper-
iment took place at one computer laboratory at Indiana
University of Pennsylvania. Students had to log-in to the
Moodle site, read the script, play the game if in the treatment
group, and take a 20-question factual knowledge quiz. There
were minimal disturbances during the experiment. There
was one null hypothesis in this research study. Hy: there will
be no significant difference between the control group and the
treatment group.

The researcher designed the game questions using the
Bravo Spin off Game Engine. The graphics and program
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FIGURE 1: A sample game screen.
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FIGURE 2: A sample game question.

functionalities were developed by C3Softworks, Incorpo-
rated, as shown in Figure 1. Fach item answered cor-
rectly, resulted in subjects “winning” money. Each question
answered incorrectly, subjects “lost” money. Figure 2 is an
example of how the game looked.

5. Results

The researcher ran a t-test in order to compare the mean
scores of all three tests of the control and treatment group.
The alpha level was set to 0.5 (P = 0.05). Table 1 presents
descriptive statistical results from this research study. Means
and standard deviations are presented. The researcher pre-
dicted that students who received game treatment would
outperform the control group by a letter grade.

The control group overall mean test scores was 76.8.
The games treatment group overall mean score was 83.5,
which was significantly higher than the control group with
no games. The researcher also found additional interesting
findings beyond descriptive statistics. The number of “A”
grades (grade = 90% or higher) in the control group was a
little over 7%. Please refer to Figure 3.

Based on a bell curve distribution, the results presented
above are not atypical because 68% of the population is
assumed to be average and only 2% are two standard devia-
tion for the mean or “A” students. Perhaps, a 7% “A” grade
result overall might be based on student high SAT scores,
quality of teaching, or class content. When subjects received
a game treatment, 1/3 of the students scored an “A” grade on

TaBLE 1: Descriptive statistics showing the means of factual
knowledge of both the control group and treatment.

Std.
G M .
roup ean Deviation
Factual Control (No Games) 76.8 0.115 32
knowledge Treatment (Games) 83.5 0.096 33

7.4%

M Below A
mA

F1Ggure 3: Control group “A” score percentages.

the test. The number of “A” grades in the treatment group
was 33%. Please refer to Figure 4.

This finding is exciting because the large number of “A”
grades represents a significant difference against the control
group. In addition to the difference in overall means, the
treatment group overscored the control group by nearly 27%.

The difference between the control and treatment groups
was smaller when compared against grades over a B (0.80).
The control group gained 21 points versus 5 from the treat-
ment group, which led to believe that games assist subjects
to score the highest in factual knowledge tests. Please refer to
Figures 5 and 6.

In order to test the null hypothesis, the researcher con-
ducted t-test. The variance in observational data was due to
a random selection of a data set with less student partici-
pation. A two-sample ¢-test assuming unequal variances was
conducted to account for the differences. The null hypothesis
was rejected. Please refer to Table 2.

The results of the t-test (please refer to Table 2) indicate
significant differences in factual knowledge when using
games as a treatment at the P = 0.05 level. Although there
was a discrepancy of nine observations between the control
group and the treatment, both had a sample of over thirty
students on average per test or higher, which should be
statistically sufficient for addressing issues of generalization.

6. Conclusion

This research found that there were significant differences
among students in factual knowledge, with games as treat-
ment. This study concurs with Almeida [1] post hoc results
and Sicart [17] that when games are used against the control
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TaBLE 2: T-Test: Two-sample assuming unequal variances.
Treatment Control group

Mean 0.835679612 0.768681319
Variance 0.009150024 0.013258242
Observations 33 32
Hypothesized mean difference 0
df 176
t Stat 4.374862419
P (T < t) one-tail 0.005
t Critical one-tail 1.653557436
P (T < t) two-tail 0.005

t Critical two-tail 1.973534347

group, significant increases in factual knowledge occur. It
opposed the findings of Cameron [23] since the treatment
did outperform the control group. Based on the results of
this research study, using educational games seems to be an
effective way to design instruction for factual knowledge. The
overall result of this study advances the findings proposed
by Hwang et al. [24], where they found that personalized
education game approaches promoted learning but also
motivation as the subjects of this study advanced learning
acquisition.
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FIGURE 6: Treatment group mean scores of grades above “B.”

7. Limitations/Further Research

Although this study statistically confirmed that subjects
score higher on tests when game treatments are presented,
there are several reasons to believe that the results of this
research study could be wrong. Subjects took tests through
the semester. Fatigue and class time could have influenced the
results of this study. Subjects were randomly assigned among
a wider body population, but it only represented a small per-
centage of the population which could have had an impact
in the results of this study. Changes in these conditions
could have resulted in different results. This study involved
state college subjects majoring in education in an east coast
public university. Perhaps, conducting this study in a west
coast private college testing conceptual knowledge could
generate results that extend the results of this study. Further
studies are strongly recommended.
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