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Introduction
•

Cognitive theory is concerned with understanding how human
mental processes work.

•

Cognitive theory attempts to analyze how individuals retrieve,
process, and receive information from memory (Wang, 2003).

•

According to Atkinson and Shiffrin (1968), when information is
received by humans it has to pass through various steps until it is
stored indefinitely in memory.

•

This is called information processing (Driscoll, 2000).

•

This study contributes to the advancement of information
processing by investigating audio and video games to facilitate
achievement of conceptual knowledge.

Brief Literature Review
•

Using audio to deliver verbal information when that information is designed to
support non-verbal information such as graphics, pictures, and animations can
enhance the effect of using both the verbal and visual systems. This is known as the
modality effect (Clark & Mayer 2003).

•

The modality effect states that, “People learn more deeply from multimedia lessons
when words explaining concurrent animations or graphics are presented as speech
rather than as onscreen text” (Clark & Mayer, 2003, p. 93).

•

A number of studies seem to indicate that the modality effect works well at
improving student’s verbal recall of factual information (Mayer 1991, Mayer 1992,
Barron 1993, Mousavi 1995, Mann 1995, Mayer 1996, Mayer 1998, Moreno 1999,
Mayer 2001, and Moreno 2002).

•

In a study on the effects of audio-visual and audio recorded listening tasks, it was
found that students in the treatment group outperformed students in the control
group significantly in language learning (Pooya & Davatgari, 2016).

•

Other researchers didn’t find significant differences in results using audio as a
treatment (Swain et al., 2004; Solomon, 2005; Curran, 2012).

Brief Literature Review
•

Anderson et. al (1972) stated that feedback facilitates learning from
programmed instruction lessons.

•

Using feedback inside of a web-based learning environment
resulted in subjects to perform higher than student in the control
group in delayed retention of different learning objectives (Cameron
& Dwyer, 2005).

•

In a study conducted by Munyofu et. al (2007), where the
researcher investigated the effects of feedback and gaming to
complement animated instruction, it was found that feedback didn’t
assist subjects to score higher than the control group in four tests.

•

Almeida (2012) has found significant differences in factual
knowledge when using video games with embedded knowledge of
correct responses in it.

Brief Literature Review
• Instructional content delivered in a web-based learning

environment is suitable for studies investigating the effects of
multimedia in learning (Mayer, 2004).

• Game-based learning has become an important focus for many

scholars in recent years (Russell & Laffey, 2016). What was once
terribly expensive and only available to a peculiar group of
people is becoming widely available for the masses and
consequently, giving an opportunity for great studies to be
developed.

• Players of computer and video games not only learn how to do

things in terms of knowing the procedures, but they also practice
the skills until the learning is internalized and becomes second
nature (Prensky, 2002).

Brief Literature Review
• Gamification might not be effective. It depends on several factors,
such as the motivations of users (Hamari & Tuunanen, 2013).

• Games don’t assist subjects to learn. They only make the
experience of learning more fun (Iten & Petko, 2014).

• Wang & Lieberoth (2016). Although participants agreed that they
learned “something” from playing a game, the effectiveness of
audio and or video game wasn’t statistically significant.

• Scholars have investigated how digital games can promote learning
(Malone, 1980; Cameron, 2004; Prensky, 2005; Gee, 2007;
Almeida, 2008; Squire, 2011; Lynch, R., Mallon & Connolly, 2015).

Purpose of the Study
•

The purpose of this study was to investigate the
effects of audio and video games to facilitate the
achievement of conceptual knowledge.

Research Question and
Hypotheses
•

What are the effects of audio and video games
facilitate the achievement of conceptual
knowledge?

•

H1: There will be insignificant differences in
student achievement in criterion tests between the
treatment groups.

•

H2: Combining multimedia elements will have an
insignificant effect between and among the
treatments.

Research Design
•

40 Lee University undergraduate students majoring in communication arts
participated in this study. *So far.

•

A 3x1 factorial post-test only design was used in this study. There were the
control group, two independent variables and one dependent variable.
Control group, IV1:Audio, IV2:Video Games, DV: Conceptual Knowledge.

•

The researcher used a one-way ANOVA to calculate the results of this
study. The alpha level was set at p=.05.

•

There were 13 subjects in the control group, 14 in the audio, and 13 in the
video game group.

•

The researcher randomly assigned students to the control and treatment
groups. The subjects had very little knowledge about the parts and
functionalities of the human heart.

Research Design
•

Dwyer & Lamberski (1977) created the heart content and the dependent measure.
The test contained 20 items worth one point each. The reliability coefficient (KR-20) of
the conceptual knowledge test was .83.

•

The researcher designed and developed the control group and the treatments.

•

Subjects in the control group received text and illustrations about the parts and
functionalities of the human heart.

•

Subjects in the audio treatment received text and illustrations about the parts and
functionalities of the human heart along with a 44.1kHz female voice inside of an online module as a button.

•

Subjects in the video game treatment received text and illustrations about the parts
and functionalities of the human heart along with a point based style video game
(HTML5, web-based learning environment) where students had to answer random
questions relating to the parts and functionalities of the human heart.

•

Subjects started the experiment at different times (lab) with minimum interruption.
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Results
•

The researcher ran an Analysis of Variance
(ANOVA) in order to compare the differences
between the control group, narration and
feedback treatments.

•

The alpha level was set at p=.05.

•

A power analysis obtained a high effect of 1.01 to
look for a difference between treatments and to
determine the number of subjects required for the
study.

Results

Table 1: Descriptive statistics showing the means in conceptual knowledge achievement according to each treatment.

Results

Table 2: Means plot results of treatment groups in conceptual knowledge achievement.
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Results

Table 3: Results from the Levene test of homogeneity of variances.
* The groups are not statistically significantly different. Groups have equal or homogeneous variance.

Table 4: Overall effect results from the Analysis of Variance (ANOVA) for conceptual knowledge acquisition.
F(2, 37) = 4.658, p<.016

Results

Table 5: Robust test of quality of means using the Welch and Brown-Forsythe statistical tests.
*Technically, the Welch ANOVA test doesn’t need to be reported since the Levene’s test was not significant.

Results

Table 6: Overall effect results from the post-hoc test (Scheffe) for the control and treatment groups.

Conclusion
• The researcher found in this study that there were significant
differences between the control group and treatment audio
and video games to facilitate the achievement of conceptual
knowledge.

• H1: There will be insignificant differences in student

achievement in a criterion test between the treatment
groups has been rejected.

• H2: Combining multimedia elements will have an

insignificant effect between and among the treatments has
been accepted.

Discussion
• This study concurs with Cameron & Dwyer (2005) and Almeida (2008) that

feedback in video games assist with the acquisition of conceptual knowledge in
college students.

• The results of this study opposes Mayer (2004) claims about the modality effect and

the findings of Pooya & Davatgari (2016) and agrees with the findings from Oberfoell
& Correia (2016).

• The results of this study is showing evidence that video games do assist subjects to
learn content, despite the claims made by Iten & Petko (2016) stating that games
are only good for fun.

• The results of this study concurs with Wang & Lieberoth (2016). Video games help

with learning but empirical data didn’t support audio to be a significant treatment in
student achievement.

• The result of this study support the claims made by scholars who claimed that

video games can promote learning (Malone, 1980; Cameron, 2004; Prensky, 2005;
Gee, 2007; Almeida, 2008; Squire, 2011; Lynch, R., Mallon, B., & Connolly, 2015).

Limitations
• Although this pilot study statistically confirmed that feedback when
used in a web-based learning environment (game format) assists
subjects with scoring higher on conceptual knowledge test, there
are several reasons to believe that its results may be inconclusive.

• This study only had a small number of subjects. A larger sample

could have resulted in other significant differences or insignificances.

• Some students didn’t receive extra credit in order to participate in
this research study. The results could have been different if all
subjects received extra credit to participate in the study.

• Subjects were largely from the state of Tennessee between the ages
of 18-25. Perhaps conducting this study with a different population
could generate different results.

Further Research
• More studies should be conducted despite the fact that
statistical significances were found in this study.

• Perhaps conducting a similar study with a larger sample, in
a larger public university or adding other independent
variables, e.g., animation, different kinds of video games
(VR), synthetic characters, spoken word or time could
generate results that would extend the scope of this study.
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