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1. Introduction
This paper explains why and how video games may be considered as an alternative to traditional teaching
methods. The first section describes the background and rationale for the paper. It analyses the limitations
of traditional methods for teaching, and identifies how Game-Based Learning (GBL) can be a more practical
and effective approach. In the second part of the paper, empirical evidence of the advantages of GBL over
traditional methods is presented, with reference to recent scientific studies conducted essentially between
2005 and 2011. The evidence collected shows that, while games in isolation may not always be as effective
as traditional methods, environments that include Game-Based Learning approaches can be more
motivating and educationally effective than traditional settings. Empirical evidence demonstrates that video
games provide a meaningful context and an interactive visual representation that makes learning material
accessible, useful and relevant. It also shows that we can learn a lot from video games, and that schools,
universities and other instructional settings, should account for gaming literacy and incorporate it in
traditional teaching methods.
2. Why consider GBL compared to other traditional methods
2.1. When is it best to use GBL
Although video games cannot replace teachers, researchers have found that games can be employed, in
specific circumstances, to increase learning outcomes compared to other media or teaching methods, such
as text books or web-based learning. As suggested by Hays (2005), who conducted a comprehensive
literature review of the advantages and limitations of GBL, the benefits brought by video games may be
applicable only in specific situations, and games are not the preferred mode of instruction in all cases. Hays
(2005) found that video games are more effective when they are incorporated within instructional programs
that include debriefing and feedback, and that instructional support during play may increase the
effectiveness of GBL. Games should be used as adjuncts, not as standalone applications, and combined with
relevant pedagogies (Hays, 2005; Shaffer, 2006). As indicated by Wainess (2007) and Dickey (2003), games
on their own may not always promote motivation or learning; instead, they need to be considered within
GBL practices, and attention should be payed to the environment, rather that the game itself. Support and
guidance from the teacher are also crucial for the integration and successful use of video games (Mayer &
Bekebreda, 2006).
2.2. Important features in GBL systems and settings
According to Becker (2006), games are educational and can maintain players’ attention for extended periods
of time. Video Games inherently employ relevant and well-known educational principles (Gee, 2007), they
support all five learning capabilities defined by Gagne and Briggs (1972): motor skills, attitude, verbal
information, cognitive strategy and intellectual skills or Gagne’s nine events of instructions (1981). Video
games have proven to be ideal in order to support teaching methods, increase motivation, and provide a

medium that taps into constructivist theories. In terms of motivation, games often seem to be more
motivating than traditional teaching methods. In terms of learning outcomes, they are effective to develop a
wide range of cognitive skills, including procedural knowledge, declarative knowledge, and higher thinking
skills. Video games may take the form of practice drills or quests in which users are required to conduct
scientific enquiries. While the evaluation of the former is relatively easy, the latter often raises issues, as it is
difficult to evaluate students' higher thinking skills or domain knowledge. This being said , some scientist
have successfully employed evaluation tools such as concepts maps to measure students' degree of
expertise. This would apply, for example, to video games featuring open-ended environments where users
can experiment, learn from their mistakes, and update their internal knowledge map accordingly. Such
environments are especially conductive of higher thinking skills required in third-level education; however,
because of their open-ended nature, these games, unless they have already been developed commercially,
could involve high development costs and therefore dissuade educators and developers to develop or use
them. Video games are especially efficient to engage students, promote an interest in and a positive
behavior toward the topic, and consequently increase their knowledge. In particular cases, video games
may be more efficient than pen-and-paper methods, because the electronic format enables students to
repeat tasks indefinitely and consequently learn from their mistake through a process of trial-and-error.
Some video games such as MMORPGs, (Massively Multiplayer Online Role Playing Games) are based on
collaboration between players, and may therefore be more appropriate and effective for collaborationbased activities. Video games are often developed with flexibility and portability in mind; they can be
employed and deployed ubiquitously, inside or outside the classroom, and may therefore offer more
opportunities for learning. An additional advantage of video games is that they feature most of the Web 2.0
technologies already employed in school and universities, including Instant Messaging (IM), video, or web
content. Some forms of games, such as ARGs (Alternate Reality Games), that combine the technologies
already employed in most educational settings, may offer a cost-efficient solution for GBL development. As
it will be described in the next sections, video games promote digital literacies, especially for students who
are required to combine different information sources such as text, audio, or graphics, to create an
educational game.
3. Empirical evidence
3.1. Introduction
Researchers have conducted controlled studies to explore the motivational and learning advantages of using
video games in comparison to traditional settings. Evidence of the advantage of GBL over traditional settings
presented in this paper, is based on both qualitative and quantitative data, and has been collected using a
wide range of methods and techniques including pre- and post tests, interviews with students and teachers,
recordings of students during game play, or focus groups. In the light of the literature, it appears that
settings incorporating video games are often more engaging and educationally effective than settings that
don't. GBL can be better than traditional teaching methods to improve learning and motivation for a wide
range of topics including mathematics (Sorensen & Meyer, 2007; Miller & Robertson, 2010) ), physics
(Squire et al., 2004), software engineering (Navarro & Hoek, 2007), languages (Yip & Kwan, 2006; Miller &
Hegelheimer, 2006; Neville et al., 2009), history (Abrams, 2009; Watson et al., 2011), literature (Stevens,
2000), rehabilitation (Adavovich et al, 2003), fire fighting (Tsung-Yen & -Fan Chen, 2009), digital skills
(Beavis & O'Mara, 2010; Owston et al., 2009)), mechanical engineering (Coller & Scott, 2009), healthy eating
(Serrano, 2004), algebra (Kebritchi et al., 2010), geography (Virvou et al., 2005), or reading comprehension
(Bransford & Schwartz, 1999).
3.2. General Benefits compared to traditional teaching
The studies mentioned above have demonstrated that video game, compared to traditional teaching
methods, strengthen students' knowledge, skills and attitudes towards the topic taught (Serrano, 2004),
that a game-based learning approach is more motivating and educationally effective (Barab et al., 2009),
especially for students with poor pre-test scores. GBL is often more effective than conventional educational
software such as web-based or CAI (Virvou et al., 2005; Papastergiou, 2009; Tsung-Yen & Chen 2009). In
some cases, the educational effectiveness of the game, can be improved by customized mechanisms such as

pedagogical agents and Intelligent Tutoring Systems (Conati & Zhao, 2004).
Students are significantly more engaged by GBL compared to traditional teaching. They usually find the
medium much more enjoyable (Toprac, 2011; Vogel et al., 2006) and can be in some cases, more focused
and disciplined than in web-based instruction settings (Papastergiou, 2009). GBL improves students' self
efficacy (Toprac, 2009) and can be more efficient than traditional methods for rehabilitation. This was
illustrated by (Adavovich et al., 2003) who explain that attention, reward, progression, complexity, and skill
acquisition are critical to produce improvements in neural structures and functions. They found that virtual
reality and video games, because they include all these features, are a suitable tool, especially for the new
“MTV generation”, who would be well suited to video game-based therapy.
Students following a game-based approach are able to test their knowledge and refine their understanding
of the concepts they have learnt previously. Teachers often notice a change in the behaviours of these
students. Amongst other noted benefits, games may be better than paper-based because students can
complete exercises repeatedly, with increasing difficulty and challenges. They develop a sense of
collaboration or competition between players (Lee et al., 2004; Miller & Robertson, 2010). Games often
help students to become more perseverant, and it was suggested that they could be used as an additional
resource to palliate teachers' lack of contact hours (Yip & Kwan, 2006).
Abrams (2009) conducted a particularly interesting study with three students who underperformed
academically and found it difficult to be engaged in traditional settings. The study showed that when
students are exposed to video games related to the history lesson, they manage to understand concepts by
playing the video game. Their gaming experience enriched their understanding of the Second World War by
providing them with more vivid details of the battles. The results of the study showed how video games can
provide a meaningful context and an interactive visual representation that make the learning material
'accessible, useful and relevant', especially for students who usually find it difficult to be engaged in
traditional settings. The video game helped them to memorize concepts more vividly because they were
contextualized within the game.
3.3. Learning by creating a game
Students who create an educational game need to collect and consolidate information from different
sources, and review thoroughly the learning material before they integrated it into the game. They are also
often committed to provide correct and typo-free information to their class mates. This process tends to
improve their memory retention, engagement, editing skills, and knowledge of the concepts. The process of
creating educational games engages students in authentic activities, where knowledge is contextualized and
employed for a purpose other than just 'regurgitating information'. For example, Beavis & O'Mara (2010)
showed that requiring students to create an educational game, improved their literacy skills, digital skills,
writing skills and knowledge of the topic.
3.4. How is engagement characterized in GBL environments
Increased engagement in GBL environments is often characterized by students' interaction and discussions
outside the classroom. This can be explained by the fact that while teachers are trying to engage students in
typical classes (e.g., humor, questions, analogies, etc.), this approach does not always work, probably
because teachers are at the centre of the activity and that the traditional setup of the classroom (e.g., desk
lined up in rows and teacher at the head of the class) is not student-centered. In contrast to common
traditional classes, settings using GBL, where students play or create video games, can be more conducive to
user-centered and collaborative learning. For example, while some team members may play the game, the
other members can discuss strategy and provide suggestions. As suggested by Watson et al. (2011), this
type of settings promotes interaction within and between teams, and because the teacher is not the centre
of instruction, this can result in a more engaging experience. Theses settings, usually referred as 'wall-less
classrooms ' are effective because they emulate authentic computer supported collaborative working
environments, where students collaborate, develop their knowledge-finding skills, and engage with
communities in order to find solution to some of the problems they may encounter (Beavis & O'Mara,
2010).

3.5. Conditions for successful integration
Researchers often indicate that while playing games is increasingly a part of what it means to be literate in
the 21st century', it is not always acknowledged in traditional settings. As a result, teaching practices need to
be modified in order to account for the digital literacies developed outside the schools.
Most studies referred to in this review suggest that educational benefits are increased when the students
have had a prior exposure to the topic and that the game allowed to put learned knowledge into practice
(Navarro & Hoek, 2007). It also appears crucial that, in the case of bespoke educational video games,
students be included in the development process, and introduced to new or unfamiliar game mechanics
through a training module. Neville et al. (2009) advise that in-game training (e.g., demo levels or feedback)
be complemented with class training sessions, and that attention be paid to contemporary games for
affordance with which students would be familiar and would expect in a game (e.g., same quality than
commercial games). Providing well-known control schemes may facilitate the learning curve and
consequently improve the overall experience. Finally, Owston et al. (2009) advise that students should not
be involved in collaborative activities (e.g., playing or designing a game) for more than 45 consecutive
minutes, otherwise their' productivity may decrease significantly.
4. Summary
This literature review has managed to explain why and how video games may be more effective to both
teach and motivate. A theoretical analysis of video games shows that video games are inline with wellreceived learning theories, and what's more, theories that have been widely accepted in education, but not
always implemented (i.e., constructivism and 'learning by doing'). Video games seem to include and
combine all necessary factors and conditions for learning to occur. Compared to traditional education, not
only do they offer a more motivating environment, but they also make it possible for students to learn by
doing, and to promote skills that could be more difficult to practice in traditional school settings, especially
for science (e.g., laboratory experiments) where scientific inquiry and higher-order skills are required. Video
games may be more effective in this case as they include authentic problems presented through narratives
that offer a suitable format for scientific enquiry. Video games employ multi-sensory cues that are better
adapted to address individuals' differences (e.g., learning styles). They combine the benefits of eLearning
media, as students can learn at their own pace, perform tasks repeatedly if necessary, and avail of tailored
feedback and interaction. One of the features that makes them especially more efficient, both in terms of
motivation and education, is their ability to immerse users, improve their focus, and promote collaboration.
In some particular cases, when experiments are required or when the topic taught is highly theoretical and
may require additional visual representations, games are more practical and efficient. This is the case for
history, where players can appreciate the settings from different perspectives, chemistry where experiments
with hazardous chemicals may not be possible in real settings, or physics where the observation and
manipulation of real life phenomenon can be conducted precisely and realistically with game technology.
This being said, games may not be the best tool to motivate or teach in all situations and practitioners
should therefore be aware of their advantages and limitations.
5. Method for answering the question
Searches were conducted using a combination of academic search engines, academic journals, and books.
Publication containing evidence were peer-reviewed, published between 2005 and 2010. Whilst the ebsco
database was initially employed for the search, it did not seem to include recent scientific work pivotal in
the understanding of motivation and learning in digital games. As a result the research was extended to
other academic resources.
While an effort was made to include only recent references (e.g., between 2005 and 2011), it was
sometimes necessary to include earlier references, due to their theoretical relevance.
Search in the ebsco database was performed for publication between 2005 and 2011, using the following
query:
“(study or experiment) and ((video or digital) and game) and (learn or teach or motivation or achievement)

and traditional (all text) “
6. References
Abrams, S.S., 2009. A gaming frame of mind: digital contexts and academic implications. Educational Media
International, 46(4), 335-347.
Barab, S., Warren, S. & Ingram-Goble, A., 2009. Academic Play Spaces. In R. Ferdig (Ed.) Handbook of
Research on Effective Electronic Gaming in Education. Hershey: Idea Group reference.
Beavis, C. & O'Mara, J., 2010. Computer games - pushing at the boundaries of literacy. Australian Journal of
Language & Literacy, 33(1), 65-76.
Becker, K., 2006. Pedagogy in commercial video games. In D. Gibson, C. Aldrich & M. Prensky (Eds.), Games
and Simulations in Online Learning: Research and Development Frameworks. hershey: Idea Group
Reference.
Bransford, J.D. & Schwartz, D.L., 1999. Rethinking transfer: a simple proposal with multiple implications.
Review of Research in Education, 24(1), 61-100.
Coller, B. & Scott, M., 2009. Effectiveness of using a video game to teach a course in mechanical
engineering. Computers & Education, 53(3), 900-912.
Conati, C. & Zhao, X., 2004. Building and evaluating an intelligent pedagogical agent to improve the
effectiveness of an educational game. In Proceedings of the 9th international conference on
Intelligent user interfaces. Funchal, Madeira, Portugal: ACM, pp. 6-13.
Dickey, M.D., 2003. Teaching in 3D: Pedagogical Affordances and Constraints of 3D Virtual Worlds for
Synchronous Distance Learning. Distance Education, 24(1), 105-121.
Hays, R.T., 2005. The effectiveness of instructional games: a literature review and discussion. Available at:
http://www.google.ie/url?sa=t&source=web&cd=1&ved=0CBkQFjAA&url=http%3A%2F%2Fwww.dti
c.mil%2Fcgibin%2FGetTRDoc%3FLocation%3DU2%26doc%3DGetTRDoc.pdf%26AD%3DADA441935&rct=j&q=T
he%20effectiveness%20of%20instructional%20games%3A%20a%20literature%20hays%202005%20
video%20games%20learning&ei=jbdCTaCsB9SKhQfmt731AQ&usg=AFQjCNHaGXJMLh1Yv8OufTiVmTYFwW-pQ&sig2=vw0ulJRFbthPpJ42wRukCQ&cad=rja [Accessed January 28, 2011].
Kebritchi, M., Hirumi, A. & Bai, H., 2010. The effects of modern mathematics computer games on
mathematics achievement and class motivation. Computers & Education, 55(2), 427-443.
Lee, J. et al., 2004. More than just fun and games: assessing the value of educational video games in the
classroom. In CHI '04 extended abstracts on Human factors in computing systems. Vienna, Austria:
ACM, pp. 1375-1378.
Mayer, I. & Bekebreda, G., 2006. Serious games and simlulation based e-learningfor infrastructure
management. In M. Pivec (Ed.), Affective and emotional aspects of human-computer interaction:
Emphasis on game-based and innovative learning approaches. Amsterdam: IOS Press BV.
Miller, D.J. & Robertson, D.P., 2010. Using a games console in the primary classroom: Effects of ‘Brain
Training’ programme on computation and self-esteem. British Journal of Educational Technology,
41(2), 242-255.
Miller, M. & Hegelheimer, V., 2006. The SIMs meet ESL Incorporating authentic computer simulation games

into the language classroom. Interactive Technology and Smart Education, 3(4), 311-328.
Navarro, E.O. & Hoek, A.V.D., 2007. Comprehensive Evaluation of an Educational Software Engineering
Simulation Environment. In Proceedings of the 20th Conference on Software Engineering Education
\& Training. IEEE Computer Society, pp. 195-202.
Neville, D.O., Shelton, B.E. & McInnis, B., 2009. Cybertext redux: using digital game-based learning to teach
L2 vocabulary, reading, and culture. Computer Assisted Language Learning, 22(5), 409-424.
Owston, R., Wideman, N.S. & Brown Christine, 2009. Computer game development as a literacy activity.
Computers and Education, 53(3), 977-989.
Papastergiou, M., 2009. Digital Game-Based Learning in high school Computer Science education: Impact on
educational effectiveness and student motivation. Computers & Education, 52(1), 1-12.
Serrano, E.S., 2004. The evaluation of food pyramid games, a bilingual computer nutrition education
program for latino youth. Journal of Family and Consumer Sciences Education, 22(1).
Shaffer, D.W., 2006. How computer games help children learn, New York: palgrave Macmillan.
Sorensen, B. & Meyer, B., 2007. Serious Games in language and learning – a theoretical perspective. In
Digital Games Research Association 2007 Conference: Situated Play. Tokyo, pp. 559-566.
Squire, K. et al., 2004. Electromagnetism supercharged!: learning physics with digital simulation games. In
Proceedings of the 6th international conference on Learning sciences. Santa Monica, California:
International Society of the Learning Sciences, pp. 513-520.
Stevens, D.A., 2000. Leveraging technology to improve test scores: a case study of low-income hispanic
students. In International Conference on Learning with Technology. Temple University, Philadelphia.
Available at: http://www.lexialearning.com/files/tornillo.pdf.
Toprac, P., 2011. Motivating by design: an interesting digital-game based learning environment. In P. Felicia
(Ed), Improving learning and motivation through educational games: multidisciplinary approaches.
Hershey: Idea Group Reference.
Tsung-Yen Chuang & Wei-Fan Chen, 2009. Effect of Computer-Based Video Games on Children: An
Experimental Study. Journal of Educational Technology & Society, 12(2), 1-10.
Virvou, M., Katsionis, G. & Manos, K., 2005. Combining software games with education: Evaluation of its
educational effectiveness. Educational Technology & Society, 8(2), 54-65.
Vogel, J.J. et al., 2006. Computer gaming and interactive simulations for learning: a meta-analysis. Journal of
Educational Computing Research, 34(3), 229-243.
Wainess, R., 2007. The potential of games & simulations for learning and assessment. In 2007 CRESST
Conference: The Future of Test-based Educational Accountability. Los Angeles, CA.
Watson, W.R., Mong, C.J. & Harris, C.A., 2011. A case study of the in-class use of a video game for teaching
high school history., Available at:
http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=55056983&site=ehost-live.
Yip, F.W.M. & Kwan, A.C.M., 2006. Online vocabulary games as a tool for teaching and learning English
vocabulary. Educational Media International, 43(3), 233-249.

