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Abstract: The debate over using video games to teach and learn is growing as more educators look for better and more motivating ways to teach their students.  Many students are no longer content to learn for learning’s sake.  They want learning to be fun and engaging.  To that end, Digital Game Based (DGL) learning could prove to be a valuable asset in the educator’s toolbox.  This paper begins by discussing DGL including providing a working definition.  Advantages and disadvantages of DGL are also presented.  The paper concludes by discussing the use of commercially available games to teach various concepts in the classroom. 

Definition of DGL
Perhaps it would be best to start by defining Digital Game-based Learning.  Prensky never gives a concise or formal definition in his book.  However, he infers that all games of any kind, including digital versions of such games as chess and Monopoly, can be used as Digital Game-based Learning (DGL).  Burns offers a definition of sorts by exploring the various trends that converged to create a market for DGL.  He includes Seymour Papert’s exploration of microworlds at MIT (Horton, 1998), David Kolb’s learning loop (van der Heijden, 1996), and social psychology experiments (Prensky, 2001) in the early epistemic roots and goes on to include the growth of corporate universities (Prensky, 2001), design for doing (Prensky,2001; Shrage, 1999), knowledge management (Beer, 2000), collaborative action learning (Beer,2000; Prensky,2001), and communities of experts (Beer,200; Prensky,2001) as having laid the groundwork for DGL learning models.

Introduction
According to Randy Hinrichs, one of the leading-edge thinkers in the field of digital game-based learning, 

…up to this point, education has been based on a model of scarcity because it was hard to get good academic material.  It was hard to get the right kind of books.  It was hard to get access to the teachers.  So naturally, school formed a solution, an economical way of delivering information, using the classroom model, using the teacher model.  What you got is a really constrained environment.  Today, it’s about abundance: what do the models for learning look like now? (Foreman, p1, 2004).  

Marc Prensky believes the current models for learning should be centered around playing digital games and simulations as do James Paul Gee (2003) and J.C. Herz (2003).  In a recent interview with Joel Foreman, James Gee stated, 

It is amazing to me that in the modern age, when we have technologies like the Internet and the hand-helds and the computers and the computer games, we are still teaching inside four walls, where all the information is coming from within those walls and where all students, regardless of the amount of preparation they have, are sitting together (p1, 2003).

In the same interview, Herz says, 

Right now, universities are still, to a large degree, structurally nineteenth-century institutions.  Everyone says, ‘We want to go to the twenty-first century, and we want to get this latest technology.’  But it’s not about the technology.  It’s about the way that your culture is organized (p1, 2003).

Some researchers, teachers, and trainers are drawn to digital game-based learning because they can see how much time and effort people of all ages devote to playing games.  They want to harness this motivational power and use it in education and training (Facer, 2002).  The harsh reality is that most people do not learn well with the traditional teach-tell model that has been used in education and training for decades.  According to Dr. Albert Shanker, head of New York City-based United Federation of Teachers and the nationally based American Federation of Teachers, “only 20 to 25 percent of students currently in school can learn effectively from traditional methods of teaching (Shanker, 1998).”  This is especially true of people born after 1960, the so-called Generations X, Y, and Z (Prensky, 2001).  These generations have grown up in a very technologically and information rich environment.  They are the MTV generations and those who never knew life without a computer in the house (Prensky, 2001).  As Burns, based on Seabrook, puts it, “Sony’s Playstation 2 has replaced The New Yorker as the arbiter of the Gen-X/Millenials psyche (p2, 2002).”  Prensky (2001) refers to these generations as the “twichspeed” generations because most of the people in them also grew up with video games.  He asserts that these generations do not learn the way previous generations did because they do not think the way previous generations did.  The twitchspeed generations are accustomed to multitasking, often carrying on several electronic conversations at once, while simultaneously studying or doing homework.  The traditional learning models they encounter in school and training are boring to them.  As one high school student put it, he has to “power down” when he goes to school (Prensky, 2001).  As Dr. Seymor Papert of MIT says, “The reason that kids don’t like school is not because the work is too hard, but that it is utterly boring (Papert, 1998)!”  Prensky and the other advocates of Digital Game-based Learning believe that people from the twitchspeed generations will become increasingly dissatisfied with traditional teaching methods and begin to demand that learning fit their needs and preferred thinking styles.  Consequently, the demand for Digital Game-based Learning will also increase.  

Learning Principles


James Paul Gee argues that all good video games are built on 36 learning principles that should be present in good learning and instruction.  Unfortunately, many of the lessons taught in schools today use few, if any of these principles, making them, in his opinion, far inferior to many video games as teaching and learning vehicles (Gee, 2003).  The following are the learning principles Gee believes are present in all good video games:
1. Active, Critical Learning Principle

2. Design Principle

3. Semiotic Principle

4. Semiotic Domains Principle

5. Metalevel Thinking about Semiotic Domains Principle

6. “Psychosocial Moratorium” Principle

7. Committed Learning Principle

8. Identity Principle

9. Self-Knowledge Principle

10. Amplification of Input Principle

11. Achievement Principle

12. Practice Principle

13. Ongoing Learning Principle

14. “Regime of Competence” Principle

15. Probing Principle

16. Multiple Routes Principle

17. Situated Meaning Principle

18. Text Principle

19. Intertextual Principle

20. Multimodal Principle

21. “Material Intelligence” Principle

22. Intuitive Knowledge Principle

23. Subset Principle

24. Incremental Principle

25. Concentrated Sample Principle

26. Bottom-up Basic Skills Principle

27. Explicit Information On-Demand and Just-in-Time Principle

28. Discovery Principle

29. Transfer Principle

30. Cultural Models about the World Principle

31. Cultural Models about Learning Principle

32. Cultural Models about Semiotic Domains Principle

33. Distributed Principle

34. Dispersed Principle

35. Affinity Group Principle

36. Insider Principle
Advantages of DGL

According to Prensky (2001), there are many advantages to DGL.  DGL can be more motivational than other forms of learning.  It can be more aligned with the way students of today think.  Additionally, DGL creates a more learner-centered and learner-guided environment than other forms of learning.

More Motivational

DGL is more fun than other forms of learning.  People tend to be more motivated to play a game than to engage in other forms of learning, especially people from the twitchspeed generations.  According to Anne Bruce, a motivational guru, people who are having fun are learning at a higher level than those who are bored (Prensky, 2001).  Roger Schank, author of Virtual Learning, agrees, saying, “When learning isn’t fun, it’s not learning.  Listening to endless lectures and memorizing countless facts and figures aren’t fun activities.  What’s fun is doing (Shepherd, 2001, p.1).”  If it is constructed properly, DGL can be much more efficient than more traditional forms of education.  Prensky (2001) cites one particularly intriguing example in his book.  He and his firm developed the game The Monkey Wrench Conspiracy in order to teach engineers how to use a new type of CAD software.  The game was very successful in its goals.  However, it far surpassed its intended purpose.  Non-engineers began playing the demo version of it, including an eight year old boy.  By the time he finished the game, which was timed to take no more than a couple of hours to complete, he not only understood the CAD program, he also understood the basic concepts of mechanical engineering.  This child was not a prodigy or a genius; he was an average child who greatly enjoyed playing the game.  He had no idea that he was learning anything until he was done.  This is an excellent example of another concept embedded in much of DGL- “stealth learning.”  The term was coined by one of the game developers at LucasArts to describe the idea of hiding learning concepts in games (Prensky, 2001).  

More Appropriate for Today’s Students


Another advantage to DGL is that it, according to Prensky (2001), is more appropriate for the students and young workers of today, the members of the twitchspeed generation.  Several studies have been conducted over recent decades to determine what effect video games and computers have had on the children who grew up with them.  Consequently, many publications have come out recently that claim these young people’s minds have been ‘reprogrammed’ by playing computer and video games (Herz, 1997; Tapscott, 1998).  Patricia Marks Greenfield (1984), a researcher in educational psychology, believes that the intensive, regular game play that these people have grown up with has helped them develop a new set of cognitive abilities.  Prensky (2001) argues that these people no longer think like previous generations, causing a tremendous gap between the teaching methods that practicing teachers and trainers are comfortable with and the learning methods that are most familiar and comfortable for today’s students and young workers.  DGL’s advocates believe it is the learning method that will help bridge this gap.  

Learner-centered, Learner-guided Environment


DGL also creates a learner-centered, learner-guided environment as well.  The student has control over where he or she goes and what he or she does within the game.  The game also allows the freedom to freely explore and experiment within the environment.  As the student plays the game, he or she may adapt to the environment, pick up the game vocabulary, undertake tasks, and find treasures and bonus items and use them to progress to more complex levels.  As the student continues to play, he or she must constantly readjust expectations and interactions based on the causes and consequences of each interaction (Gee, 2003).  According to Begg, Dewhurst, and Ellaway, this is a description of a “model paradigm for proactive self reflective critical learning (p1, 2003).”


DGL does offer advantages over other methods of instruction.  Students often find DGL more motivational.  DGL aligns more closely with the way that student’s from the twitchspeed generations think and learn.  It also provides a more learner-centered and learner-guided environment than many other forms of teaching and learning.

Disadvantages of DGL


There are a few disadvantages to DGL, though many of them are misconceptions and disagreements about the place of fun in learning (Prensky, 2001).  Some educators and administrators believe learning should not be fun.  Learning is serious business that must be serious in order to be valued by the students.  DGL can also be quite expensive in both monetary and personnel costs.  Additionally, DGL can create logistics problems with IT personnel.

Learning is Serious
There is still currently much resistance to incorporation of DGL into education or training because many “traditionalists” (Prensky, 2001)) believe that there is no place for fun in learning.  Learning is serious business.  If fun is introduced, it is no longer effective.  Others believe that anything fun will not be seen as important by those engaged in the learning.  Still others believe that learners will not retain anything they learned in a fun environment.  Many studies have been conducted, most notably by Lightspan Achieve Now, that show the contrary (Prensky, 2001).  

High Cost


Another major disadvantage of DGL can be the cost involved.  However, there are simple, inexpensive options available as well such as Jeopardy! and PacMan based shells into which different content can be loaded.  The development of a full, immersive, engaging game takes about 2 years and often hundreds of thousands of dollars to accomplish.  It also takes a whole team of people, from script writers, to graphic artists, to programmers.  There are firms who specialize in developing DGL games.  They are most cost effective than developing the games in-house for most businesses and educational institutions.  However, this option is not inexpensive either (Prensky, 2001).  

Logistics Problems

Additionally, there are logistics issues to contend with.  IT personnel must distribute, install, and support any software that is developed for DGL.  This requires planning and careful scheduling to do smoothly.  The software must also be compatible with the software and hardware already in place (Foreman, 2004).


DGL has disadvantages as well.  Many educators and administrators feel that there is no place in learning for fun or enjoyable activities.  They believe learning must be hard in order to be effective and valuable.  DGL is also more costly than other forms of instruction in terms of both monetary expenditures and man hours.  Additionally, it can create logistics problems for IT personnel who must distribute, install, and support any software developed for DGL.   

DGL in the Classroom


Developing new educational games is an expensive and time consuming process that most educators are unable or unwilling to undertake (Prensky, 2001).  However, many educators have found ways to incorporate commercially available video games into their teaching.  Civilization III (Meier, 2001) has been used in many ways to teach various historical and geopolitical concepts.  When it is incorporated into a scenarios workshop, it becomes a brainstorming tool for the historical analysis of key variables (van der Heijden, 1996).  The game can be customized by the players or the educator to change cultural and population growth and the way resources are allocated.  The actual game world can also be customized.  These customizations promote different types of thought and interaction with the variables presented in the game (Bell, 1997).  Age of Empires (Goodman, Potinger, & Shelley, 1997) is also a good game for this type of learning.   SimCity (Wright, 1989) has been used in Public Administration and similar classes on the collegiate level (Prensky, 2001).  Simulation games such as SimEarth allow students to manipulate otherwise unalterable variables.  For example, students can change global oxygen levels or raise global temperatures and observe the changes on the system as a whole.   Simulation games like SimCity (Wright, 1989) and Railroad Tycoon (Meier & Shelley, 1990) also give learners the opportunity to observe systems over time (Squire, 2003).  

Conclusion


Proponents of Digital Game-based Learning, like Marc Prensky and James Paul Gee, believe that DGL is a better instructional method for teaching today’s students from the twitchspeed generations.  Some educators argue that DGL works more efficiently with the way these students think and learn, which is significantly different from how previous generations think and learn.  DGL is also believed to be more motivational and fun for students as well as creating a leaner-centered, learner-guided environment.  However, proponents of DGL argue that learning is serious and should not be fun.  DGL is also more costly than other learning methods, and it can create logistics problems for IT personnel who must install and support software developed for DGL.

While developing new games is a very time consuming and expensive process, many commercially available games can be used in the classroom.  Games such as SimCity, SimEarth, and Railroad Tycoon can be used to provide learners opportunities to experiment with variables that would otherwise be unalterable.  Civilization III and Age of Empires and games like them can be used to teach a variety of concepts including historical analysis and geopolitical concepts.  Creative educators can find ways to incorporate these games and others into their classrooms to enhance their students’ learning and educational experience.
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