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Introduction


Digital Game-based Learning (DGL) is a term and concept that has been under discussion and debate in recent years.  Much of what has been written is based on the work and opinions of Marc Prensky and Paul Gee, who are heavy proponents for the adoption of DGL as an accepted instructional design in K-12 and higher education courses.  Many articles have been written concerning the arguments for and against DGL.  This paper, however, will concern itself with one question.  Is Digital Game-based Learning situated learning?
Definition of Digital Game-based Learning

Perhaps it would be best to start by defining Digital Game-based Learning.  Prensky never gives a concise or formal definition in his book Digital Game-based Learning.  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,2000; Prensky,2001) as having laid the groundwork for DGL learning models.  
Creating Engaging Games

While there is no set definition of what DGL is, there are several theories for what constitutes an engaging game.  Thomas Malone, in 1981, stated that the three key features that created an engaging game were challenge, fantasy, and curiosity.  He argued that “in order for an environment to be challenging, it must provide goals whose attainment is uncertain (p50).”  According to Prensky (2001), who drew upon Malone, the key characteristics of an engaging game are as follows:

1. Rules

2. Goals and objectives

3. Outcomes and feedback

4. Conflict/competition/challenge/opposition

5. Interaction

6. Representation or story

Jones (1998) argues that the following characteristics, drawn from Csikszentmihalyi’s definition of ‘flow’, are essential to the design of engaging games:

1. Task that we can complete

2. Ability to concentrate on task

3. Task has clear goals

4. Task provides immediate feedback

5. Deep but effortless involvement (losing awareness of worry and frustration of everyday activity)

6. Exercising a sense of control over our actions

7. Concern for self disappears during flow, but sense of self is stronger after flow activity

8. Sense of duration of time is altered.

Prensky (2001) also believes that a very careful balance between what he calls ‘eye candy’ and ‘game play’ must be achieved in order for the game to be engaging.  ‘Eye candy’ refers to the graphics and visual appeal of the game.  In essence, does it look good?  ‘Game play’ refers to the controls and events of the game itself.  In his experience, many games have too much of one or the other.  Some look very pretty, but the controls are difficult and unintuitive or there is no substance to the game itself.  In others, the controls are very easy to use and the game has a solid plot line with engaging events, but there is no visual appeal.  The truly successful games are those that manage to achieve both.  One prime example is the game Metroid: Prime for the Nintendo GameCube.  The plot line is very strong, the game activities are interesting, the controls are fairly simple to learn and use, and the “eye candy” is absolutely outstanding.  

Davis Klaila (2001) believes that the key to developing a good game and also a good learning experience is an engaging storyline.  He states, 

Gaming shows us that long, traditionally tedious, and difficult tasks can be engaging and fun when they are part of an engaging learning experience….A strong story line is key to the success of interactive e-learning.  Working through a story or simulation gives participants context for learning valuable lessons as they address business challenges, resolve workplace issues, and move ahead in the marketplace.  It’s the experience of working through the issues that remains with learners so they’re better equipped to handle real-life situations (p1).

He goes on to say that e-learning consumers should expect programs and games that incorporate the same tools and techniques used by the commercial gaming industry. These programs should include graphics, interaction, and engaging activities that are informational, relevant to the course objectives, and fun.


DGL also creates a learner-centered, learner-guided environment.  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 so they can 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 (2003), this is a description of a “model paradigm for proactive self reflective critical learning (p1).”

DGL in Practice

DGL is already in practice in various fields and subject areas.  It is mostly used in business, but academe is catching on as well, especially in higher education.  Companies such as Ameritrade, GE, Nortel, SAS, and think3 are already using games such as Darwin, Survival of the Fittest, and Where in the World is Carmen Sandiego’s Luggage? to teach subjects ranging from options trading to customer service to CAD software and engineering concepts (Prensky, 2001).  The military has used DGL for years, with great results, including games such as Marine Doom, Bottom Gun, and Tank Commander.  They even use it as a recruitment tool (i.e.- America’s Army).  The games they use have been so successful that they even changed the outcome of a real battle during Desert Storm.  A tank squad encountered superior forces.  Military doctrine dictated that they retreat.  However, they attacked and won the battle.  When asked later why they had attacked, they replied that they had already won a similar scenario in the game, so they knew what to do when they encountered it in real life.  City managers have used SimCity to learn budgeting and planning (Prensky, 2001).  History professors are now using Civilization III in their classes (Burns, 2002).  Even biology classes have begun using DGL and lab simulations (Carnevale, 2003).  Some medical schools and hospitals have also begun incorporating DGL into their curriculum, including a game in which residents must race against the clock to diagnose and cure a virtual patient named George.  If they are not correct in their diagnosis or prescribe the wrong test or treatments, George’s condition gets progressively worse.  If they continue to make mistakes, George dies.  Each time the resident starts the game, George has a different ailment than the time before, making each game completely different (Begg, Dewhurst, Ellaway, 2003).

Definition of Situated Learning

According to McLellan (attributed to Brown, Collins, & Duguid, 1989), situated learning relies on the belief that knowledge is “contextually situated and is fundamentally influenced by the activity, context, and culture in which it is used. (p6, McLellan, 1985).”  Stein (1998) states that situated learning environments are those in which “knowledge and skills are learned in the contexts that reflect how knowledge is obtained and applied in everyday situations (p45, March, 2003)”.  And Kolb (1984) wrote that “learning is the process whereby knowledge is created by the transformation of experience (p269, Kneebone, 2003).”  Lave (1988) states that situated learning “is not an educational form, much less a pedagogical strategy or a teaching technique.  It is an analytical viewpoint on learning, a way of understanding learning (p40).”  Merriam and Cafarella add (1991) “Even miseducative experiences may be regarded as learning experiences…all learning begins with experience (p256).”  

McLellan identifies eight key elements present in situated learning environments: stories, reflection, cognitive apprenticeship, collaboration, coaching, multiple practice, articulation of learning skills, and technology.  It can be argued that each of these elements can be found in well constructed digital game-based learning.  


Stories are a very important element of situated learning and an important tool for learning, understanding, and remembering what has been learned by putting the information into a meaningful structure or context (Bateson, 1994; Coles, 1989; Finnegan, 1994; Hasselbring, 1992; Honan, 1990; McLellan, 1992, 1993a, 1993b; Norman, 1993; Pennington & Hastie, 1991; Rheingold, 1993; Schank, 1990; Schank & Jona, 1991).  Stories can also be an important part of digital game-based learning.  Games such as Myst, Riven, Zelda, and The Monkey Wrench Conspiracy embed information and clues into dialogue between the player and the characters throughout the game.  In many cases, this information is not overt and players must carefully listen to the stories provided in order to finish the game.


Reflection is an often overlooked but vital element in situated learning (McLellan, 1985).  McLellan goes on to say, “Situated learning offers an approach to structuring learning experiences that captures both experiential and reflective dimensions of cognition.  An explicit design goal should be to capture the kind of engagement, the sense of flow and immersion that Norman (1993), Csikszentmihalyi (1990), Bødker (1989), and Laurel (1991) all highlight (p9).”  Interestingly, Jones (1998) draws upon Csikszentmihalyi’s concept of ‘flow’ in his prescription for creating engaging games.  However, reflection is lacking in most digital game-based learning.  Most games do not give the learner much of a chance to reflect upon what they have learned before they move onto another part of the game.  

The element of cognitive apprenticeships also draws heavily on Csikszentmihalyi’s work.  Norman (1993) states, “Motivated activity, whether experiential or reflective, can be challenging and rewarding.  The mind is captured, the experience is exhilarating (p10, McLellan, 1985).”  This is an excellent description of Csikszentmihalyi’s ‘flow’, which is an ideal condition for learning.  Norman (1993) goes on to suggest some design guidelines for situated learning environments (McLellan, 1985): 
1. High intensity of feedback and interaction

2. Develop specific goals and procedures

3. Motivate

4. Provide a continual level of challenge appropriate to the abilities of the learner

5. Directly engage the learner with the learning environment and the learning tasks

6. Provide tools for the learner that help then accomplish the learning goals without distracting from them

7. Avoid distractions that detract from the learning goals or the learning environment 

This list is remarkably similar to the elements of engaging game design proposed by Prensky (2002), Malone (1981), and Jones (1998).

Collaboration is also an important element in situated learning.  Chen, Shen, Ou, and Liu (1998) found that multi-user games become social environments.  The students involved in the experiment began helping each other and collaborating on common problems within the multi-use game environment.  The researchers go on to state that multi-user games can help build a situated learning environment.  Most digital-game based learning does not allow for much, if any, collaboration.  However, with the development and increasing popularity of massively multi-player online role playing games (MMORPG) such as EverQuest and World of Warcraft, newer games which emphasize collaboration can be developed.  

Coaching is a central part of situated learning.  Students receive feedback and guidance as they perform tasks related to the learning objectives.  This guidance fades as the student needs less and less scaffolding to perform the tasks (March, 2003; McLellan, 1985).  Most games provide a similar element, usually by beginning with some kind of training level to orient the player to the gaming environment and game controls.  There is also usually a guide that the player can call upon if he or she needs assistance.  


Multiple practice is a crucial element in situated learning as well.  As McLellan (1985) states, “Skills are honed through practice, where the student moves toward flying solo, with the support of a teacher and coach (p11).”  Digital game-based learning provides a very strong opportunity for multiple practice.  Games typically grow in difficulty and intensity as they progress, challenging the player with new situations and problems throughout the game.  


Finally, technology is also an important factor in situated learning.  McLellan mentions several multi-media situated learning environments including The Adventures of Jasper Woodbury (Learning Technologies Center, 1988), The Great Solar System Rescue Mission from the Tom Snyder Company, and The Mystery of the Disappearing Ducks from LucasArts Entertainment (O’Meara, 1989).  In these multi-media learning environments, student interact with different parts of the learning environment, ask questions of characters, listen to interviews with different characters, and work to solve a problem.  Prensky, Jones, and Gee would all state that these multi-media learning environments are actually digital games.  They contain an engaging, interactive environments, rules, challenging goals and objectives, engaging characters and plots, and feedback.  McLellan (1985) writes, “This is an example of a first-person experience that incorporates both experiential and reflective learning…(p 14).”
Is DGL Situated Learning?

In a word, yes.  I believe it can be argued that DGL is a form of situated learning.  DGL contains most of the eight key elements of situated learning proposed by McLellan, as has already been discussed at length.  It actively engages the learner with the learning environment as he or she explores and makes decisions, which is a key assumption of most situated cognition research (Kirshner & Whitson, 1997; Rovengo, 1999; Rovengo & Kirk, 1995; Abernathy, Thomas & Thomas, 1993).  As learners interact with the game environment, they appropriate information and adapt new knowledge to fit what they already know, which are also key elements of situated learning environments (Kirshner & Whitson, 1998; Prawat, 1999).  
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