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Abstract: Digital Game-based Learning (DGL) has become a hot topic in educational technology in recent years.  Additionally, effective instruction for students with dyslexia and other learning disabilities is a growing concern in higher education.  This paper begins with an overview and working definition of dyslexia, followed by a discussion of the most common difficulties dyslexic students experience in higher education.  Common instruction techniques used with dyslexic students are presented.  Advantages and disadvantages of using DGL are discussed.  Finally, arguments are presented for using DGL as an instruction method with dyslexic students in higher education. 
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Introduction

Digital Game-based Learning (DGL) has recently become a hot topic in the educational technology field.  Its advocates believe it is a better approach to learning than more traditional behaviorist theories because it more closely aligns with the way students now think and learn (Gee, 2003).  Though not all supporters of DGL agree completely with this sentiment, most agree that DGL supports the development of analytical reasoning skills and self-directed learning, cooperative skills, and group problem solving. (Gee, 2003; Prensky, 2001; Carroll, Knight, & Hutchinson, 1995), skills that are all vital in the current job market (U.S. Dept. of Labor, 1991; CEO Forum, 2001).  These same skills are also important to dyslexic students, though they often lack the opportunity to develop them because of the traditional instructional techniques used to instruct them (Agran, King-Sears, Wehmeyer, & Copeland, 2003).

Effective instruction for students with dyslexia and other learning disabilities is a growing concern in higher education.  Instructors are faced with designing curriculum and delivery strategies that will ameliorate the effects of the disabilities their students experience.  These effects include difficulties with reading, organization, memory, listening, math, and written language (Day & Edwards, 1996; Gay, 1996).  On any given college campus, 10-15% of the student population acknowledges a disability (Lissner, 1995).  Of that 10-15%, roughly 29% of the students report having a learning disability (Horn, Berktold, & Bobbitt, 1999; Lewis & Farris, 1999; National Center for Educational Statistics, 2000).  Students with learning disabilities are the fastest growing group of individuals with disabilities in higher education (Day & Edwards, 1996).  In 2001, it was estimated that a half-million students with disabilities were enrolled in higher education in the US (Schmetzke, 2001).  These students were served by 98% of 2-year and 4-year public institutions, 63% of private 4-year institutions, and 47% of private 2-year institutions (NCES, 2000).  Due to the higher levels of education required to succeed in the workforce, this trend is expected to continue upward (U.S. Dept. of Labor, 1999).  In 2000, 85% of the jobs in the US required at least some education beyond high school.  In 1991, only 61% required any type of higher education (Web-Based Education Commission, 2000).

This paper will begin by discussing dyslexia including the cognitive processes and common difficulties and strengths associated with it.  It will then define and discuss DGL.  Finally, it will discuss DGL as a possible instructional strategy for dyslexic students.
Dyslexia: A Working Definition


Dyslexia is a learning disability involving difficulties with reading, writing, and spelling.  Unfortunately, that is where the experts cease to agree.  There are currently over 28 “working” definitions for the disorder.  However, none of these is a completely accurate description of all the difficulties faced by those who contend with dyslexia on a daily basis.  Many of the definitions are too limited, only accounting for a small portion of the symptoms associated with dyslexia (Keates, 2002).  However, the experts cannot seem to agree on what symptoms should be associated with dyslexia.  They are also unable to come to any consensus about the causes of dyslexia.  Until recent years, the definitions of dyslexia have been primarily concerned with the deficiencies perceived in dyslexics.  However, many dyslexics do not feel they are deficient, only that they think differently than most people.  Consequently, more recent definitions of dyslexia are beginning to view dyslexia from the perspective of these differences (Morgan, 1996). For the purposes of this paper, dyslexia will be defined using the following definition released by the International Dyslexia Association in 2000:

The word dyslexia is derived from the Greek “dys” (meaning poor or inadequate) and “lexis” (words or language).  Dyslexia is a learning disability characterized by problems in expressive or receptive, oral or written language.  Problems many emerge in reading, spelling, writing, speaking, or listening.  Dyslexia is not a disease; it has no cure.  Dyslexia describes a different kind of mind, often gifted and productive, that learns differently.  Dyslexia is not the result of low intelligence.  Intelligence is not the problem.  An unexpected gap exists between learning aptitude and achievement in school.  The problem is not behavioral, psychological, motivational, or social.  It is not a problem of vision; people with dyslexia do not “see backward.”  Dyslexia results from differences in the structure and function of the brain.  People with dyslexia are unique; each having individual strengths and weaknesses.  Many dyslexics are creative and have unusual talent in areas such as art, athletics, architecture, graphics, electronics, mechanics, drama, music, or engineering.  Dyslexics often show special talent in areas that require visual, spatial, and motor integration.  This means that the dyslexic has problems translating language to thought (as in listening or reading) or thought to language (as in writing or speaking).

Unfortunately, even this definition is not complete, as it does not account for many of the memory, coordination, and organizational difficulties many dyslexics experience.  According to Fitzgibbon and O’Connor (2002), the difficulties that most adult dyslexics experience can be divided into three categories: difficulties with memory, difficulties with communication, and difficulties with organization and self-management.  

Dyslexic Cognitive Style


According to Morgan and Klein (2000), “An understanding of the dyslexic cognitive style may overcome the mismatch between how dyslexic people learn, remember and process information and the ideas, expectations and assumptions of their non-dyslexic teachers, colleagues, employers, friends, and spouses (p.18).”  The cognitive style employed by most dyslexics is different from many non-dyslexics.  In keeping with the current trend of recognizing dyslexia as a difference instead of a deficit, it is useful to understand the differences and, in many cases, advantages of how dyslexics think and learn.  First of all, most dyslexics learn better if the knowledge is presented in a larger context.  For example, most dyslexics would have a difficult time remembering three steps in a procedure if they did not know how those steps fit into the rest of the procedure.  Many dyslexics also tend to be very visual thinkers.  They usually think of problems in very holistic terms, often seeing the “big picture” before seeing any small details.  Additionally, dyslexics tend to be very good at visualizing multiple dimensions of drawings, often being able to extrapolate the third dimension from two dimensional drawings and plans.  They tend to learn very well from visual aids such as diagrams and transparencies.   Tactile-kinesthetic methods of learning can also be very beneficial as many dyslexics are very good at learning through a “hands on” approach (Morgan and Klein, 2000).


Higher cognitive processing skills such as reasoning, interpreting, understanding, creating and synthesizing are generally not affected by dyslexia.  However, a dyslexic student may have trouble performing higher level tasks because he or she is unable to understand and process written course material, or he or she may have difficulty processing information presented aurally.  In general, dyslexic students vary greatly in their abilities and level of performance, including those who have developed exceptional compensation strategies (Cottrell, 1966) and those who are very gifted students despite their dyslexia (Aaron & Guillemord, 1993; Vail, 1990; Everatt, Steffert, & Smythe, 1999).  Often, dyslexic students show an unusual aptitude for mathematical, spatial, linguistic and creative abilities which allows them to excel in such fields as engineering, architecture and design.  Some researchers believe this is due to a physiological difference in the brains of dyslexics (Miles & Miles, 1993; Stein, 2001).  Additionally, dyslexic students tend to prefer higher order thinking skills, deep understanding of concepts, and personalized and applied approaches to study, usually finding them easier than rote learning (Powell, 2003).  Powell (2003) compiled the following key learning needs of dyslexic students (p. 128-9):
Key Learning Needs of Dyslexic Students:
Students with specific learning difficulties (dyslexia) are likely to perform best when:

· They can be creative;

· The are relaxed and confident rather than stressed and pressurized;

· They have sufficient time to work at their own pace, double-check their actions or output,  and to undertake multiple practice in new tasks;

· They can pause, relax, and focus before and during tiring or demanding tasks;

· They can plan out their task and compensate for their specific difficulty rather than being ‘put on the spot’;

· They are given time and space to work out how to perform a task ‘from within’;

· They are allowed to demonstrate their understanding in the means that best suits their disability (variously, by voice, hand-writing, typing, voiced software, production of artifact, practical demonstration, etc.);

· They can make use of their best sense modality, such as sophisticated color coding, auditory memory, or opportunity to move about and shift position;

· Their attention is not diverted by unnecessary interruptions or distractions;

· Visual (such as overheads/handouts) and sound (such as tape) stimuli are good quality;

· Unnecessary hurdles are removed in due consideration for the additional time that tasks can take;

· Verbal instructions are accompanied by written ones, and vice versa (Powell, 2003, p. 128-9).

Instruction Techniques


The most common instructional techniques that seem to be effective for dyslexics can be divided into three main categories: multi-sensory, technology, and interest driven.  Multi-sensory approaches are the most common and are based on the oldest research.  Technology approaches are relatively new and continue to develop as technology develops.  Interest driven approaches are very new ideas, mostly sparked by Fink’s 1998 research study of successful adult dyslexics.


Until recently, all dyslexia remediation and instruction methods were based on the research of Dr. Samuel Orton, considered by most dyslexia experts to be the father of dyslexia research, remediation, and instruction.  Dr. Orton was a pathologist, neuropathologist, neurologist, and psychiatrist.  His work mostly focused on the neurobiological concepts and theories surrounding dyslexia.  In 1917, Dr. Orton read the manuscript Hinshelwood (1917) wrote on “Congenital Word Blindness” or unexplained reading problems experienced by intelligent children.  Orton began his own research into the reading problems, calling them strephosymbolia or “twisted symbols.”  Strephosymbolia is known today as dyslexia (Orton, 1925).  Orton believed dyslexia was not caused by vision or hearing problems, other popular hypotheses at the time, but was instead caused by a language problem or a “specific reading disability” as he labeled it in 1928.  Some experts still refer to dyslexia by the name specific reading disability (Orton, 1928).  

Orton also believed in focusing on the strengths of his patients, not just their weaknesses.  He continually reiterated that all dyslexics are teachable with appropriate instruction.  In his speech to a group of Oskaloosa teachers, he stated that problems learning to read are a disability rather than a defect, as was also popular opinion at the time.  Many teachers felt that students with dyslexia were just lazy or unmotivated.  Unfortunately, this opinion has remained current with many uneducated educators.  Dr. Orton cautioned these teachers in his Oskaloosa speech with the following statement: “This means we do not look upon them (reading difficulties) as deficiencies which cannot be cured but rather as special handicaps requiring special methods or often simply more careful and painstaking application of usual methods (Henry, 1998 p.7).”  

Orton believed that dyslexia has a biological root, but he also felt it should be treated through education.  As early as 1925, he suggested that “…the logical training for these children would be that of extremely thorough repetitive drill on the fundamentals of phonic association with letter forms both visually presented and reproduced in writing, until the correct associations were built up and the permanent elision of the reversed images and reversals in direction was assured (Orton, 1925, p.614).”  Thus, the idea of multi sensory instruction was born.  However, even though he felt the methods should contain “extremely thorough repetitive drill” he also insisted the instruction not be programmed and be adaptable to the individual needs of the learner (Orton, 1925).  

Orton began working with Anna Gillingham in 1931 to develop an effective method of instruction and remediation for dyslexic children.  This method was the Orton-Gillingham method.  Gillingham believed that dyslexic children were unable to learn to read using ‘sight word’ methods.  Instead, they needed an instructional method that “…is based upon the constant use of associations of all of the following: how a letter or word looks, how it sounds and how the speech organs or the hand in writing feels when producing it (Gillingham and Stillman,1956, p.17).”  This educational theory formed the basis for many other multi sensory methods such as the Herman method, Alphabetic Phonics, Project Read, the Slingerland method, Phono-Graphix, and the LANGUAGE! Method (Henry, 1998, Morgan and Klein, 2000).  

However, most of these methods were developed for children.  Some of them can be used for adults, such as Project Read and Phono-Graphix, but many of them do not take into account one of the most basic tenets of adult education according to Malcolm Knowles (1998): adults must have control over their own learning or they will not learn.  

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.  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), 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.

Davis Klaila (2001) believes that the key to developing a good game and also a good learning experience is a good 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 (Klaila, 2001, p.1).

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.

Advantages of DGL


According to Prensky (2001) and all his followers, there are many advantages to DGL.  First of all, it 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, p1, 2001).”  If it is constructed properly, it 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 GBL- “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).  


Another advantage to GBL 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.  


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).”


Students engaged in DGL manage their own learning, which helps them feel more responsible for their learning.  They also develop a more interdisciplinary approach to learning.  As they work through problems, they must gather and use information from a broad range of disciplines.  This not only helps tie various aspects of the curriculum together, it also helps to create an authentic framework for the content.  When students encounter new related information, they can more easily associate it with the rest of the framework (Gee, 2003).  Additionally, students tend to be more interested in learning and retain knowledge longer if the problem is of personal interest to them (Glasgow, 1997; Gee, 2003).  

DGL also strongly supports the tenets of andragogy, or adult education, as established by Knowles.  According to Knowles (1998), adults are more successful in an educational environment where they have control over their own learning and the knowledge presented is personally relevant to them.  Students learn in a more open-ended environment, which allows them to construct knowledge in ways that are most useful to them (Glasgow, 1997).  Adults typically do not respond well to very rigid, structured learning environments where they are to passively sit and absorb knowledge (Knowles, 1998).

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).  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 done, most notably by Lightspan Achieve Now, that show the contrary (Prensky, 2001).  


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 more cost effective than developing the games in-house for most businesses and educational institutions.  However, this option is not inexpensive either (Prensky, 2001).  

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).

Digital Game-based Learning for Dyslexics


To date, there is a dearth of research concerning using DGL with dyslexic adults.  However, I believe DGL could be an excellent instructional method for dyslexics, helping both students and instructors to learn more easily and with less stress than many of the methods currently used, especially for adult students.  


First of all, dyslexic students, like other students, must develop problem solving skills to cope in everyday life (Savin-Baden, 2000).  However, most of the traditional instructional methods focus only on mindlessly repetitive tasks that require little cognitive processing.  Instead, students are forced to endlessly copy letters and numbers in a very rigid, structured environment (Orton, 1928).  These methods are counter to the basic tenets of andragogy.  They are also hopelessly boring.

As discussed earlier, DGL helps students to develop a framework for knowledge.  Dyslexics prefer to learn all new knowledge within a framework or context.  They have great difficulty understanding and retaining knowledge if it is not within a framework or context of some kind.  If they are allowed to create their own framework, their understanding will be even stronger.  Additionally, dyslexic students have difficulty memorizing large amounts of information, as is generally required in traditional curriculum (Engel, 1997).  DGL does not require this kind of memorization.  

Dyslexics tend to be very visual learners, preferring visual information to text based or aurally presented information.  They also generally prefer to learn facts and concepts simultaneously, which helps them form frameworks for the facts they are learning (Crux, 1991; Glasgow, 1997; Smith, 2002).  Dyslexics may find that sounds and images help them understand content that would be difficult for them to understand solely from print-based information (Dimitriadi, 1999).  DGL is a very visual medium which presents information situated within the context it is needed (Gee, 2003).  
Another difficulty that dyslexics often face in traditional education environments is the lack of creativity inherent in them.  Dyslexics are generally very creative and tend to have difficulty seeing problems in the same way as non-dyslexics.  DGL allows them to solve problems and explore new material using any method they choose (Gee, 2003), thus allowing them the creativity they crave.  It also allows them to represent their knowledge in creative ways, instead of requiring written or verbal communication, which is often difficult for them.

Finally, dyslexics can be highly successful if they are motivated, interested, and actively involved in what they are learning (Delisle, 1997; Fink, 1998; Glasgow, 1997; Newman, 1997).  As discussed earlier, if information is presented in a way relevant and interesting to the student, the student is much more motivated to learn whatever is necessary to solve them (Gee, 2003).  The same is true for dyslexic students.  Fink’s research showed that adults with profound difficulties resulting from their dyslexia could still persevere and be tremendously successful, often without any accommodations, if they were sufficiently motivated and interested in what they were studying.  DGL can present learning situations that are very interesting and motivational to dyslexics, thus inspiring them to work through their difficulties to learn.
Conclusion

Digital Game-based learning has not been widely explored as an instructional and learning method for adult dyslexics.  However, I believe DGL is particularly well suited to the needs of dyslexic students.  It allows them to learn and represent their knowledge in creative ways that minimize their difficulties.  It has the power to keep them interested and motivated enough to persevere through their difficulties.  Finally, and most importantly, digital game-based learning challenges dyslexics’ higher thinking without overloading them with rote learning and memorization.  
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