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LEARNERS OF TODAY

 “Digital Natives”, which is the name given to this group by Marc Prensky, who is an internationally acclaimed speaker, writer, consultant, and designer in education and learning, describes members of this generation born between 1976 and 2000.  Unlike members of previous generations, who Prensky termed “Digital Immigrants”, they’ve grown up in a digital era, surrounded by and using videogames, DVD players, computers, cell phones, iPods, and many other tools of the digital era.  They are media multi-taskers who frequently use different forms of technology simultaneously. Their thinking patterns, expectations, and learning preferences have been changed by their digital environment and experiences, thus resulting in a disconnect between what the learners today need, and what traditional classrooms are providing (Prensky, 2006).  A study conducted in 2000 by The National Center for Educational Statistics found that as a result of this disconnect, twenty-eight percent of twelfth grade students believe that what they’ve learned in school is meaningful, twenty-one percent reported that they find their courses interesting, and only thirty-nine percent said that they believe what they’ve learned in school will be important later in life (Apple Computer Australia Pty Ltd. [Apple], 2006). 

Reasons for the Disconnect

The InfoSavvy Group conducted research in 2003 to gain a better understanding of why students are finding their schooling irrelevant and reasons for this disconnect.  Results of their research compared the Digital Native learning preferences to Digital Immigrant teaching methods.  They found that Digital Natives prefer to receive information quickly using many media sources.  However, the Digital Immigrant teachers typically provide controlled release of information from a limited number of sources.  The learners of today are accustomed to and prefer to multi-task.  However, single tasking is common in traditional school settings.  The linear delivery of information through textbooks and other forms of written material in school also contradicts their desire for random access to hyperlinked multimedia information that would deliver information using pictures, sounds and video.  The Digital Natives like working together, while Digital Immigrant teachers assign individual or independent work.  The deferred gratification and rewards system typical of traditional school settings does not meet their need for instantaneous gratification.  Today’s learners like what they are learning to be relevant and immediately applicable.  However, instruction is usually focused on increasing achievement on standardized tests (Apple, 2006).

Why educational digital games work for “Digital Natives” 

To accommodate this new generation’s preferences, skills, and abilities, our traditional methodologies used to plan and determine delivery of instruction must be changed (Prensky, 2006).  Educational digital games, which are built on the science of learning and integrate learning objectives with the motivating, engaging and rewarding features of video games (Federation of American Scientists, 2006, p. 29), are proving to be a powerful and necessary intervention tool that can help to improve achievement and motivation for today’s generation of learners.  Prensky (2006) states that the motivation in gaming is created by keeping the player engaged physically, intellectually, and/or emotionally.  Games are able to monitor the player’s progress, adapt to their needs, and provide immediate feedback (FAS, 2006).  Computers and video games have “perfected a way of learning that meshes well with all the new skills, preferences and pastimes of the Digital Natives” (Prensky, 2006).  A survey conducted by Lepper and Malone (as cited in Kafai & Resnick, 1996) shows the distinguishing features found in video games that students find most appealing.  Individual motivations included challenge, control, curiosity, and fantasy, while the most common interpersonal motivations were cooperation, recognition, and competition.  

What games can teach

The Federation of American Scientists report on educational games describes how “games could be used for the expansion of cognitive abilities, as well as a platform for developing new or practicing existing skills” such as problem solving, setting and achieving goals, managing complexity and team building “in the context of real world goals, rules, and situations” (FAS, 2006).  “Gaming could help to address one of the nation’s most pressing needs-strengthening our system of education and preparing workers for 21st century jobs” (FAS, 2006, p. 3).  

Features of games that are attractive to learning

Henry Kelly, the President of the Federation of American Scientists, identifies five distinguishing features in games, summarized and discussed in the following paragraph, that are attractive to learning.  The clearly defined goals help the learner to understand the purpose.  A player also has many opportunities within the game to apply what they’ve learned.  Games have features that arouse and sustain the learner’s curiosity, and authentic challenges are presented that motivate the learner. Successful games and the process of educational game design provide relevance through “contextual bridging” which will connect instruction to important needs and real-life situations.  The game or tools available to the learner in game design provide support or scaffolding in the form of cues, prompts and hints to build confidence and help students progress until they are able to successfully control their own path of learning.  According to Prensky, the artificial intelligence found in games is able to sense how a student is doing and “tweaks” the game whenever the player moves out of his/her ability zone in order to keep the player appropriately challenged (Prensky, 2006).  Games and game design provide high levels of user control, which helps students feel that they are actively involved in their own process of learning, helping them to gain a sense of ownership.  Incentives, support and feedback are provided to the player immediately and are personalized to meet the needs and capabilities of each individual learner.  Successful educational games and game design tools allow the learner to make mistakes in a risk free environment, and through continuous assessment the games provide them with an unlimited number of opportunities to try again.  The “infinite patience” (FAS, 2006, p. 20) of games keeps a learner from getting frustrated or giving up.  The different formats offered in games can accommodate the differing learning styles and varying cognitive capabilities of the learners. 

What these features teach

These features can help to teach hard to learn knowledge and skills more effectively than traditional teaching methods and are an excellent choice of medium for youth, “ who spend large numbers of hours playing these [interactive] games” (FAS, 2006, p. 17).  On average, kids between the ages of 8 and 18 report spending about 50 minutes per day playing video games.    This is not surprising considering that eight in ten young people report having at least one video game console at home (Kaiser Media Report, 2005).  

Key conclusions from the Federation of American Scientists included that games can: help to develop higher order skills, provide training for practical skills high-performance situations that require complex decision-making, reinforce skills that are seldom used, show and teach how experts approach problems, and develop team-building (FAS, 2006, p. 4).  In gaming and design, the student must think strategically, analyze the situation, form a plan, and follow through.  Multi-tasking, rapid response, and managing their resources within the game or the design of the game is crucial in order for them to succeed.  The safe, low-risk or consequence free realistic environment allows the student to manipulate different variables, make mistakes, try again, and use practical skills that will equip them for actual high-risk future situations.  They can also role-play through games or game design.  They are given the opportunity to think and act like a scientist, or a soldier, or a computer programmer.  They can build environmentally friendly communities, assume the role of a nation’s leader and make trade agreements and treaties with other countries, create virtual worlds, and run football franchises (FAS, 2006, p.  17).  Players learn how to collaborate and cooperate by sharing their knowledge, working together, and providing feedback to one another (Prensky, 2006).  According to Kafai and Resnick (1996) a prominent feature of games and game design is that students are actually learning about academic subjects such as mathematics, programming, history, and physics while playing. 


Computer-based instructional methods used in games

Different types of Computer-Based Instruction (CBI) can be found in educational digital games (DeTomyay R. & Thompson M.A., 1987).  They include tutorials, drill-and-practice, simulations, problem solving, and discovery.  Each type of CBI method serves a different type of learning purpose and goal.  

Tutorials are one of the most common types of CBI methods.  Tutorials offer one-to-one tutoring and provide immediate feedback.  Tutorials are typically used to present or review new information with the goal being to help the learner acquire basic facts and concepts.  Drill-and-practice is the simplest and most common form of CBI methods.  They are used to reinforce and review knowledge that has already been acquired.  Simulations reproduce realistic situations in which the student is able to manipulate different variables and make decisions that will determine the outcome.  These types of games help to integrate one’s skills and knowledge and also help the learner to develop problem-solving skills.

Problem solving CBI methods are best suited for helping the learner determine how the knowledge they’ve acquired can actually be applied.  The learner must figure out what the solution is, and how to use what they’ve learned to achieve it. 

Discovery is a CBI technique that encourages problem-solving and critical thinking skills.  The learner is given tools in an environment and they are encouraged to experiment and explore.  They are able to create their own goals or learning objectives and outcomes.  

Gaming theory

Many educational philosophies, theories, and models support using educational digital games as a method of effectively delivering instruction.  Constructivism, an educational philosophy given its name from Jean Piaget in the 1960’s, is the belief that one constructs knowledge in the context of creating personally meaningful artifacts (Nurrenbern, 2001). Learning occurs when the learner creates meaning based on their own past experiences and prior knowledge, rather than acquiring knowledge based on someone else’s interpretation.  Learners should be actively involved in choosing the instructional objectives.  When working toward these learning goals, scaffolding, or support should be provided as needed for each learner, based on their ability and prior knowledge.  The learning environment or context in which the subject material or content is delivered must be connected so that the learner understands how the skills they are learning are applicable and relevant in real-world situations (Ertmer & Newby, 1993). These learning environments should support discovery or inquiry-based learning, and allow for social interactions and role-playing (Dabbagh & Bannan-Ritland, 2005).  Constructivist forms of assessment should be problem-based and focused on self-evaluation.  Students should take part in determining the criteria for evaluation.  Their understanding should be demonstrated by applying it in an authentic context (Ertmer & Newby, 1993).

Situated Learning is an educational model rooted in constructivism in which the learning takes place in an environment where the skills can be applied and practiced.  Situated learning environments “provide instruction through the exploration of authentic scenarios, cases, or problems (Dabbagh & Bannan-Ritland, 2005).  This multidisciplinary learning context promotes collaboration through meaningful activities in real-life situations.  

Constructionism, a learning theory and model named by Seymour Papert, which is also based on Piaget’s constructivist theories, states that learners should be actively engaged in creating something (I.e. a poem, collage, or a game) which they can then reflect upon and share with others.  These learning environments accommodate multiple learning styles and allow for personal representations (Kafai, 1995).  Games provide personalized support that adjusts to the individual needs and wants of the user. 

Learning by design is also based on the constructivist theory that sees learners as builders of their own knowledge.  Instruction should be centered on the students building external and shareable artifacts such as computer programs, machines, or games.  The focus of learning through design is on the process, however, not the end result.  This means that even though students may not achieve a well-rounded final product or receive the highest score, learning still takes place due to the involvement of the process over time (Kafai, 1995). 

Problem-based learning is a model that engages students in a complex problem-solving activity.  “Students are introduced to a real-world problem that is complex and has multiple solutions and solution paths” (Dabbagh & Bannan-Ritland, 2005).  Dabbagh and Bannan-Ritland describe how an iterative problem-solving model is provided that “supports reasoning, problem-solving, and critical thinking skills”.  The challenges in games are often ill-structured and promote self-directed learning.  Players recognize the challenge, and then choose how they will go about achieving their goals. .  Using this model, students often collaborate to determine what the problem is, what they need to solve the problem and how they will work towards solving it, and then actually put their plan to action.    

Gaming studies

Kent Clements performed a series of studies to investigate the effects of Logo, a computer programming language developed by Seymour Papers, on children’s learning, reflection of their own learning, and mathematical abilities.  He compared nine children who used Logo for twelve weeks to another group of nine children who did not.  The results of the study found that the students who programmed with Logo over the nine weeks outscored the other nine students in almost all areas that they were tested.  Clements concluded that programming may affect problem-solving ability, and that the children working with Logo did in fact think more abstractly about mathematics (Clements, 1987).

A study conducted by Papert and Harel in 1991 as part of an Instructional Software Design Project (ISDP), compared the results between three classes of fourth grade students: 17 of whom were learning how to use Logo to design instructional software on fractions for another class; 18 of whom were studying fractions and learning Logo, but not at the same time; and 16 who were studying fractions but not learning Logo.   The results of the ISDP found that the first group of students outperformed the other two groups.  They also found that while all groups initial understanding of fractions was rather inflexible, only the first group who was using Logo to apply their knowledge of fractions moved to a more generalized understanding and how fractions are connected to everyday objects.  They also developed problem-solving skills.  They were tasked with solving problems, and formed plans for action and then employed strategies.  They were also continually evaluating their product and giving and receiving feedback (Papert & Harel, 1991). 

A group of 16 fourth graders from an inner-city public elementary school were involved in a learning experiment called the Game Design Project.  They were tasked with programming games using LOGO to teach fractions to 3rd graders.  Each student-designer created a software game, cover design, advertisement and documentation within the 6 month time frame.  The assumption of Yasmin Kafai, who headed this experiment, was that through designing and programming, the students understanding and relevance of fractions would greatly increase.  The results of the evaluation showed that the game designers understanding of computer programming and fractions did in fact increase significantly, as did their interest in the subject area, especially in comparison to the control groups who were taught using traditional methods of instruction (Kafai, 1995).  

Kafai and Ching (2001) investigated the possibility that simulation design could improve interest and understanding in science.  They divided a classroom of 33 students into seven teams and observed their planning discussions and their design process.  They found that the students actively engaged in problem solving discussions and planning for the design collaboratively.  They also found that student’s prior use of technology impacted the learning opportunities associated with game design and the actual integration of science into their design.  

Although educational games and game design tools have been used in the past decades, conclusive studies are limited.  Only recently has gaming gained attention and become more widely recognized and considered a successful educational intervention method.  The Federation of American Scientists recommends that due to the implications that gaming has on learning and achievement; a variety of research and development models should be supported at different levels, then combined, evaluated, and applied (FAS, 2006).

Conclusion

Games embed critical content knowledge and skills in an appealing format and environment that accommodates multiple learning styles and preferences.  It is these characteristics and abilities that make educational digital games a strong and successful tool to increase the motivation and achievement of the learner’s of today.  
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