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Abstract
My Capstone examines video games, literacy and struggling readers.  It is based on my coursework in Digital Literacies, readings, fieldwork with SURGE, and a case study of a twelve-year-old boy with attention-deficit hyperactivity disorder (ADHD) named Edgar. My lens is the work of one of the New London Group members James Paul Gee and his 36 Principles of Learning from his book What Video Games Have to Teach Us About Learning and Literacy. I look at the following questions:  What do we know about struggling readers, particularly minority urban middle school boys?  What do we know about video games as a learning environment and their space in the larger learning environment?  What makes an educational video game effective for learning and engagement? How is assessment embedded into video games and what makes that type of assessment useful?  For each section of the paper, I look at both the broader view of video games for urban boys and the specific case of Edgar.  
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Video Games, Literacy & Struggling Learners
According to the New London Group (1996), we live in a world of multiliteracies, “the multiplicity of communication channels and media, and the increasing saliency of cultural and linguistic diversity” (4).  This vision of multiliteracies includes language, image and sound in both print and digital formats, such as books, songs, movies, websites, hypertexts and video games.  Students today need to develop the skills to read all of these varying texts.  Video games are one of these texts.
Children as young as eight spend as much time per day engaged with media as they spend in school; seventy-five percent of American children play computer and video games (Thai, Ching & Rejeski, 2009).  Digital games offer an opportunity to reach children where they are and transform teaching and learning in America, thereby preparing them to meet the demands of the 21st century.
Due to children’s affinity for video games, there is growing interest in discovering how digital games can be used effectively to educate children.  Some research has shown that using video games, particularly with low-achieving students, increases their autonomy, enhances their engagement and builds their self-efficacy (Hernandez, 2009).  Research suggests it is an empowering problem-solving method of education for those who have difficulty with conventional teaching methods, such as those who are struggling readers or who have attention deficit hyperactivity disorder (ADHD) (Gee, 2007, 2009; Women’s Health Weekly, 2008; Handelman, 2008; Brim & Whitaker, 2000).
My Capstone examines video games, literacy and struggling readers.  It is based on my coursework, readings, fieldwork with SURGE, and a case study of a twelve-year-old boy with ADHD named Edgar. My lens is the work of one of the New London Group members James Paul Gee and his 36 Principles of Learning from his book What Video Games Have to Teach Us About Learning and Literacy.  For each section of the paper, I look at both the broader view of video games for urban boys and the specific case of Edgar.  
Learners
Middle School Children
Middle school children have traditionally been defined as students in fifth through eighth grade, approximately ages 10-14.  However, the marketplace defines this middle childhood group or tweens as 8-12 year olds, which would be third through sixth graders.  Since educational video games are a hybrid of education and entertainment, I am choosing to use the marketplace definition for tweens.  
Developmentally, middle school is a time of transition.  Intellectually, middle school students are moving from the concrete to the abstract.  They enjoy active learning, particularly learning that involves socializing with their peers (CA Department of Education, 1989).  Middle schoolers desire increased autonomy. A student who is autonomous tends to be more engaged, and a student who is more engaged feels more self-efficacious.  According to Wilhelm (2008), these are three characteristics of successful learning that must be promoted in struggling learners, such as low achieving middle school students with ADHD. 
Low SES
Although minority students with a low socio-economic status (SES) are often considered at-risk for school failure due to a host of environmental and behavioral factors, they do possess the proven capacity to achieve (Borg & Dalla, 2008). Some of their lack of achievement may be due to the fact that they are not engaged with what they are learning.  Although video games are not the silver bullet for low SES children, they can be used in the classroom as a protective factor for the individual and school domains.  According to the Search Institute (2006), promoting a child’s sense of self-efficacy and supporting academic success strengthens the child, increasing his chances at success in life.
All of the boys I interviewed for the SURGE project had some experience either at-home or in-school or both with video games ranging from handheld games like PSP, console games like X-Box or online games.  Many are so proficient with sports and shooter games that they would be considered experts according to Bransford, Brown & Cocking (2000).  Given the prevalence of gaming, I believe we can generalize from this sampling that most low SES children have some experience with video games either at-home or in-school or both.
ADHD Students
Since Edgar’s teacher identified him as a clinically diagnosed ADHD student, I am including information about ADHD in minority children.  According to the National Institute of Mental Health, attention deficit hyperactivity disorder (ADHD) symptoms include difficulty staying focused and paying attention, difficulty controlling behavior and hyperactivity.  ADHD can also be a sign of a co-existing illness or conditions, such as learning disabilities including dyslexia, oppositional defiance disorder, conduct disorder, anxiety and depression, bipolar disorder and Tourette’s syndrome.  It is possible that many low SES students are suffering from ADHD but have not been diagnosed. 	
The National Resource Center on AD/HD cites a 2007 Center for Disease Control publication entitled Vital and Health Statistics that reports the following:
Overall
· There are 4.5 million children ages 3 to 17 (7% of this age group) with ADHD.
· Boys are more than twice as likely to have AD/HD, with 11% of boys in this age range having the disorder and 4% of girls

By ethnic background
· White: 3.6 million children have ADHD (7.6%)
· Black or African American: 705,000 children have ADHD (7.4%)
· Hispanic or Latino: 602,000 children have ADHD (5.1%)

Although ADHD is not as prevalent in minority children, it is diagnosed more with children from low socioeconomic status.	
Smith and Adams (2006) report that children with ADHD experience difficulty with academic achievement.  Oftentimes this is due, in part, to the fact that ADHD is comorbid with learning disabilities.  Reading is the most common learning disability.  Therefore, many ADHD students have difficulty reading.  Struggling readers are most often struggling learners since reading skills are needed across the curriculum.  According to Stanovich (1980), struggling readers exhibit weak decoding skills, lack of fluency, insufficient prior knowledge, ineffective strategies, and lack of engagement and motivation.  
	Marshall and Hynd  (1997) also point out that academic difficulties are more pronounced for those with the inattentive type of ADHD.  Boschert (2002) states that children with ADHD have more difficulty in middle school.  They often have an auditory processing problem that makes it difficult for them to focus on lectures.  Repeated school failure leads to a lack of motivation. Santrock (1987) says that students who appear unmotivated often feel overwhelmed and incapable; they lose their desire to try.  Guthrie & Wigfield (2000) define motivation as “the cluster of personal goals, values, and beliefs with regard to the topics, processes, and outcomes of reading that an individual possesses” (404).  Interestingly, Alvermann, Hagood, Heron, Hughes, Williams, and Jun, (2002) note that students often exercise far more 
sophisticated reading habits when they are away from the classroom for example, students engaged in complex reading and writing activities around computer games but not in the classroom. 

According to Ota & DuPaul (2002), effective academic behaviors for students with ADHD are:  “(a) instructional pace determined by the learner; (b) continuous prompting of academic responses; and (c) providing frequent, immediate feedback about quality of performance” (243).
Edgar
	Edgar is a twelve-year-old Mexican-American boy.  According to his teacher and IEP, Edgar has severe ADHD.  He receives medication and has a highly regulated schedule.  He is a low SES student who is also low achieving.  His teacher said, “I don’t have time to give Edgar the attention he needs because so many need my attention” (N. Ison, personal communication, May 24, 2010).
Learning Environment
Digital age
Cell phones, e-mail, laptops, iPods, hypertexts, social networking, PDAs, texting, instant messaging, video games…media and technology have transformed the planet into a digital world.   Johnson, Smith, Levine and Haywood (2010) point out that children born in the early 2000’s know a world in which they can access the global network from their fingertips (17). This just-in-time access to people and information has changed the way that children think and learn.  
Media is the language of kids. According to the Kaiser Foundation’s Generation M2:  Media In the Lives of  8-18 Year Olds (2010), “given the amount of time they spend using more than one medium at a time, today’s youth pack a total of 10 hours and 45 minutes worth of media content into those daily 71⁄2 hours—an increase of almost 2 1⁄4 hours of media exposure per day over the past five years.”  From fifth grade through graduation, the average kid will spend 10,080 hours in school, if they have perfect attendance, and 10,000 hours gaming by the age of twenty-one (McGonigal, 2010).
Bourgonjon, Valcke, Soetaert, and Schellens (2010) show that “students immersed in video games do prefer a different kind of education” (1152). They are open to using video games for learning.  Given the enduring nature of technology as well as students’ affinity for media, particularly video games, parents, educators, researchers and policy makers need to look closely at how to integrate game-based learning in the classroom.
Constructivism
	Klopfer et al. (2009) believe that the “promise of games is that we can harness the spirit of play to enable players to build new cognitive structures and ideas of substance” (p. 5).   Through games and fun, people let down their defenses and open themselves to possibilities.  Remember Willie Wonka and the Chocolate Factory?  Wonka’s factory is an imaginative place in which the visiting children are free to exercise their decision-making abilities, and they must live with the consequences.  Video games are a constructivist-learning environment.  
	The constructivist environment is a balanced combination of scripting and awareness (Hesse, 2007).  The scripted elements include the setting and activities within the game.  There are certain places to visit and particular things to do.  However, play is not restricted to a prescribed order.  Players are given the opportunity to choose based on their awareness, their knowledge of situational affordances (Buder & Bodemer, 2005).  This approach is similar to the Choose Your Own Adventure books.  Players are co-creating the game with the designer.  
	This environment serves as a model of the real world. Gee (2009) states that models are “used for imaginative thought, learning, and action when the real thing is too large, too complex, too expensive, or too dangerous to deal with directly” (p. 72).  Video games give them a safe place to learn and explore without the burden of reality. 



Play
It is important to note that Edgar’s learning takes place in a play environment. According to Salen and Zimmerman (2004), play is “free movement within a more rigid structure” (304).  In his theory of social development and play, Vygotsky (1967) says:  
“At school age play does not die away, but permeates the attitude toward reality.  It has its own inner continuation in school instruction and work (compulsory activity based on rules).  All examinations of the essence of play have shown that in play a new relationship is created between the semantic and the visible – that is, between situation in thought and real situations” (p. 18).  

To summarize Vygotsky, play is learning.  
Play gives children freedom.  According to Klopfer, Osterweil and Salen (2009), play gives children the following freedoms:
1. freedom to fail
2. freedom to experiment
3. freedom to fashion identities
4. freedom of effort
5. freedom of interpretation (p. 4).
The freedom to fail is the opportunity to try new things and make mistakes, such as fall off a skateboard or lose a game of Monopoly.  Children learn as much through failing as they do through winning.  The freedom to experiment is the opportunity to do things differently, to take a new approach, such as building a tent with chairs and blankets instead of a table and sheet.  The freedom to fashion identities is the opportunity to pretend, such as pretending to be a mommy, a doctor or a superhero.  The freedom of effort is the opportunity to alternate between intense and relaxed play, such as running then stopping during a game of tag.  The freedom of interpretation is the opportunity to learn individually.  No two people have the same experience playing a game.  These freedoms allow children to learn by doing, to be active participants in their learning experience.  As Koster (2005) says, “Fun is about learning in context where there is no pressure, and that is why games matter” (98).
Video games: Potential Benefit for Students
Using video games for learning falls under the category of computer-assisted instruction (CAI).  CAI highlights essential material, is multi-sensory, chunks information and provides immediate feedback (Ota & DuPaul, 2002).  All of these instructional methods are beneficial for students with ADHD.  Likewise, Ford, Poe & Cox (1993) found that students with ADHD were more attentive to learning math when the CAI was an animated game format than when it was a drill and skill format.  
At Sam Houston Middle School in Garland, Texas, a low-income minority school where only 63% of students met math proficiency standards in 2007, the math facilitator introduced DimensionM, an immersive computer game that uses pre-algebra and algebra in action-adventure missions, to his middle school students.  He invited students to play for an hour each weekday after school.  The math lab was full every day.  Before long, the school had to offer a morning gaming session in order to accommodate the number of students who wanted to play and learn.  Hernandez (2009) says, “Middle school students are at a point in their development when they crave more autonomy in their lives, but traditional teaching methods required them to be passive recipients of instructional content” (45).  According to the most recent standardized math test, 80% of the math lab students passed on grade level (Hernandez, 2009).  The staff at Houston Middle believes that playing the video game increased students’ self-efficacy, provided an acceptable outlet for aggression, gave students a sense of control and taught algebra concepts through hands-on instruction.
An Australian Experiment for ADHD students
Other research evidence suggests that students with ADHD benefit from playing video games.  In 2002, a study was conducted by Lawrence, Houghton, Tannock, Douglas, Dukin, and Whiting in Perth, Australia with a cohort of 114 boys aged 6-12 years, of whom 57 had received a diagnosis of ADHD and 57 were considered normal.   In the ADHD group, 20 boys were classified as inattentive type (ADHD-PI) and 37 were classified as combined type (ADHD-CT). Two videogames were selected as measures.  The first was a simple target game called Point Blank (1998).  The boys were instructed to hit as many targets as possible and not waste bullets.  This game required some inhibition.  The second videogame was an adventure game called Crash Bandicoot.  It involved moving an animated figure through the jungle and overcoming hazards.  The game required behavioral inhibition and the executive functions (EF) of  working memory, reconstitution, and rule-governed behavior. 
No difference was found between the ADHD and normative comparison group (NC) in the target game.  In the adventure game, there was no significant difference in behavior inhibition (pauses), nonverbal working memory, or reconstitution in regard to novel responses.  The ADHD group did show a difference in some reconstitution, verbal working memory and motor control/fluency.  The boys with ADHD exhibited more affective exclamations and self-talk and completed fewer challenges.  Their self-talk was more task-relevant than the normal group.  
A closer look at the videogame component reveals interesting findings.  The ADHD group’s inhibition response was equal to the NC group for both games.  This may be due to the fact that videogames provide immediate and continuous visual and auditory feedback and reinforcement, which helps boys with ADHD.  Videogames can also be self-paced.  The self-pacing may give the boys with ADHD time to relieve other working memory demands, requiring less information to be kept.  
Additionally, there is evidence that videogames promote the release of striatal dopamine, which is thought to be deficient in ADHD.  Playing the game may increase dopamine levels, which in turn enhances arousal and cognitive control (Lawrence et al., 2002). 
The fact that the ADHD boys exhibited more self-talk suggests that “think-aloud” strategies encourage focus and arousal.  Thinking aloud is not necessarily disruptive behavior; it helps with problem solving (Lawrence et al., 2002).
The Video Game
A video game itself is a learning environment.  Each game has its own semiotic domain as a design space complete with its own symbols, images, grammar, identities, and social practices (Gee, 2007).  The game may be shooter, adventure, sports, fantasy, role-play, music, dance or others.  It may require players to act as themselves or to create an identity.  Video games create what Erickson (1968) called a psychosocial moratorium, a learning environment where students can take risks without experiencing real-world consequences.
Edgar’s School
	One of the sites where I worked with students for the SURGE project is a middle school in a central Southern city.  This school is located in an at-risk cluster in a large urban district.  Of the 505 fifth through eighth grade students attending the school, 83% are minority students and 91% receive free/reduced lunch.  Only 18% tested special education (TVAAS, 2009).
	My associates and I coordinated with a sixth grade science teacher to provide the video game SURGE for her team during the final weeks of the school year.  We took laptops into the classrooms and had the students play the game for a one-hour session.  During one of these sessions, I observed, interviewed and videotaped a boy named Edgar.  




Edgar’s Game
Edgar played SURGE.  SURGE is a maze type game set in outer space.  A player must successfully navigate his ship through the maze and obstacles to rescue the Fuzzy.  The maze increases in difficulty with each level.  
[image: surge_2dmmin_pic]
Screenshot from SURGE

Curriculum & Instruction
Skills & Content
James Paul Gee (2009), father of the digital games movement, says “Digital games are, at their heart, problem solving spaces that use continual learning and provide pathways to mastery through entertainment and pleasure” (p. 67).  Gee refers to this as deep learning.  Deep learning involves power, vision, reflection, interpretation, strategy and perspective taking.  These are higher level thinking skills.  In essence, through video games, children are enacting stories.  By situating oneself in a story, one can learn more about people, places, problems and solutions.  
In addition to higher level thinking skills, children can learn other skills and content through video games. Deubel (2006) notes that video games improve mental agility by requiring self-monitoring, long and short-term memory, principled decision-making and pattern recognition.  Games often include a specific vocabulary.  For example, in Vanderbilt professor Doug Clarke’s game SURGE, which teaches Newtonian physics, children must understand the term velocity in order to navigate successfully through the virtual world. 	
Deeper learning video games are not the skill and drill practice games like Reader Rabbit.  Deeper learning games are role-play and adventure games like Civilization, or serious games, such as Urgent! Evoke.  As Klopfer, Osterweil and Salen (2009) note, “Good educational games will consider both the learning goals/content and the game play at the same time” (p.31).  The good games are a seamless blend of education and entertainment.
In recent years, government funding has placed an emphasis on digital games related to S.T.E.M. (science, technology, engineering and mathematics).  This is due in part to the digital games’ focus on the scientific method: ask a question, do research, form a hypothesis, conduct and experiment, analyze results, and state conclusions.  This is critical thinking.  The scientific method can be used to teach across the curriculum.  Likewise, digital games can be used to teach across the curriculum and across grade levels, including physical education, health, and social studies.  Below is a table that offers a glimpse into the games that are available:
	Digital Game
	Curriculum Focus

	Ayiti:  The Cost of Life
	Social studies – “What is it like to live as a family in poverty in rural Haiti?”
www. ayiti.newzcrew.org/ayitiunicef/

	The Operation:  Resilient Planet
	Science – oceanography
www.jason.org

	Dance Dance Revolution
	Physical education – dance your way to fitness
A Wii game

	Rock Band
	Music education
For Wii, Xbox, Nintendo

	Democracy 2
	Civics & Government – “What problems are facing the nation and what decisions do leaders need to make to address the problems?”
www.positech.co.uk/democracy2

	Sneeze
	Health – “How do infectious diseases spread?”
www.routesgame.com

	Arden:  The World of William Shakespeare
	Literature – life in Elizabethan England
www.greatgamesexperiment.com/game/arden

	Lure of the Labyrinth
	Mathematics – pre-algebra
http://labyrinth.thinkport.org


			Table 1:  Digital Games & Curriculum Focus
SURGE, A Video Game to Develop an Understanding of Newtonian Mechanics
This summer I spent time doing field work with an educational video game developed by Douglas B. Clark, Associate Professor of Science Education here at Vanderbilt University.  Dr. Clark is leading a project called SURGE, Scaffolding Understanding by Redesigning Games for Education, funded by the National Science Foundation.  SURGE uses design elements of popular commercial video games to help students learn and understand Newtonian mechanics (Clark & Nelson, 2009).  This has given me first-hand experience into how children, especially those from low socio-economic backgrounds, engage with video games in the classroom.  In the following section, I present a case study based on the fieldwork conducted in May-July 2010.
 [image: ]
          Screenshot from SURGE
	
	My research associates and I brought laptops into a sixth grade science classroom in a low SES school.  When the students came into the room, the teacher introduced us as researchers from Vanderbilt University who needed help with a video game.  My associates and I told the students that we needed them to play SURGE and give us their expert advice on how to improve it.  During the one-hour session, I observed and interacted with students, assisting and coaching as needed.  A select few students who had parental permission were videotaped as they played.
Overall, I observed that the text in the game impedes students.  They miss key information because they don't take the time to read, either because they are eager to play or because they are daunted by the text.  Many are struggling readers who are experiencing school failure.  Despite their academic difficulty, I believe they are learning the scientific concepts and that their game-play will show they are learning.  They may not have the language to articulate their learning, either because it is a foundational concept that is difficult to explain or because they lack the literacy skills to communicate their learning -- just can't put it into words.  However, with coaching from me, my research associate or another teacher, they are able to successfully complete the game.  The coaching they need is related to the vocabulary.  They needed to talk through the definitions for words like velocity, increase and decrease.  They also have to be encouraged to pay attention to all of the visual clues on the screen that will assist them with their game play.  The fact that students still needed direction from adults demonstrates the changing role of teacher from lecturer to facilitator.  Teacher and student become co-creators of the students’ learning.  Teachers provide further explanation, guidance and assessment for students to ensure that appropriate learning is occurring.  In addition, teachers support the transfer of learning from the virtual world to the real-life world.  As Thai et al. point out, “children benefit most from well-designed educational media…when they can play across formal and informal settings, and when adults help them and offer a context for the information or skills they are developing” (31).  Although the game brought students and teachers together, ideally the video game would contain helps, which the student could access independently. Therefore, student-teacher talk could be centered on deeper conceptual learning rather than on basic vocabulary and instructions.  
When students are engaged with video games, students could become isolated from each other and teachers could assume that the game is meeting all of the instructional goals.  Teachers could be tempted not to interact with the students during game play.  However, teaching and learning through video games can actually promote teachable moments. Furthermore, student dialogue about what is being encountered in the game environment can help students play the game successfully.  Students can share strategy and information with one another. 
	During the first few minutes of game play, I asked the teacher if there was a boy who was a struggling learner who also had permission to be videotaped.  We had previously discussed my research focus, and she was eager to assist.  She suggested that I observe Edgar.  
	As soon as I turned on Camtasia, the video recording program, Edgar began to talk.  He gave a play-by-play description of his moves in the game.  After reviewing his session, I noticed that his comments had themes.  Aware that autonomy, engagement and self-efficacy are critical for middle schoolers who are struggling learners, I have arranged his statements in three categories:  autonomy statements, engagement statements and self-efficacy statements (Wilhelm, 2008).  I am focusing on these outcomes because I believe that if a student is autonomous, engaged and self-efficacious he can learn.  I will examine these statements and compare them to video game theory, particularly Gee’s learning principles of video games from his book What Video Games Have to Teach Us About Learning and Literacy (2007). 

Autonomy
	Autonomy means freedom to choose.  Nurturing students’ autonomy is at the heart of adaptive instruction.  As Corno and Snow (1986) state, adaptive instruction “arranges environmental conditions to fit learners’ individual differences.  As learners gain in aptitude through experience with respect to the instructional goals at hand, such teaching adapts by becoming less intrusive.  Less intrusion, less teacher or instructional mediation, increases the….need for more learner self-regulation (621).  
	Autonomy Statements (video timestamp)

	“If one control doesn’t work, then you can try another one and another one until you find one that can work.  You have to read instructions so you know what to play, how to play…” (:53-1:14)

	“I like games that are complicated….because you learn how to be patient.  (4:00-4:14)

	“Schoolwork is harder…it’s not technology…a lot of times it’s just paper and pencil….the teacher…the teacher has to let you write it, she explains it…if you have a computer game all you have to do is read the instructions and you can do it by yourself and the teacher observes it” (12:00-13:15)

	“some teachers think we don’t follow directions on a piece of paper…I think it’s harder cuz all you can do is read it…but here you click on stuff and you’re done” (20:10-20:27)

	(stretches) “Sometimes you might get tired so you have to stretch…” (21:48-22:03)


					Table 2:  Autonomy Statements
	Each of Edgar’s Autonomy Statements focuses on his opportunity and ability to make choices.  He chooses which controls to use.  He chooses whether or not to read the instructions.  He chooses to play a complicated game or not.  He chooses when to stretch.  He is in charge of his body and his time.  He states his preference for this type of learning experience when he compares teacher-led and student-led instruction, “the teacher has to let you write it, she explains it…if you have a computer game all you have to do is read the instructions and you can do it by yourself”.  By using the video game, Edgar becomes a self-regulated learner.  Self-regulated learners monitor and manage their own effort; this is a life-long learning skill (Bransford et al., 2000; Zimmerman, 2002, Bransford & Schwartz, 1999).  
	Beyond these basic choices, Edgar makes a choice to participate in active learning. According to Gee (2007), video games employ the Active, Critical Learning Principle.  Players experience the world in new ways, form new affiliations and prepare for future learning (Gee, 2007).  By playing SURGE, Edgar travels to outer space and enters a weightless, frictionless world where he learns about Newtonian mechanics.  He builds affiliations with his fellow students and the researchers because we are sharing a common experience.  He is also being prepared to learn from video games.  In his self-report data, he says that he plays video games one to two hours per week.  As a result of bringing SURGE into the classroom, he now knows that video games can be used in the classroom for learning purposes.  This challenges his paradigm for both school and video games, and, hopefully, makes him more open to learning in unfamiliar ways.
	By giving time and space in the classroom for Edgar to exercise his autonomy, Edgar is able to learn more broadly and more deeply.  The breadth of his learning includes self-regulation, affiliations, content specific knowledge, and video games.  He learns deeply about self-regulation and video games.  Providing a safe environment for middle school students to practice their autonomy is both developmentally appropriate and strategically important.  Student choice enhances engagement.
Engagement
	Engagement is buy-in or focus.  Drawing from Wilhelm’s work (2008), engaged learners respond evocatively, connectively and reflectively to what they are learning.  In the evocative dimension, the learner shows interest and relates to the material.  In the connective dimension, the learner elaborates on the meaning and makes connections to life.  In the reflective dimension, the learner considers the significance of the material, recognizes the transaction between the learner and the material, and evaluates the material.  
	Engagement Statements (video timestamp)

	“go left, right, left, right, left, right, left, right, left, right….then you can go up, down, up, down, up, down…because if I don’t  go straight it’s gonna crash” (3:00-3:29)

	“I think that this might be Pluto (pointing to his on-screen identity)…” (4:58-6:10)

	“uh-oh…see there’s a thing (pointing to screen)…I got nine collisions and I only get to ten…one more and I blow up” (7:58-8:10)

	“…like soccer” (11:15)

	“if you only have one more life then you gotta extremely careful cuz you know you have to start over and you only have one left.” (18:40-18:49)

	“This is a good game.” (21:36)


					Table 3:  Engagement Statements
	Edgar’s awareness of and interaction with the gaming environment display his engagement. Gee’s (2007) Semiotic Principle of video games states that “learning about and coming to appreciate interrelations within and across multiple sign systems (images, words, actions, symbols, artifacts, etc.) as a complex system is core to the learning experience” (42).  Edgar says “go left, right, left, right, left, right, left, right, left, right….then you can go up, down, up, down, up, down…because if I don’t  go straight it’s gonna crash” (3:00-3:29).  He is immersed in the game environment and explaining how to successfully navigate through the game space.  He understands the rules of travel within the system.  He understands the semiotics as well as the situated meaning.  Moving left, right or up, down in this game means something different than it does in another game.  In this game, the counter-movements help him move his ship in a straight line.  Although he is unaware of the principle, he is demonstrating by his action Newton’s Law that for every action there is an equal and opposite reaction. 
	Secondly, Edgar says “uh-oh…see there’s a thing (pointing to screen)…I got nine collisions and I only get to ten…one more and I blow up” (7:58-8:10).  He is pointing at the box on the screen that tells him the number of collisions that he has.  Gee’s Text Principle talks about the inter-relationship of text and embodied experience.  He is accurately reading the game.  He understands that the number nine next to the word collisions means that he has collided nine times and that when he crashes against the wall of the maze ten times his ship will explode.  
	Thirdly, Edgar says “if you only have one more life then you gotta be extremely careful cuz you know you have to start over and you only have one left.” (18:40-18:49).  Again, here he demonstrates that he understands how the game works.  His knowledge is based on his experience with the images, texts, symbols and sounds of the game.  This is what Gee calls the Multimodal Principle (2007). 
	Additionally, Edgar demonstrates deep engagement with the game by making connections.  When he says “I think that this might be Pluto (pointing to his character on screen)…” (4:58-6:10), he is connecting his game experience to what he has learned about outer space.  His reasoning for identifying the image as Pluto is because it is small and Pluto was the smallest planet.  He then has a discussion about what he knows about Pluto and the fact that it is not considered a planet anymore.  Similarly, he connects his persistence with SURGE as the difficulty increases to soccer, a sport that he plays recreationally.  These connections show that Edgar is applying Gee’s Probing Principle (2007), which says that learning is a cycle of probing, reflecting, forming a hypothesis and re-probing.  Edgar is relating his embodied experience with SURGE to his classroom experience and knowledge with Pluto as well as his recreational experience with soccer.  He is bringing his world together.  
	When Edgar says, “This is a good game.” (21:36), he is pronouncing his assessment of the game based on his experience and reflection. He is functioning as an expert giving his opinion. As Wilhelm (2008) notes, reflection is a sign of engagement.
	Edgar’s engagement demonstrates his competency.  He is able to navigate his ship through the maze.  He reads the text on the screen and connects it to his experience.  He is able to read all aspects of the learning situation accurately.  He is able to make connections with prior knowledge.  He is able to evaluate the game.  Although Edgar is labeled a low-achieving student, he is capable and competent.  His success with the game increases his self-efficacy. 
Self-efficacy
	Bandura (1977, 1997) defines self-efficacy as confidence to organize and execute a course of action to solve a problem or accomplish a task.  Self-efficacy influences an individual’s performance, choice and persistence.  Perceived self-efficacy is based on previous performance, vicarious learning, verbal encouragement by others and one’s physiological reactions.  
	Self-efficacy Statements (video timestamp)

	“I’m doing better cuz last time I was here I had nine now I have two…you get better and better and better…have to keep on playing the game“ (9:45-11:15)

	“starts easy…go through all the levels, gets harder…game cheats…you go slow and constant and it doesn’t open the door” – led to discussion of velocity (23:20-24:14)

	“I have another idea.” (24:21)

	“I just learned something else…I thought I had to bounce off the wall.” (25:39-25:43)

	“Am I the only one being recorded?  I guess, I’m special.” (28:40-29:01)

	“glad they didn’t see me mess up all the time…can’t start over with school” (34:54-35:20)


					Table 4:  Self-efficacy Statements
	Edgar’s self-efficacy increases as he plays the game.  Thusly, the Achievement Principle is at work  (Gee, 2007).  This principle states that there are intrinsic rewards for achievement based on the learner’s level, effort and growing mastery.  Edgar’s self-efficacy statements begin almost ten minutes into the video.  He first compares his game play over time by saying “I’m doing better cuz last time I was here I had nine now I have two…you get better and better and better…have to keep on playing the game“ (9:45-11:15).  This is Gee’s (2007) Committed Learning Principle in action; effort and practice are extension of real-world identity in relation to virtual world identity.  The more Edgar plays the better he becomes.  He recognizes the value of his own effort and practice even as the levels become increasingly difficult.  
	Edgar voices his frustration when he says “starts easy…go through all the levels, gets harder…game cheats…you go slow and constant and it doesn’t open the door” – led to discussion of velocity (23:20-24:14).  Although he is frustrated, he is continuing to learn, organizing and reorganizing his knowledge and automatization at higher and higher levels.  This is what Gee calls the Ongoing Learning Principle (2007).
	When Edgar says “I have another idea.” (24:21) and “I just learned something else…I thought I had to bounce off the wall.” (25:39-25:43), he is giving voice to the Multiple Routes Principle and the Discovery Principle(Gee, 2007).  There is more than one way to achieve a goal, and he is willing to find it.  Learners have choices, and they can choose to solve problems in different ways.  As he plays the game, Edgar is re-adjusting his concepts about what the game does and how he can play if he wants to win.	
	Edgar enjoys the attention he receives from me during the course of the session.  We talk through the definitions for words like velocity, increase and decrease.  Together we are co-creators of his learning.   As Thai, Lowenstein and Rejeski (2009) point out, “children benefit most from well-designed educational media…when they can play across formal and informal settings, and when adults help them and offer a context for the information or skills they are developing” (31).  When I walk away from his desk, he looks around the room for me.  When he remarks, “Am I the only one being recorded?  I guess, I’m special.” (28:40-29:01), Edgar is identifying himself as part of the group, jus as the Affinity Group Principle states(Gee, 2007).  He bonds with me, the researchers and the student sitting next to him through the shared SURGE experience.  Since his teacher reports that Edgar is an outsider, this sense of belonging is very important for him.  
	Interestingly, Edgar admits his anxiety when he says “glad they didn’t see me mess up all the time…can’t start over with school” (34:54-35:20).  He wants to show his success to others, not his failure.  Again he proves the Achievement Principle as well as the Insider Principle (Gee, 2007).  He is actually creating and producing his own identity for others.  
Edgar’s self-efficacy increases throughout his game-play experience.  The more success he has the more confident he becomes. This is especially significant for Edgar.  His teacher says, “He has a confidence issue.  If he knows, he’ll engage.  If he doesn’t know, he will stare out the window” (N. Ison, personal communication, May 29, 2010).  Unlike other struggling learners who gave up when they became frustrated with the game, Edgar perseveres with the task until class ends.  Brim & Whitaker (2000) state, “Empowering students regarding their education will create intrinsic motivation and personal satisfaction, helping them to develop an internal locus of control and to overcome problems when they occur instead of giving up”.  His self-efficacy motivates his performance.
Although this is the story of one student with one experience, I believe that we can learn much about how video games can be useful as an instructional method.
Assessment
Embedded Assessment
According to Bransford (2000), the purpose of assessment is to provide opportunities for feedback and revision, and the assessment is based learning goals or standards.  Embedded assessment is assessment that is woven into the fabric of the game.  Considering a multiliteracy approach, playing video games meet the following NCTE/IRA Standards (2010):
#1:  Students read a wide range of print and non-print texts to build an understanding of texts, of themselves, and of the cultures of the United States and the world; to acquire new information; to respond to the needs and demands of society and the workplace; and for personal fulfillment. Among these texts are fiction and nonfiction, classic and contemporary works.
#12: Students use spoken, written, and visual language to accomplish their own purposes (e.g., for learning, enjoyment, persuasion, and the exchange of information).
Playing video games teaches students how to read their world.
Additionally, video games provide embedded assessment based on a reward system within the game and at the end of the game.  Within the game, rewards may include points, levels, extra lives, special tools, and hidden treasures.  These rewards are immediate feedback for successful game play.  Conversely, poor game play results in consequences including but not limited to crashes, lost points, lost lives, repetition of the same level, and an abrupt end of game.  These are all types of formative assessment, feedback to improve game play.  
At the end of the game, players usually receive a score.  In some games the score is ranked on a leader board.  Ranking provides social motivation for improving game play.  Players compete for the honor and accolades of being Number One.  This is more like a summative assessment.  
Although I am not currently aware of any games that do this besides Nintendo Wii’s  Big Brain Academy, it is easy to imagine that an end of game assessment could include a map of game elements that players need to improve.  This may include certain content or skills that need further mastery.
SURGE & Edgar
The embedded assessment in SURGE includes points, medals, increased levels of difficulty and encouraging words on screen for successful play, and crashed and level repetition for poor play.  Students I observed requested two other forms of assessment.  They wanted to know the number for the level they were on as well as their ranking compared to others in their class.  
In addition to these assessment tools, SURGE provided pre and post-tests.  These pre and post-tests are not a normal part of game play, but they are a necessary part of the research project.
Despite his poor performance on the pre and post-tests, Edgar’s display of competency displays his learning.  His score as well as the opportunity to move to the next level show his mastery of prior material.  Throughout the summer, the research team had ongoing discussions about the pre and post-tests.  It is my contention that these tests were not able to accurately measure students’ learning because the text involved is too daunting, especially for those who are struggling readers.  Likewise, the fact that students had to complete a sixteen-question test filled with content-specific language before playing the game is an obstacle for motivation.  From observation during game play, students did not read the on-screen instructions for game-play.  I doubt that they read the questions for the pre-test.  The question is, therefore, how can content-related learning from video games be accurately measured?  Would it help if the evaluation questions were presented in a text-to-speech format?  What other questions could be asked and in what format?  Could students be asked to present their learning through a hands-on demonstration?
Final Thoughts
As Gary E. Knell, President and CEO of Sesame Workshops, states, “The question is:  What is literacy and learning today?  Is it memorizing a lot of facts, or is it having the capability to maneuver your way through data to find answers to questions that come up in your life?” (Thai, Lowenstein & Rejeski, 2010, p. 27).   The children of the 21st century are bombarded with multimodal texts, texts that include words, images and sounds.  In order to interpret these multimodal texts, children need to focus on developing their higher level thinking skills.   Bloom’s Taxonomy (Revised) shows that these higher-level thinking skills include understanding, applying, analyzing, evaluating and creating (Anderson & Krathwohl, 2001). 
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Video games give children a safe play space in which they can freely exercise their abilities to understand, apply, analyze, evaluate and create an experience. 
According to Gee’s (2007) principles, Edgar participates in deep learning while he plays SURGE.  He exercises his higher level thinking skills.  His inhibitory control increases.  In fact, his teacher remarked that she was amazed at how he was able to sit and focus on the game.  However, when looking at the pre and post-test data, Edgar only showed a gain of one.  The questions he got correct on the pre-test were different than those he got correct on the post-test.  Therefore, it is impossible to determine what content related to Newtonian mechanics Edgar learned.  If Edgar played the game for more than one one-hour session, we could correlate his learning of Newtonian mechanics with his game play.  In fact, I think that providing the digital game environment over time could lead to greater gains in other content areas as well.  However, the measure of those gains may need to be digital rather than paper and pencil tests.
Edgar does not do well on the pre and post-test, but he learns.  He ascends Bloom’s Taxonomy by understanding the game, applying his understanding to his game play, analyzing his own actions and consequences, evaluating the game as well as his own game play, and by creating his own learning experience.    He affirms Gee’s assertion that video games promote deep learning (Gee, 2009).  As Dalton and Rose (2008) point out, “the focus on ‘learning how to learn’ becomes increasingly important in digital environments” (356).  Although there are factors that cloud the evaluation of Edgar’s content knowledge learning, such as the amount of time spent playing the game and the type of assessment, it is evident that he learns life skills.  Galinsky (2010) notes “seven essential life skills” for children in the 21st century:
1. focus and self-control
2. perspective taking
3. communicating
4. making connections
5. critical thinking
6. taking on challenges
7. self-directed, engaged learning.
Edgar exercises each one of these life skills as he plays SURGE.  The goal of education is to provide a safe place for students to practice these life skills so they are equipped for life.
	Many urban students match Edgar’s profile, with regard to low SES and low academic achievement. These children are able to thrive, as Edgar demonstrates, when given appropriate learning opportunities.  Video games offer some provision for engaging low SES students, boys in particular.  Further research and development needs to be conducted in this area.
In this day of high-stakes testing, we often sacrifice engagement for the sake of assessment.  How can we have both?  How can we change our mindset and see learning experiences as building blocks rather than finite tasks, especially for struggling learners in the 21st century?  It’s not about memorizing facts and figures or even laws of science.  It’s about understanding concepts and systems – seeing the bigger picture.  Struggling learners are capable of this type of thinking.  From his work with dyslexics, Davis (2010) points out that we must change our perception of dyslexia as a disability to seeing it as a gift.  Dyslexics are curious, creative, intuitive, insightful, and perceptive individuals who are capable of mastery in a particular field of interest.  The fact that urban students, dyslexics and others with ADHD struggle within our education system says more about how we have failed to reach and teach them than about their ability to learn.  Thankfully, change is underway.
Unique public, private and charter schools are emerging throughout America that value constructivist student-centered education.  A new school in Berkeley, California is opening that is tailored for boy’s learning styles.  The curriculum is designed to accentuate boys’ need for hands-on learning activities, such as building their own desks (Jones, 2010).  The Harlem Children’s Zone (www.hcz.org) is dedicated to educating the low SES children of Harlem by engaging the family and the community.  In September 2009, a school opened in Manhattan, New York called Quest to Learn (www.q2l.org) that bases its curriculum on video games (Locke, 2010).  
However, a new school is not required for educators to meet students where they are.  Non-traditional methods, such as using video games, can be integrated into the classroom.  The results could be more far-reaching than simply drilling for content knowledge.  Video games can be used as a tool for empowering students’ self-regulation, making connections and building confidence, so that they can be autonomous, engaged and self-efficacious life-long learners.
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