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Abstract

The goal of this chapter is to provide readers with some sound reasons for considering the integration of videogames and game-based activities in K-12 classrooms. To achieve both depth and applicability, we will first offer historical insights in the use of games for teaching and learning. These insights will pave the road to outline the relative benefits and drawbacks of using games in education. The benefits and drawbacks, in turn, will be used to present applied principles, in the form of structured advice to teachers who would like to use a game in their classrooms to enhance student learning.

Introduction

Playing is a word with many facets. It can describe an extremely pleasant experience, such as in “I’m playing golf”, or a terrible one, such as in “she’s just playing with me”. It can refer to games, music, theatre and even mechanics, as in “the play between the cogs”. For sure, we feel this word somehow distant from schools and formal education – the farther the older the kids.

At its core, playing is our word for describing a child’s activity of exploring the world. As soon as newborns achieve control of their sight and of their hands, they indeed start staring at any new form, touching and grasping everything they find – and possibly putting it into their mouth as an act of intense learning and appropriation. It therefore seems natural to associate playing with learning, and learning with the pleasure of making new discoveries.

Games, though, are a specific form of playing, which often develop out of the natural tendency to play. Games are a set of rigid structures – namely, rules and rules embodied by toys – that define a limited action space. Playing a game means willingly entering a rigid structure and animating it with free movement (Salen & Zimmermann, 2004, p. 304). Performing beautiful and effective movements within such a limited space generates a refined form of pleasure, like scoring a goal after perfect dribbling.

Our first intention in this chapter is to provide teachers with some historical insights in the use of games for teaching and learning. These insights will pave the road to outline the relative benefits and drawbacks of using games in education. The benefits and limitations will in turn be used to present some applied principles, in the form of structured advice to teachers who would like to use a game in their classroom.

Insights in the history of games in education

In this section, we explore the past use of simulations and games in education. This would indeed make a good subject for a huge publication, but we will limit our scope in two respects. We will only consider the history of Western Culture, and we will do it through the eyes and words of two individual educators and authors, trying to outline a fil-rouge across the centuries: Quintilian, who worked in Rome in the first century AD, and Maria Montessori, an Italian innovator at the beginning of the 1900s.

Quintilian: Games and Education in Ancient Rome

The Roman Empire embraced almost all the known world of ancient times, from Africa to England and from Spain to the near East. At that time, Rome was indeed a busty and lively city, overflowing with people from all races and traditions, and both its public and private lives were filled with games. We are aware of a number of dice, marbles and board games, which blended different traditions and were built with precious materials. An example is Tabula, a military version of modern backgammon, whose roots can be traced back to Egypt. Some exemplars of this game were carved in marble or precious wood, and it is told that Emperor Claudius had one built in his imperial carriage. At a public and institutional level, the year was structured around religious and public feasts, in which games and shows were held, be it sports, gladiators or theater plays.

The Latin words for game and playing were ludus and ludere, so that gladiators fought in ludi gladiatori, and theater shows were acted in ludi scaenici. Ludus indicated any activity which was not related to working and earning money for living, and was therefore part of the otium that only free and rich people could enjoy (Botturi & Loh, 2008). This included sports, music, arts, fighting, public speaking and literature, math and science. Indeed, it included all that the Romans understood to be part of the education of the sons of their best families. In short, it would include what we now call school, even if it took a rather different form.

The word ludus also indicated the place where people trained for sports or other games, such as the out-of-city location of a lanista, the owner and trainer of gladiators. When public schools were founded, they too used the name ludus, so that the very word used for game was also used for school. From our modern perspective, where fun is opposed to work, and studying pertains to working, this remark can be actually counter-intuitive. It actually brings us back to the roots of our culture to see that learning, the education of children, teaching, and games all have a lot in common, and hold a large potential that we can learn to exploit.

What was then the role of games in Roman formal education? The education of Roman youth was mainly carried out by their parents until the late age of the Empire, when public schools, and eventually fee-based ones, were opened. While we do not have many documents about the teaching methods of ancient Rome, we can rely on the words of Quintilian, a Hispanicus Roman citizen and famous attorney and public speaker, who opened the first public Rhetoric school funded by the State Treasury around AD 70. In the Institutio Oratoria, Quintilian depicts the school’s method for the integral education of an orator. In its time, this meant a man who could fully participate in the civil life of the Empire. Although specific in terms of subject matter, Quintilian’s work is recoded as the highest summary of Roman education.

Right in the first book, Quintilian emphasizes the connection between amusement and learning, from the point of view of motivation:

For it will be necessary, above all things, to take care lest the child should conceive a dislike to the application which he cannot yet love, and continue to dread the bitterness which he has once tasted, even beyond the years of infancy. Let his instruction be an amusement to him.

(book 1, chapter 1, paragraph 20)

Amusement is paramount, “because application to learning depends on the will, which cannot be forced” (book 1, chapter 3, paragraph 8), actually, just like in games, where none can be forced to play (Botturi & Loh, 2008). How can teaching and learning be an amusement?

… let him be questioned and praised; let him never feel pleased that he does not know a thing; and sometimes, if he is unwilling to learn, let another be taught before him, of whom he may be envious. Let him strive for victory now and then, and generally suppose that he gains it; and let his powers be called forth by rewards such as that age prizes.

(book 1, chapter 1, paragraph 20)

If we were asked to rewrite this last quotation with modern terminology, we would use words such as feedback (be praised / never feel pleased), competition (let another be taught before him / strive for victory), and reward; indeed, words belonging to the domain of games. Games, and videogames among them, indeed offer tools, design concepts and a new, yet traditional, perspective for education.

Another reason for integrating games into teaching and learning is that boys (and girls), naturally play. Even more, observing their gameplay is a way to see the natural vivacity of students.

Nor will play in boys displease me; it is also a sign of vivacity, and I cannot expect that he who is always dull and spiritless will be of an eager disposition in his studies, when he is indifferent even to that excitement which is natural to his age. 

(book 1, chapter 3, paragraph 10)

But Quintilian moves a step further, noting that when students enter a game, their individual personality becomes more evident: “In their plays, also, their moral dispositions show themselves more plainly…”  (book 1, chapter 3, paragraph 12). A game is indeed a safe space, delimited and at the same time protected by its rules, where the players’ personalities can more freely emerge. Indeed, an important point for teachers trying to develop empathy with their class.

But what exactly are the games to which Quintilian refers? The Roman public speaker was experienced enough to understand that not all games have positive impact on learning. 

There must, however, be bounds set to [play], lest the refusal of it beget an aversion to study, or too much indulgence in it a habit of idleness. There are some kinds of amusement, too, not unserviceable for sharpening the wits of boys, as when they contend with each other by proposing all sorts of questions in turn. 

(book 1, chapter 3, paragraph 10)

While playing remains a natural mode of learning, structured play, i.e. through games, is a way to control this mode and to make it purposeful. We will discuss the notion of play more in the next paragraph, following the writings of Maria Montessori. The importance of play structured by rules is also the reason why the next section of this Chapter, and parts of other chapters in this book (cfr. Chapter 18) provide basic notions of game design. The definition of goals, rules, feedback structures and other game elements is what can turn the natural attitude to playing into a constructive force for learning, even in formal settings. The teacher’s goal is indeed to leverage the games “not unserviceable for sharpening the wits of boys,” or to propose new ones.

Maria Montessori: School and Games in the Early 1900

About two thousand years ago, the value of playing and games in education was already recognized on the basis of observation of experienced teachers such as Quintilian. The notion of play to enhance or otherwise facilitate learning has moved on through the history of education and educational theory until today, when the explosive growth of the videogame industry and the diffusion of digital technologies has brought it renewed attention. Before getting to current times, it is worth examining some insights from Maria Montessori, an Italian educator who proposed her own pedagogical method for the education of early children. The method, presented in her book The Montessori Method (1912) was then implemented in “Children’s Houses” throughout Italy, and is today still in use in many schools around the world.

The main idea supporting the Montessori Method is that children, and human beings in general, are natural learners, curious and with a thirst for knowledge. The main goal of formal education is not to spoil intrinsic motivation but to nurture it, according to each child’s character. Montessori’s method emphasizes self-paced and self-initiated learning, promoting hands-on and sensory education that fosters experimentation and hypothesis testing in which the naturally “absorbent mind” of children can find new knowledge. Value is also placed on the community of learners as a stimulus to personal development (cf. Montessori’s point on the relationship to the class in teaching discipline, p. 103).

For our purposes, Montessori’s idea of discipline, which does not mean sitting still and listening, but rather to be active in an ordered way, is insightful. In Montessori’s words: 

The pedagogical method of observation has for its base the liberty of the child; and liberty is activity. (…) We call an individual disciplined when he is master of himself, and can, therefore, regulate his own conduct when it shall be necessary to follow some rule of life. Such a concept of active discipline is not easy to comprehend or to apply.

(p. 86)

Now, liberty in children is expressed through playing. Of course, Montessori is aware that there are forms of playing which are destructive, and must be avoided. But she maintains that educating means stimulating the development of the good nature of children, without constraining their natural drive to learn with rigid forms, to help them grow to their full potential. By allowing free movement within a structured environment – which actually echoes the very idea of game as presented at the opening of this chapter – the teacher can properly observe his pupils, because “from the child itself he will learn how to perfect himself as an educator” (p.13)

We must, therefore, check in the child whatever offends or annoys others, or whatever tends toward rough or ill-bred acts. But all the rest,–every manifestation having a useful scope,–whatever it be, and under whatever form it expresses itself, must not only be permitted, but must be observed by the teacher.

(p. 87)

The very backbone of the Montessori method has indeed a lot to share with games. Actually, an analysis of the text reveals that the word game/games appears as much as example/examples (93 and 95 times, respectively), and more than experiment/experiments (only 28 times).

Using games, however, can also be ambiguous and dangerous, as it can obscure the different roles of teacher and students.

(…) those who teach little children too often have the idea that they are educating babies and seek to place themselves on the child's level by approaching him with games, and often with foolish stories. Instead of all this, we must know how to call to the man which lies dormant within the soul of the child.

(p. 37)

So what is the point in using games, or even thinking of education as something that has to do with playing? How does this work in practice? We already mentioned that the observation of children during free play is the first way through which a teacher can help their students to learn. On the other hand, directed and purposeful play through games (and rules!) is one of the primary forms of education proposed for “Children’s Houses.” Providing a direction that makes playing ordered to a definite end is indeed the whole point that distinguishes natural play from playing games, and that makes the role of the teacher paramount:

We speak, it is true, of games in education, but it must be made clear that we understand by this term a free activity, ordered to a definite end; not disorderly noise, which distracts the attention. 

(p. 181)

Montessori actually pushes the idea of free activity further working on motivation. It is indeed an issue both for teachers and game designers to find out some prize, reward or punishment that will motivate learners and/or players. Montessori claims that:

Man, disciplined through liberty, begins to desire the true and only prize which will never belittle or disappoint him,–the birth of human power and liberty within that inner life of his from which his activities must spring.

(p. 101)

There is a truth of game design: performing well in a good game is enough to make it worth playing. As we learn to be better players, there is no need for external prizes or motivation. For game designers, this means that players will only play good games. Teachers, in turn, should understand that students will only engage with content and activities that they perceive to be relevant, and through which they understand they will learn. But once that happens, and they feel it, this will be enough to sustain intense and rewarding work.

These brief insights in the Montessori Method shed some more light on the connection between games, learning and education. Indeed, the power of the Montessori Method is also testified by a major game developer, Will Wright, father of Sim City and the Sims, and former Montessori school student:

Montessori taught me the joy of discovery… It showed you can become interested in pretty complex theories, like Pythagorean theory, say, by playing with blocks. It’s all about learning on your terms, rather than a teacher explaining stuff to you. SimCity comes right out of Montessori—if you give people this model for building cities, they will abstract from it principles of urban design.

Will Wright, in (Seabrook, 2006)

Games and videogames yesterday and today

Through the words of Quintilian and Maria Montessori, our fast ride across the centuries offered a number of reasons to integrate games and game-based activities in formal education. Indeed, that seems to be a part of the Western educational tradition in its own right.

Why is it then that we feel games to be so distant from school? Peters (2008) argues that distance education is the most industrialized form of education, and that “undoubtedly, distance education is (…) a result of the historical development of teaching and learning” (p.140). The last two centuries achieved the great goal of opening education to all citizens and children, a movement that is still ongoing under the heading of life-long learning. While life-long learning is an extremely valuable achievement, the necessity of schools to cope with large numbers, brought to the standardization of education, or, as Peters (2008) puts it, to mass production. Technologies, and digital technologies in particular, play a peculiar role in such transformation of education. On one hand, technology supports and reinforces the industrialization of education, specifically in the forms of distance and online education (Peters, 2008),On the other hand, recent advances in technology pull the attention back to the human factors. Digital art, social software, Web 2.0 and videogames are so integrated into practices that they are not any more in the foreground. What generates value is the people using these technologies. The emergence of pervasive technologies coincides with a movement for the re-discovery of integrated and meaningful learning, fueled by a recent emphasis on constructivism, as opposed to pure disciplinary instruction.

Current young teachers already grew up in this different technological environment, and they belong to the first generation of digital natives (Prensky, 2001). Moreover, today’s children are fully digital natives, they grow up with technologies that they do not even perceive as such: they are just part of their life. Herein lies one more important reason and benefit of using games in education: students, at least in part, already live with them, and are familiar with them: so why not using videogames as allies and learning catalysts?

Components of Interactive Entertainment 

The first step for integrating a new technology into teaching is becoming familiar with the technology itself, not only as a user, but as a reflective user. Teachers are called indeed not only to play games, but to integrate them in their design and classroom practice, to use them as additional tools for creativity. Playing games is not enough – or all gamers would be great teachers! Teachers need a reflective experience, i.e., understanding the technology while they use it: perceive their inner workings, reconstructing their design, and grasping the logic behind the interface.

To this purpose, we offer a short primer on the basic elements of interactive entertainment. Having the right vocabulary enhances observation, as it allows us to focus on specific elements. The challenge is blending terminology from instructional design and game design in a sensible and useful way.

Story, game, play

Due to the variety of games and playing experiences, it is difficult to get an agreed-upon and crystal-clear definition of game or entertainment. However, we can easily identify three major components that occur in all gameplay (Hirumi & Stapleton, 2008): play, game and story. As we mentioned in the opening of the chapter, playing is a mode of experience common in children, and apparently in other animal species: natural play develops as exploratory use of toys, make-believe situations, and fights or competitions. When growing up, playing gets a more specific place in the life of individuals, and is restricted to more limited time spans and situations, in the form of games: gameplay is structured by a set of rules and goals. Additionally, most games are set into a fictional environment, and develop based on a story, with characters, locations, and events.

These three elements (i.e., play, game, story) are closely interrelated and commonly referenced in entertainment design, including game and videogame design (Hirumi & Stapleton, 2008). In the next few paragraphs we will try to provide working definitions and examples for each of them.

As Stapleton and Hirumi (in press) note, Story is concerned with the question “Why should players care about the game?” A good story is a compelling medium that hooks readers’ or players’ attention and interest, because it says something which relates to them: that world is like my world, I feel like that character, what happens to him could happen to me. What we, as readers, audience or players, demand from a story is that it raises our emotions and empathy. Good stories do so through conflicts, be it external (e.g., hero vs. villain) or internal (e.g., marry her or not?) (McKee, 1997).

The elements that make a story are characters, worlds and plot events (Hirumi & Stapleton, in press). As different from linear storytelling, videogames and games use interactive storytelling, where the main character is the player, who can influence the storyline with her/his actions. It is therefore paramount that players can easily enter the main character’s shoes, and experience the game from his point of view: “who am I in the game? What are my goals and drivers? Who are my friends and enemies? What world do I live in?” 

Blockbuster videogames almost always rely on a strong story. Some borrow it from other entertaining products, such as the videogames that retell the narratives from popular cultural fixtures like Lord of the Rings, Dora the Explorer or Barbie. Other games create an original story, based on existing characters or worlds (e.g., Enter the Matrix or Star Wars: Knights of the Old Republic). The majority of games, however, create  completely new narratives (e.g., Warcraft,  Half-Life, or Grand Theft Auto).

Creating a compelling narrative with believable characters in a consistent world is not especially easy, and requires talent and experience. As non-professional storytellers we can rely on old stories or on archetypal figures that have appeal exactly because they awake cultural memories. For example, re-inventing The Three Little Pigs for children, maybe giving them magic abilities, would probably do. Or we could build on archetypal patterns such as hero vs. villain, catastrophe vs. rescuer, outcast vs. hero, etc… Watching movies – and the movies that students go to – would offer a wealth of ideas.

Once the player has entered the fictional world of the story, through a narration or animation, play is concerned with the question “What do I do? How do I act in the game?” (Stapleton &Hirumi, in press). Interactive entertainment is not as much about multimedia, 3D-graphics and high-definition music as it is about actions and decision-making. The whole point in a game is that players can lose or win depending on their choices and moves.

Within a game, digital or non-digital, play can be described by causes that prompt players to act (e.g., avoid a blow, defeat enemies, explore a place), responses or actions taken (e.g., jump, combat, talk) and consequences or results in terms of a new state of the game (e.g., points, feedback, new challenges to be taken). Each action in the game should be related to the game itself: nothing is more disappointing than a game where “it makes no difference.” Good games do not need to have many actions allowed during play, but they must have the right ones, that actually allow players to do what the game is about. Is it about exploring and finding objects? Then players should be able to move, observe, collect, such as in Zelda. Is it about trades? Then they should be able to sell, buy, and make money, such as in Monopoly.

The real point when designing a game is finding the right pillars (Lipo, 2008), i.e., the core actions in the game, and invest in making them appealing for players. Appealing means easy to initiate, possibly spectacular in their application, and with clear feedback.

Game describes the procedural aspect of playing a game, its mechanic or inner functioning, the structure that constrains the free movement of playing making it an enjoyable challenge. In a way, a game is a potential play experience, like a toy that is not in motion until a child turns it on.

A game is basically a set of constraints, described by the goal it assigns to players (e.g., destroy the red army, earn the most points, fulfill your destiny), by the rules they have to follow and by the tools they have to help them achieve the goal (Hirumi & Stapleton, in press). Some of the rules and of the possible moves are supported or represented by the setting or instruments/toys used to play the game, such as a board, the pieces, or a set of computational rules programmed into a videogame code.

Once again, less is more: good and playable games have a limited set of rules, resulting in a soft learning curve. This leaves space for learning to master the game and win, e.g., developing good strategies. The best examples are chess or go: while it can take half an hour to learn the basic moves, it can take a lifetime to become a good player. In videogames, car racing games and the Wii are good examples. The focus is on playing rather than on learning to play or, as we could say in instructional terms, the focus is on the activity and the content rather than on the assignment text.

Creating a good game in terms of goals, rules, tools and toys are the conditions for generating a meaningful play experience. Again, this requires specific expertise, so that a good strategy is observing common games and understanding them from the design point of view, trying out known sets of rules for developing games with new content.

Games as experience

Talking about different elements of interactive entertainment design should not let readers suppose that any entertainment product can be decomposed into discrete parts. Of course, the design idea can start from any point: an intriguing world or a beloved character; an interesting game mechanic that simulates a process that should be learned, a set of actions that generate meaningful interactions, etc. But actually, such elements are the colors with which a skilful painter can produce a consistent and unitary work of art.

The key is thinking and designing a game or learning experience as an experience arc (Stapleton & Hirumi, in press) supporting a memorable and intense experience. An experience arc means an experience which stays together as a good story does: it has a beginning that motivates the learner/player to act, a middle where the story develops through challenges, wins and losses, and an end that resolve conflicts, gives a reward and potentially opens to a new adventure (Parrish, 2008).

The whole point in using any technology in education is to lift instruction from knowledge transmission to an experience, i.e., moments in life where people – learners and teachers – are present and attentive, with the expectation to become a different and better person.

Terminology throughout the book

The triad of story, play and game can be used to describe different products in interactive entertainment. Chapter 18 proposes the same distinction through a metaphor, in which games are describes as structures and the play dynamic as a force animating the structure. [we can add here references to other terminology from other chapters]
Of course, story, play and game are intimately related: play actions must be supported by adequate sets of goals and rules, and should be consistent with the narrative setting. Actually, game design is not about conceiving an idea for the three elements and then stapling them together, rather to let them grow harmonically from the same core idea. 

Adding an educational dimension to that is the challenge tackled throughout the whole book. How can instructional goals be integrated into the game flow without disrupting it? How can assessment take place within a game? The core idea, which is useful both to small-scale and large-scale development, is that adding education on the back of entertainment or vice-versa will only spoil the original product, resulting in fancy-colored dull instruction or in poor edutainment. Designing an instructional game means designing the game while designing the instruction, blending the two together, leveraging the power of two very different but compatible approaches to the same problem: making an experience memorable (Hirumi & Stapleton, 2008; this also presents a fully-fledged model for instructional game design).


Benefits for and Challenges to Learning

There are a plethora of games, and not just videogames, available to teachers. They include not only games designed for learning, but edutainment titles and commercial-off-the-shelf (COTS) games. Making their own game is an option for teachers as well. While not all teachers have the computers software skills or programming knowledge necessary to make a complex videogame, they certainly have the ability to make non-computer based games using conventional classroom supplies. They may also choose to create a game using accessible tools such as PowerPoint (See Barbour et. al., Chapter X for further details), or in some cases they can modify existing commercial games (eg. Neverwinter Nights) (See Chapters X-X in Section X for further details). With all of the options available to teachers, finding or creating the right game to motivate their learners has become a very achievable task.

Like any instructional method or tool, the most important thing for a teacher is to match her/his goals and objectives with appropriate means to achieve them. In some cases a game may be an appropriate choice. As reported earlier in this chapter, both Quintilian and Montessori emphasized that games should be used appropriately and with a purpose. It is not always easy to determine if a game, and what game, will be the most effective means of instruction. The following section outlines both the advantages, and the disadvantages, associated with using games for learning.

Advantages of using games

Games for learning have many advantages that scholars and teachers have proposed in this book, and in many other publications as well, most of which bear merit. This chapter does not propose to be inclusive of all of these, but rather focuses on what we consider to be the most critical for teachers to know. Below is a summary of the advantages that we cover in detail in the following paragraphs.

Increased Motivation. Students who are having fun and are engaged tend to find the experience meaningful and memorable.

Complex Understanding. Complex processes, especially relationships among systems and system components, can be well reflected in games. 

Reflective Learning. Learners are given the chance to experiment within a safe play space, and to reflect upon the outcomes of the decisions they make.   

Feedback and Self-Regulation. Through experimentation and feedback, players learn to refine their choices and to control their actions within the game space.

Increased Motivation. Students who are having fun and are engaged tend to find the experience meaningful and memorable. 

People enjoy playing games: they are fun and often highly engaging – that is indeed the whole point of a game. While it may seem obvious, it cannot be overstated: learners who are having fun and are engaged tend to be successful. Games are surely not the only method to motivate learners, but they are certainly one of the best. Importantly, games often intrinsically motivate learners, where the rewards means are improved content knowledge, as well as increased performance in the game itself.

While games are powerful in fostering motivation, their application is not that straightforward: some people like playing, some do not, and different players – by gender, age, expertise, etc. – like different games. Finding the right game can fire up your classroom, but remember that this will require some observation: nothing is worse than a teacher assigning you to play a game you find dull! We will come back to the key role of observation in the next section, devoted to principles.

Complex Understanding. Complex processes, especially relationships among systems and system components, can be well reflected in games. 

A game is a finely balanced system of rules, that should work together to create a meaningful and interesting experience for players (Salen & Zimmermann, 2001). Indeed, simulations games can be an extremely useful tool especially in the case of complex systems. The power of games, on which many of Montessori’s games leverage,  is that players do not need to analytically decompose the system to understand it, but can interact with it through the game directly, leaving analysis to grow on the more solid basis of direct experience.

Take for instance the videogame Civilization. Kurt Squire and his colleagues investigated the acquisition of complex knowledge structures and understanding among students who played this game. Squire, Giovanetto, Devane, and Durga (2005) found that students tend to acquire a fundamental understanding of the workings of society, including politics, the military, the civilian life, along with the sub-components of each of these (e.g., diplomacy, research and development, food supply, entertainment, population safety, etc.). In a way that didactic instruction would have a very difficult time conveying, these complex, interrelated concepts make sense to students who played this game (Squire et. al., 2005).

Recently, there has been an interest in games that put students in the roles of adults and to interact as a professional would. Otherwise abstract and apparently out-of-reach concepts can be effectively taught through a game, especially a game that simulates the real-world (sometimes called a simulation-game). Becky, a 15 year old Urban Science simulation-game player reflected about a neighborhood she visited in a radio interview: “They also need to pay attention to green space, because if you place green space in the wrong place, it attracts more crime instead of what its purpose is” (NPR, 2008).  Not only was she reflecting about the game or her actions in the game, but she was extending her reflection to the real world, a lesson that mainstream education should take notice of.

A tangible side-benefit to this complex understanding of system components is the ease of assessing learner’s knowledge. Specifically, knowledge is demonstrated by successfully playing the simulation game itself. In other words, without an understanding of complex system components and their relationships, the student could not play the game (or at least not play very well). The game, in this case, doubles as both the means of instruction and as the assessment tool. However, this does not imply that learning happens by itself. Squire used teachers and moderators to conduct frequent debriefings, having students to see themselves in action and then to reflect on their experiences, and thus learn from the game and from each other, improving with each iteration. This reflective process is what Montessori referred to as learning about oneself. 

Reflective Learning. Learners are given the chance to experiment within a safe play space, and to reflect upon the outcomes of the decisions they make. 

Reflective learning is the fundamental commonality with the Montessori Method, Constructivism, and active learning in general. The ability of the learner to have some level of control over his/her learning is fundamental. With improved control comes improved playing of the game, and with it improved knowledge. As learners become more and more aware of their own learning, they gain confidence in their abilities, and indeed themselves. Quintilian referred to learners’ personalities emerging as they play games, indeed a central point in Montessori’s method which focuses on the individual child (1912, p. 104). Games have helped to rekindle this old flame, one that may have once seemed lost to industrialized education in the 20th century.  

Feedback and Self-Regulation. Through experimentation and feedback, players learn to refine their choices and learn self-regulation within the game space. 

Games often provide more feedback to learners than traditional forms of instruction. The game rules and mechanics often demand action from players, and provide feedback to them based on their actions. This happens very frequently when playing a game. A feedback loop, whereby players make choices, deal with the consequences, and refine those choices, is created. Montessori (1912) referred to this type of experimentation when she emphasized the importance of children seeing and understanding their errors to learn self-regulation. Throughout her method, Montessori also emphasized careful note taking and observation of learners during activities, to help them reflect upon their own actions. The teacher may choose to point out specific events to reflect on either during the game or in the debriefing following play. Stolovitch and Thiagarajan (1980), when giving advice for promoting self-regulation by the player, make a further suggestion that the teacher “Stop and ask brief questions of players as they wait their turns. How appropriately do they reply?” (p. 90).

Disadvantages of using and games

As with any choice of instructional method, a good teacher is wise to the many ways in which learners may react. The following section outlines some of the ways that learners can react to a game that could work against the intended learning outcomes. Each of these can be avoided by the knowledgeable teacher, and the Principles and Prescriptions section which follows will explain how to avoid these potential pitfalls. 

Subversion of Rules. In competitive situations, players may employ strategies that ignore the learning outcomes in favor of winning tactics.

Games Take Time. The increased time associated with preparing and delivering a game may not seem to be an option for some teachers.

Loss of Teacher Control. Teachers may not always have complete control over which parts of the game the students find meaningful and memorable.

Traditional Learning May Now Seem Dull. Traditional learning, where students have less feedback and choices, may be more difficult for them after playing a game.

Learners May Be Accustomed to Professional Game Media. With modest budgets, expertise, and tools, teachers may not be able to provide games of the same quality that learners are used to playing at home.

Subversion of Rules. In competitive situations, players may employ strategies that ignore the learning outcomes in favor of winning tactics.  

Most teachers who have used games in their classroom can report instances where some clever students figured out a “flaw” or “loophole” in the game rules that allowed them to perform well and often win. This behavior is to be expected from learners who are comfortable manipulating, bending, shaping, and modifying games.  Terms such as hacks, mods, cheats, and trainers are familiar to these digital natives.  It is not surprising that they would apply such tactics to games in the classroom. This can have a detrimental effect on not only their learning, but on all of the players, as often these subversive tactics can create a negative game experience for everyone.

However, the lateral thinking process necessary to find the right hack or cheat should not be underestimated: indeed, getting the right “trick” can be a goal in itself, just like finding the alternative and shorter way to solve an apparently complex geometry problem.

Games Take Time. The increased time associated with preparing and delivering a game may not seem to be an option for some teachers. 

This is, perhaps, the section of the chapter that some veteran teachers may skip to and read first. In an era of standardization of instruction and an ever increasing amount of content to be covered, concern over time is very understandable. For teachers experiencing this squeeze, if a game takes too long, it may not seem an option, regardless of the potential positive learning outcomes. The increased time associated with playing a game may be due the perception (often correct) that a game requires an increase in either the teacher’s preparation time before playing, or the time needed to play the game, or both. 

Indeed, a limited amount of time to ‘cover’ certain material is by no means a simple thing to overcome. Teachers often have no choice in the matter, they must cover a certain amount of material in a given amount of time. For the teachers who did in fact skip to this section to see how it can be overcome this significant problem, we apologize; you will have to look ahead to the Prescriptions section of the chapter for advice on how to tackle this problem. For now, it is sufficient to say that this is a significant issue to be dealt with, and that just as when playing a game, choices have to be made, and sometimes there may have to be a trade-off between the positive learning outcomes and the increased time it may take to achieve them.

Loss of Teacher Control. Teachers may not always have complete control over which parts of the game the students find meaningful and memorable.  

In an era of standards, goals and objectives, control over the instructional environment is extremely important to teachers if they are to “get through” everything they need to. In some cases learners may gain profound understanding or insight through a game, yet it may not be related to the intended goals or objectives. In other cases a learner may achieve the teacher’s intended understanding, yet the teacher may find it difficult to interpret that understanding, especially if they are inexperienced at debriefing learners after the game. On the whole, the game may be of great benefit to the learner, but the teacher may still feel obligated to re-teach the content through more traditional forms to ensure that the intended goals and objectives of the instruction are met.

Traditional Learning May Now Seem Dull. Traditional classroom learning, where students may have less feedback and choices, may be more difficult for them after playing a game. 

Just as games can be fun and engaging, traditional learning may not be. The contrast between the two may be significant for some students, and they may seem to disengage during traditional instruction. As Stolovitch and Thiagarajan (1980) cautions: “Once wound up, a group is hard to wind down. Games are so motivating that they may stir up hornets’ nests with unpleasant consequences. Who wants to listen to a boring lecture after an exciting game? And when can we play again?” (p. 89).

However, the opposite also holds: once energy is spent in mastering a game which hooked students’ interest, they might be willing just to sit for a while and be helped to get the actual point of the activity clearly from the teacher’s mouth. The real challenge is indeed to strike a healthy balance between games and other media or forms of teaching, where each plays its role and is reinforced by the others.

Learners May Be Accustomed to Professional Game Media. With modest budgets, expertise, and tools, teachers may not be able to provide games of the same quality that learners are used to playing at home. 

There is a stereotype in popular culture in the United States of the over-stimulated, impressed by nothing, apathetic youth. This student is so used to blockbuster movies, prime-time television, and knock-your-socks-off games that any effort by a teacher to motivate them falls on deaf ears. While this is indeed an exaggerated portrait, as with any stereotype, there is a core of truth to it.  Efforts by the teacher to provide an exciting and stimulating learning environment, including the use of games, may not have the intended motivational outcome, as the student may see it as inferior to the out-of-school entertainment media, and to the student, not worth even trying.


Principles and Prescriptions for Educators using games.


This section wraps up this chapter by outlining 8 key principles that can guide the work of teachers trying to integrate games or game-based instruction in their classes. Within the guidelines, we make use of the following terms:

1. A Principle states a relationship between/among some game elements or variables. These stem from the advantages and disadvantages presented above, and are based on existing research or theory.

2. A Prescription uses the principle to give advice or to provide a strategy for improving student learning and the teaching/learning environment. 

3. The Rationale provides extra details about how the principle and prescription were derived.

Principle 1: Briefing and debriefing are critical to learning from a game.

Prescription 1.1: Always conduct a briefing before playing. 

Rationale: The briefing, before the game is played, establishes rules, expectations, and intended learning outcomes. Unless you are attempting to have your students discover the point of the game, it is important to provide for them the appropriate structure during the briefing. 

Prescription 1.2: Always conduct a debriefing after playing. Debriefings should ask learners to respond to the following  questions:

1) How do you feel?

2) What happened?

3) What did you learn?

4) How can you extend and apply this knowledge beyond the game?

Rationale: Without a debriefing, learning outcomes are unpredictable.  Even with a debriefing, outcomes may be erratic.  A good debriefing is based on a solid briefing, well-designed gameplay (including careful observations by the teacher, see below), and appropriately allocated time to conduct the debriefing. The debriefing is the time for reflection, and without it learning from the game can be extremely unpredictable. It is also important to move through each of the questions above, without skipping to “what did you learn?”  In many cases emotions are high, and learners may dwell on negative interactions from the game. Allowing them to express their feelings allows for the reflection that is to come.  

Principle 2: Prior knowledge required for gameplay is best achieved through different instructional methods.

Prescription 2.1: Make sure players have an appropriate amount of content knowledge before they play the game.

Rationale: If the student lacks proper content knowledge, then s/he may be quickly overwhelmed, which may decrease learning not only during the game, but in the future when dealing with the same subject area.

Principle 3: You must be aware of the players’ actions during the game.

Prescription 3.1: Observe your learners while they play, take notes, and ask probing questions during down time.  

Rationale: The majority of the learning will take place as the students reflect on their experience.  The more aware of their actions you are, the better you will be able to help them reflect and learn from the game.

Principle 4: You should to be not only a content expert, but a game expert as well.

Prescription 4.1: You should like games (or learn to like them).

Rationale: If you do not like playing games in general, consider not using them. Students may have difficulty falling in love with something you do not like. You can learn to like them, though, starting to play them and trying to appreciate their design, or graphic effects, or narrative. The best way to do it is doing it virally: play with somebody that really likes them – maybe your students!

Prescription 4.2: Pick games that you or your students enjoy.

Rationale: If you are going to use a game, choose one that you enjoy. Your enthusiasm for a game will be contagious, and your learners will start with a positive expectation. Also, there might be games that you do not like but that your students love. If you are willing to loose control for a while, and support your students while they do their own learning, those games could be powerful learning tools.

Prescription 4.3: Play the game, a lot. 

\


Rationale: In order to keep control over the activity, you should be part of the game. So, become a player, play the game yourself a number of times before you propose that to students – try not to play a game you have not played before. If you are not going to have a full understanding of the game, someone should.  Perhaps this would be a teaching assistant or the students themselves.  While this is possible in a pinch, ultimately you should come to understand the game yourself so you can conduct an adequate debriefing after the game has been played.

Principle 5: Competition is a double-edged sword, it can yield different results depending on the players involved. 

Prescription 5.1: Be careful not to over-emphasize “winners” and “losers.”

Rationale: Keep in mind that losers may leave with a negative perception of their experience, which may possibly be transferred to the content (“it’s not interesting”) or to their ability (“It’s not for me”). If the game is managed well, losers may actually learn more from their failure than self-satisfied winners.

Prescription 5.2: Consider cooperative gameplay.

Rationale: The moderator of the simulation or game should account for varying types of competition, not just the typical winning team/losing team scenario. Consider having the cumulative score of all teams be measured against a standard. In this case the teams are working cooperatively to achieve a desired outcome, rather than working against each other.  Another good example of well conceived cooperative game play is offered by Gredler (1997) as she outlined the Teams-Games-Tournaments (TGT) cooperative task structure.  In this structure, the more advanced students would be grouped with the less advanced (or students with more experience would be grouped with less experienced students).  Overall, groups would consist of 3-4 people, with there being as many groups as needed to accommodate all students. The point structure was designed such that the less experienced or less advanced students scored more, and the more advance students scored less. This required that the advanced students peer tutor the less advanced students. Thus the results were cooperation and collaboration, rather than competition. The reactions of the students involved showed a perceived decrease in both classroom competitiveness and course difficulty. Gredler (1997) claimed that competition is the essence of any game, and that the mutual dependence of students on each other reinforces cooperation, an important characteristic of a positive classroom environment. Even if you choose not to use Gredler’s approach, try to adopt an approach whereby every player can leave the game with a significant feeling of achievement and confidence.

Principle 6: The type of game should be appropriate for the content and objectives.

Prescription 6.1: When objectives are known, and the content domain is structured, then the amount of learner control can be decreased.

Rationale: The teacher should use the known objectives and structured content to form a structured environment for the simulation or game.  Efficiency is a real component of instruction, and a structured environment yields more teacher control and greater efficiency. It also reduces the instructional time needed to complete the game (typically).  Structured environments are especially appropriate for lower levels tasks such as discriminating or matching. While motivation may seem to be an issue, keep in mind that entertainment games have incorporated a rigid structure, in which the player has had little or no impact on the structure of the environment, yet they have managed to maintain a high level of motivation.  Even the movie and film industry has been successful, and there is zero learner control over what is presented in this case, yet they too have been successful.  A good story goes a long way in this case.

Prescription 6.2: When learning objectives are unknown, and the content domain is unstructured, then the amount of learner control can be increased.

Rationale: In the case of an ill-structured domain, providing learner control is effective in providing intrinsic motivation, yet without dramatically increasing the instructional time otherwise needed. The designer should match the environment of the game to the less structured content domain. The structure of the game itself, including the rules, can be modified and objectives created at a later time based on the experiences of the learners and/or negotiation with the instructor.  For Example, the players could interact and play in a space, without playing a game, and then could themselves come up with the rules that would transform the play space into a game.

Principle 7: Small-scale games are extremely useful tools.

Prescription 7.1: Don’t be afraid of small-scale games. Games smaller in scale, especially frame-games (Stolovitch & Thiagarajan, 1980, p. 5) are simple and familiar, and content can be interchanged easily from topic to topic.

Rationale: For some, the use of complex games such as Civilization, as powerful a learning tool as it is, may not, due to time and logistical constraints, be feasible.  Often, smaller scale frame-games are simpler to use, both for preparation and gameplay. These are much smaller in scale, and have interchangeable content. Often you do not need to spend significant time discussing the rules, as the structure of the game is familiar to the learners.  The time it takes to deliver the instruction is reasonable, and often you can conduct mini-debriefings as each question is asked or content is brought up.  There is no shame in using these small-scale, manageable games. If you are a teacher who is worried about the time constraints that more complex games present, frame-games may be a nice, elegant solution for you. Games such as Jeopardy, Bingo, or Who Wants to be a Millionaire are just a few examples of some frame-games, and there are thousands of others (See Fadde, Chapter X for further details on frame games).  Just do not forget to conduct a proper briefing and debriefing, even when using these smaller scale games.

Principle 8: Games march to the beat of a different drummer.

Prescription 8.1: Time tends to fly-by when playing good games, as it does in any activity where learners are highly engaged

Rationale: Highly engaged learners is a good thing, you just need to be very careful in managing your time.  Keep in mind that even highly engaged learners might not learn what you intend them to if they do not reflect on their actions properly – so take time for debriefings and reflection!

Prescription 8.2: Test how long it takes to play your game ahead of time.

Rationale: To present untested instruction to learners is one thing, presenting an untested game, is, to put it mildly, not good. All sorts of things can arise, like having to truncate the game early, not allowing for a debriefing, rule confusion, etc…. Proper testing will account for most of these. As you plan, a good rule of thumb when planning is for every 15 minutes of game play you allow for 5 minutes of briefing and 10 minutes for debriefing.

Conclusions

Our goal in this chapter was to provide sound reasoning for the integration of videogames and interactive entertainment into K-12 education. To provide both depth and applicability, we did this in two steps: at first revisiting some insights from the history of education, through the eyes of Quintilian and Montessori, and then providing a set of potential advantages and disadvantages.

We condensed practical guidelines for the use of computer games in the classroom into 8 principles, each accompanied by a set of prescription and a explained by a rationale. What emerged is that, by their very nature, games and videogames can be very powerful learning tools in many situations. [here we will put in a paragraph with pointers to other chapters, focusing on subject-matters and national standards]. 

As with any instructional approach, method or device, using games can be risky and require some expertise: adequacy of game and content, knowledge of the game and of the content, time management, and your enjoyment in playing, to name a few. While there are pitfalls to avoid, if managed well, learners may gain profound understanding through a well-placed game in the curriculum. Of course, games are not always the best solution; the wise teacher knows when it is the right time to use a game, and when it is not; the expert teacher also knows what game to use according to her/his students, content and constraints. 

Hopefully the advice that was offered will help you to use games effectively in your professional activity and enhance student learning. And using games may help you to re-examine and understand anew the educational process altogether, to think about teaching and learning from a new point-of-view.
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