
Distributed Teaching and Learning Systems in the Wild 
Jeffrey B. Holmes, Kelly M. Tran, and Elisabeth R. Gee 

Arizona State University 
 

This chapter develops a theory of distributed teaching and learning systems (DTALS), in 

which teaching and learning happen across a range of sites within and around videogames. We 

are particularly interested in these as teaching sites, and how the relationships between these sites 

can be intentionally designed as well as emerge from the participation of a particular learner 

(Holmes, 2015). Indeed, over the last decade and a half, the significant growth in interest in 

game-based learning has led to tremendous insights into how and why games might be good 

models for learning (see Whitton, 2014, for a concise summary; see also Tobias and Fletcher, 

2011, for a meta-analysis of the field, and Perotta et al., 2013 for a brief but illuminating 

literature review). At the same time, a great deal of research into out-of-school or informal 

settings has stressed the kinds of deep and meaningful learning that happens across digital and 

physical spaces (see, for instance, Ito et al., 2013), and how learning happens between various 

sites in “media ecologies” (Jenkins, 2006) and in various “affinity spaces” (Gee and Hayes, 

2010; Hayes and Duncan, 2012). 

The role of teaching has been given much less attention in this work, however, and 

discussions of teaching are often only implied or absent altogether. One core goal of this chapter 

is to explicitly address how games are designed to teach and how games and the extra-game sites 

that often accompany them can be organized—by game designers, gaming communities, and the 

players themselves—to customize specific teaching and learning pathways. We argue that a 

DTALS model addresses both the designed and emergent organization of these sites and the way 

that teaching and learning can be spread across many different events, spaces, people, and tools. 



To do so, we will outline several important features of DTALS and look at examples from the 

commercial game Dota 2 as well as the game development tool Twine in order to see how these 

systems are used in specific situations “in the wild” (Hutchins, 1995) and what that might tell us 

about designing and studying these kinds of systems in games, in schools, and beyond. 

  

Defining DTLS 

 Young and Slota (this volume) argue that researchers interested in the potential of games to 

support learning should attend not only to player-game interactions, but also to the “game 

ecosystem” (add page), which they describe as interactions that emerge from game play but take 

place beyond the boundaries of the game.  A game ecosystem has the potential to be quite vast, 

however, and here we propose the concept of “distributed teaching and learning system” as a 

means of directing attention more closely to the elements of this larger ecosystem that are 

organized around the purpose of teaching and learning.  A larger game ecosystem (or system; 

we’ll define our terms below) can include many elements or interactions that do not intentionally 

teach, such as fan art or fan fiction, rants over glitches in a game, contests or competitions, 

stores or sites that sell games, and so forth. While participants might learn something from these 

things (i.e.,  reading a great work of fan fiction might teach me something about writing), we 

wish to focus in particular on understanding teaching as it is manifested and distributed across a 

wide range of spaces, resources, practices, and people.  Furthermore, we are interested in 

understanding the relationships among all of these spaces, resources, practices, and people. 

Rather than viewing them as a somewhat haphazard collection of game-related teaching events 



or tools, we argue for understanding them as comprising a distributed teaching and learning 

system. 

To demonstrate the value of adopting a systems perspective to understand teaching and 

learning around game play, we first need to define some terms and concepts. Defining “systems” 

and more specifically, what kind of systems we are discussing, is key, of course.  

At the most basic level, a system consists of interconnected and interdependent elements and 

processes that form a whole, with properties and behaviors that are different from those of its 

parts.   Individual video games are good examples of systems;  the interaction of  game elements 

in even the most simple game - rules, player behaviors, game mechanics - creates an experience 

could not result from individual elements in isolation. Similarly, a DTLS provides teaching and 

learning opportunities that go beyond what individual teachers or resources could provide. As we 

will describe, a DTLS can support what we call “learning pathways” that give players the 

opportunity to pursue deeper and richer learning experiences than what might be possible in 

isolation. 

One challenge in adopting a systems perspective is setting boundaries on the system of 

interest. All phenomena can be studied through a systems lens (Wilensky & Jacobson, 2014); 

systems exist within larger systems and can take many different forms. Typical approaches to 

defining a system involve identifying the system’s purpose; in our case, we have identified 

teaching as the central purpose of DTALS. Systems can be either natural or designed by humans 

to achieve a particular purpose.  However, the actual purpose of a system might not be what it 

was intended to do, if designed, or even what it is perceived to do. Thus, for example, our 



educational system might be overtly designed to educate all children in an equitable manner, but 

in reality its elements may combine to serve the purpose of reinforcing social class differences. 

As we will discuss, DTALS can vary in the extent to which the entire system is intentionally 

designed to support teaching and learning. DTALS “in the wild” (Hutchins, 1995), that is, 

DTALS that were not designed at a systems level, include elements that were designed to teach, 

such as fan sites, tutorials, and other tools, but they become interconnected as players move 

across them, link them, direct other players to them, and otherwise build a system “from the 

bottom up.”  In other words, such DTALS have emergent properties, arising out of the 

interactions of originally disparate elements. 

Other attributes of DTALS, as we define them, are that they are complex (there are 

diverse, multi-directional relationships among elements), dynamic (the elements in a DTALS and 

the relationships among elements are constantly changing), and adaptive 

(DTALS respond to changes in the larger environment; for example, an update to a game might 

make some teaching resources irrelevant and lead to the creation of new ones).  Accordingly, 

DTALS can be described only approximately and at one particular time. New people, resources, 

tools, and affinity spaces are continually entering the system, and elements within the system are 

constantly changing. To complicate matters further, any one person typically interacts with only 

one portion of the system, and thus individuals will have different conceptions of the system and 

its parts. 

Lastly, what does it mean that these teaching and learning systems are distributed, and 

why is that important?  First, and most obviously, the teaching that takes place through DTALS 

is distributed across space and place, both real and virtual. Second, teaching is distributed across 



human and technical agents. To master a particularly challenging task in a game, for example, I 

might consult a video walkthrough, post a question on a forum and receive replies from multiple 

people, and get in-game tips from an automated guide. Thirdly, teaching is distributed 

temporally, across time. There is always some kind of teaching available to the potential learner, 

often “just-in-time” or on-demand, when the learner needs it. 

  

Example Systems 

We briefly describe two somewhat different systems below which will help us to illustrate 

features of DTALS. One of them, Dota 2, is a game “proper” with a robust player base and 

competitive esports communities; the other, Twine, is a text-based game development tool 

supported by many users across different websites and forums. We chose these examples 

because they cut across several important dimensions of DTALS (how they can be organized and 

designed, what people do with them, and so on) and hopefully demonstrate the variety and 

breadth of such systems in the wild. Our purpose here is to quickly highlight important specific 

parts of each of these systems before attempting to develop some common features of each in the 

next section. 

  

Dota 2 

Dota 2 is a multiplayer online battle arena (MOBA) game in which two teams attempt to destroy 

the opposing team’s base while protecting their own. Players can choose from over 100 

characters, each with multiple abilities and items. They work together in teams of five, and these 

teams can utilize many different strategies depending on the makeup of the characters selected. 



Players can play with and against the computer, but in large part the game is played with other 

people. Indeed, Dota 2 is one of the largest in the burgeoning esports scene, with multi-million 

dollar tournaments held regularly. Dota 2 is also one of the most popular games played on 

Twitch, an online game streaming service where viewers watch and comment on live games as 

they happen. 

 Dota 2 is a complex game. Beyond learning the “basics” of the game (mechanical ones, 

like moving the characters and using the interface, and gameplay ones, like what various kinds of 

attacks do and how they work), players must also learn many nuanced things within the game 

(the best ways to use abilities, when to purchase items, and other strategic choices) and beyond it 

(how to work and communicate with teammates, how to strategically build teams and how 

various combinations of characters function best, even things like common jargon and “insider” 

ways of talking). Further, like many modern games, Dota 2 is constantly evolving with the 

addition of new characters and features, balance tweaks, and other changes patched into the 

game. So players need to learn, re-learn, and un-learn things as they continue to play. 

 Part of what makes Dota 2 so interesting—and so illustrative of DTALS—is the many 

interrelated ways players can learn these things, and how various sites are designed to teach 

them. As we have described elsewhere (Holmes, 2015), the game’s designer, Valve, included 

resources like a tutorial, an in-game “library” of information, and online guides to help teach 

players about the game (what we have called designed teaching elements). Valve also created 

somewhat unique features within the game client where players themselves carry out the 

teaching through a special coach mode, interactive player-created guides, and in-game streaming 

tools which utilize the interactive nature of the client so players watching can control the game 



camera and get access to other players’ screens (we have called these designed-for-emergent 

teaching elements). Like many other games, Dota 2 has spawned many “big G”(Gee, 2003) sites 

such as forums, FAQs, YouTube videos, Twitch streams, cosplay, fanart and more. These are 

sites created by players to teach others and where new players can go to learn about the game as 

well as about the communities of players around it (what we have called emergent teaching 

elements). Together, these various elements make up the system which players can organize and 

navigate to learn how to play the game, some of which are designed specifically as teaching 

sites, some of which must be strategically used by learners as part of their own learning. 

  

Twine 

Twine is a platform for authoring games and hypertext stories. This platform illustrates DTALS 

in several important ways that both compliment as well as contrast with Dota 2. First, the official 

materials offered for learning the platform are socially mediated, open for editing, and not the 

product of a single author. This stands in contrast to traditional teaching materials such as 

manuals and textbooks, but it also stands in contrast the top-down, designed systems around 

Dota 2.  Second, Twine is a versatile platform that is used by different people for many different 

reasons. Differing communities with various Discourses (Gee, 2004) use Twine, and as a result 

the DTALS involves a diverse set of sites. For examples, seasoned game designers, novices who 

are using Twine as their first game design tool, and writers of interactive fiction all might use 

Twine and be part of the DTALS around it. Third, although the tool itself is rather easy to learn 

given the right materials, finding those materials and distinguishing relevant information from 

outdated information is no small task.  The path of a learner through the teaching materials is a 



particularly interesting example of how a DTALS can be complex, requiring him or her to be 

self-directed in finding resources. Unlike with DOTA 2, there is not a clear barrier between the 

designed and designed-for-emergent teaching systems. 

    In order to start using Twine, a potential learner must first visit Twinery.org. where 

they can either download the program or use it online. This “official” website is an essential site 

and is a necessary place for a learner to start. This serves as the “on-ramp” for the Twine 

DTALS. There is no manual offered with Twine, however. When a visitor uses the tool for the 

first time, there is a brief introduction, which directs users to two different resources: the forums 

and the wiki. The links to the forums and wiki are on the front page of the site as well. Together, 

these two resources comprise all of the “official help,” or designed teaching materials. Unlike a 

traditional manual, both of these are dynamic, socially mediated resources. 

 Rather, they both contain links to many outside sources, tutorials, and other materials. In 

order to start learning to use Twine, even from official materials, a learner must still explore 

different spaces of the DTALS around Twine. In this way, the learner must be able to navigate 

the various Discourses of the sites around Twine, and understand how to distinguish what 

information is relevant from the plethora of information out there. 

 In this way, Twine also affords unique opportunities for teaching. Most of the available 

information on how to use Twine has been written by individuals and posted on personal blogs 

or websites.  As such, becoming a teacher of Twine once an individual is proficient with the tool 

has a low barrier to entry. Such a teacher, however, must possess a different set of literacy skills. 

He or she must know what types of information people are looking for regarding Twine. It might 



also be necessary for a teacher to post about a tutorial that he or she has written elsewhere, such 

as by responding to a post on the forum or linking to it in the comments of a blog post. 

  

Features of distributed teaching and learning systems 

Using both Dota 2 and Twine as illustrative cases, below we outline important features of 

DTALS. This list of features is not meant to be exhaustive but instead is meant to highlight some 

of the specific and essential affordances of DTALS that differentiate it from other ways of 

thinking about teaching and learning. Different DTALS may demonstrate different 

configurations of the various features and may vary in the degree to which they demonstrate any 

given feature. Furthermore, these features are intimately related (for instance, the way the system 

is centered on a “deep” problem is a key reason why it is distributed across different sites), so the 

particular configuration of the features in a given system might be quite complex but 

illuminating. 

Our approach is inspired by Gee’s description of affinity spaces (2004) and summarized 

succinctly by Hayes and Duncan (2012): 

“While explicitly not a set of criteria that are either necessary or sufficient for defining 

the affinity space, the list [developed by Gee] represents a set of potential attributes that 

can be used to describe the features of a given affinity space and in particular, affinity 

spaces that seem to be most supportive of learning. That is, they serve as a set of features 

that can describe an affinity space but are not necessary for one—Gee’s intent seems to 

have been to broadly describe the potential of affinity spaces to give rise to a number of 

interesting learning opportunities and literacy practices, but not to firmly demarcate what 

‘counts’ as an affinity space just yet”. (p. 7).  



What we are doing here, in such a spirit, is to begin to outline features which broadly describe 

the potential of DTALS to give rise to interesting learning opportunities—but also as ways these 

can be designed as teaching opportunities as well. Our hope is that these features will serve as 

analytical language for studying these kinds of systems as well as inspiration for designing them. 

  

Centered on “deep” problem(s) 

One important feature of a DTALS which requires it to be distributed across many sites is that 

the system must be centered on a “deep” problem that does not offer a “simple” answer. These 

“deep” problems are ones which learners can gain a passion for, passion which my drive their 

continued participation and work towards mastery. Few people become truly passionate about 

how to replace a light bulb; far more people become deeply passionate about politics or NFL 

football or goat farming. For these kinds of “deep” problems, there may not be a single site or 

single source of learning about the topic or the varied ways to participate, and no one teaching 

event can cover the complexity of such “deep” problems; a distributed system of many sites that 

focus on various features becomes the way that people learn about and build a passion for the 

problem. 

Videogames, by their nature, are generally centered around these kinds of deep problems 

to varying degrees. “Simple” games may not require much to learn, and so may not need a 

DTALS for players. Flappy Bird is relatively rudimentary and has only one mechanic to learn 

and master (keep the bird avatar from falling or hitting an obstacle by tapping the screen). 

Learning to play the game is also relatively simple and doesn’t require much instruction at all, 

instead gleaned mostly by actively playing the game – there is only the simplest of instructions 



when starting the game (an icon of a finger with the word “tap” next to it and the bird in 

“flight”), and few resources on websites about how to play (though there are a fair amount of 

“high score” videos where players have performed extremely well). Flappy Bird doesn’t really 

require an entire system in order to teach how to play the game, only a site or two. 

 More complex games, like Dota 2, involve far more variables to learn (many more 

mechanics, hundreds of different characters, multiple play styles and strategies, and so on). 

Covering all of this information in any single instructional setting would be quite unwieldy. 

Valve themselves break it up into multiple different elements: a multi-part interactive tutorial 

covering the fundamentals of gameplay, in-game and online guides, an in-game library and so 

on. Other sites emerge, some “sponsored” by Valve but created by other players (such as 

user-generated guides or within the coach mode), some on “outside” websites like theorycrafting 

forums or YouTube walkthroughs. 

 Learning to use Twine, as well, can be surprisingly complex. While learning to link 

screens of a game together- the most basic function in Twine- can be learned through the official 

or “sponsored” Twine materials, learning to do anything more complex with this requires users 

to seek outside help. If a designer wants to add images, keep track of variables (if a player has 

found a key, let her open this door), or change the way the game looks, all of this requires 

exploration of other sites in Twine. 

  

Distributed across many different sites 

Another important feature of DTALS is that teaching and learning are distributed across many 

different sites. As in the example of hammering and becoming a master carpenter above, a 



complex problem likely requires many different sources of teaching since no single intervention 

can adequately cover all the things necessary to master complex problems. By distributing 

teaching and learning across different sites, different types of problems with different types of 

information and different ways of teaching can exist and be given to or accessed by a learner 

when they need it (just-in-time, on-demand, or just-in-case). These sites can be physical or 

conceptual (and probably both), “official” sites and user-controlled spaces, people or tools, and 

even complementary or contradictory. 

 In Dota 2, for instance, Valve designed a series of highly scaffolded tutorial levels, each 

introducing new concepts and letting players learn by reading about them and then putting the 

ideas into practice. They also included those other sites (guides, the library). But Valve never 

teaches players about common tactics used in the community, such as “ganking” or the 

“Deathball” strategy despite the importance of these concepts (often referred to as the “meta” 

game). Plenty of other sites teach these kinds of things, from YouTube guides and tutorials to 

theorycrafting websites to community podcast discussions and more. A novice player doesn’t 

need to know about Deathballing, and so won’t likely expend their limited resources to develop 

teaching materials for this kind of knowledge, but a distributed system of teaching and learning 

sites—with the power of many thousands of players and many kinds of tools at their 

disposal—can. It’s more than just an economy of scale, however; such a distribution of people 

and teaching and learning resources can cover things that the designer may not intend or even 

want (say, how to cheat or exploit the game). A distributed system removes some control from 

the designer, and its effects can be both beneficial (teaching the ever-changing “meta” game) and 

harmful (teaching how to cheat). 



 Twine demonstrates this distributive feature even more.  In order to begin using Twine, a 

potential learner must first visit Twinery.org.  It is here that the program can be either 

downloaded or used online, and it is necessary for a learner to start here. This serves as the 

“on-ramp” for the Twine DTALS. There is no manual offered with Twine, however. When a 

visitor uses the tool for the first time, there is a brief introduction, which directs users to two 

different resources: the forums and the wiki. The forums and wiki are linked to from the front 

page of the site, as well. Together, these two resources comprise all of the “official help.” 

However, unlike a traditional manual, both of these are dynamic, socially mediated resources. 

 The two main sources for Twine, which a user is directed to from the front page, are the 

wiki and the forums. Unlike a printed (or digital) manual, both of these sources are dynamic, 

changing as users add to and modify it. They are also not bounded sources, like a traditional 

manual. Rather, they both contain links to many outside sources, tutorials, and other materials. In 

order to start learning to use Twine, even from official materials, a learner must still explore 

different spaces of the DTALS around Twine. 

  

Pathways emerge from the interaction of the learner and system 

Because DTALS are distributed across many different sites—some “sanctioned” and some 

not—learners can (at least partially) customize which sites they activate at any given time. 

Learners engage with the system and become part of the system; they affect it just by engaging 

with it. The “open” nature of a DTALS (where learners can enter and traverse the system from 

many different points) also means that how a learner engages with the system, and what elements 

they engage with, are up to the learner. Some sites may be requisite (for instance, an unskippable 



tutorial mission often found in many videogames). Others may only be available after accessing 

and mastering previous sites (unlocking new abilities after leveling up, for example). Different 

systems may handle these with different strategies with different results (say, allowing players to 

skip a tutorial or only including on demand or just-in-case instructional material like a game 

manual). But a player may have already encountered other sites where they learned much of the 

same information: watching a friend or Twitch streamer play the game, reading websites, 

watching structured YouTube walkthroughs and so on.  Because these players have already 

learned at least some of the content of the “officially” designed sites, these sites may simply 

reinforce what the player has learned, add nothing “new” to their learning, or even undermine 

what they were taught elsewhere (of they learned how to cheat or to play “wrong”, for example). 

Furthermore, players can often choose where to “go” next based on their interests (perhaps they 

want to know more specific information about a play style, or get background stories about the 

characters, or know more about the development of the game itself and so on). They can then 

seek out and activate sites within the system based on these interests, some of which may be 

“officially” supported within the game or by the game developer but others will emerge from 

fans of the game on the distributed user-controlled sites. 

 Dota 2 offer great insight into the variety of designed and player-determined trajectories. 

Certainly the multi-part tutorial is designed to teach learners within the game client, and Valve’s 

inclusion of the “designed-for-emergent” sites allows for other players to do a great deal of 

teaching with the support of the tools (while keeping players within the “sanctioned” space of the 

game client itself). But the tutorial is optional; players can go straight to playing matches without 

ever accessing that site. Perhaps they have watched friends or streams, or are familiar with other 



MOBAs, or have read about the game and learned the same kinds of core concepts covered by 

the tutorial. They configured their own pathway through the various sites around the game in 

such a way as to not need the “officially” designed teaching sites at all. A DTALS like this 

supports multiple pathways into the game and lets learners choose how and where to learn. This 

is not without some risk, to be sure; players may learn from the wrong kinds of teachers or the 

wrong kinds of things and feel frustrated by their lack of success with the game, while very 

novice players may have great difficulty sorting out what sites to access and how to arrange them 

at all. A well-designed DTALS like Dota 2 mitigates some of these problems by including a 

strong top-down set of sites prominently displayed to new players and easily accessible while 

still allowing players some choice on whether they access those sites or not. 

 Twine faces a different set of problems because there is little scaffolding across sites. A 

learner must figure out which information is relevant and which is not for any given task, and 

there is no specific order of resources or learning materials which are suggested to users. 

Additionally, the DTALS of Twine encompasses resources for other topics as well.  For 

example, in order to really change the look of a game, players need to use CSS (cascading style 

sheets). CSS is a computer language generally used for the design of web pages, and learning to 

use CSS is in itself a very complex problem. 

 In order for a Twine designer to visually change his or her game, then, this designer must 

figure out that a) this is accomplished by using CSS, b) find resources for learning CSS, and c) 

figure out how to apply this knowledge of CSS to a Twine game. All of this is tangential to 

actually learning how to use the features which are built into Twine, which is a separate learning 



path. Thus, a learner of Twine must decide which sites are relevant and therefore determine 

which ones to access and learn from. 

  

Supports multiple Discourses 

Players come to a videogame (or other kinds of tools or practices) for a variety of reasons; for 

entertainment, to socialize, to research or critique, among many others. As Gee and others have 

pointed out through the concept of “affinity spaces”, these players can find others who share 

their same interests and passions for a particular facet of a game (theorycrafters can share and 

argue about statistical elements of the game; cosplayers can learn how to make different 

costumes or accessories and share their designs; artists can showcase their work and critique that 

of others; players focused on cutting-edge dungeon raiding in an MMO can form guilds). 

Learners can engage these affinity spaces to interact with expert peers or to access tremendous 

amounts of information about the game; Gee argues that affinity spaces can be very effective 

learning spaces (and, by extension, good teaching spaces too). Often these spaces form outside of 

the game within the “big ‘G’ game” like forums and through social media, though (as in the case 

of a guild) they can cross into the game itself. 

 Affinity spaces were never explicitly defined as bounded spaces or single sites (like a 

forum or an after school club), though this is often how the concept has been taken up and 

commonly understood. Whereas much of the research into affinity spaces has primarily focused 

on one type of player and affinity space, a DTALS model can help account for the many 

different types of players and different kinds of teaching and learning around the game, the 

relationships between these various sites, and the specific pathways designers build and learners 



use. In other words, a DTALS model includes all of the various places learners can go (both 

within the game and around the Game) for whatever purpose; because learners can customize 

their pathways through these various sites, they can create their own set of teaching and learning 

resources to meet their particular needs, but the DTALS also includes sites they may never 

access. Put yet another way, a DTALS includes everything around the game that the player can 

access, though they may only choose a few sites. The DTALS nevertheless supports many 

different kinds of learners. DTALS are, in a sense, a kind of “network” of many affinity spaces, 

all focused on the game but each with a particular focus or emphasis and with a specific “kind” 

of thing to teach. 

 Twine highlights this feature particularly well. Some users may use Twine simply to 

mock-up larger game ideas that they will execute in another program; for them, they use Twine 

to test the logic of a particular system or get an idea of a sequence of if-then statements. These 

users likely don’t need to know about the ways of including art assets or how to publish a game, 

so the kinds of sites they might access are particularly focused on a specific way of using the 

tool, while those other resources still exist and are accessible (but never activated by the user). 

Other users may use Twine in very different ways (as a game publishing engine, for instance). 

These users access different sites than the user who is simply mocking-up ideas; they may need 

those resources which teach them how to include pictures or other media and so access those 

sites within the DTALS. They customize their pathway based on their interests and needs, only 

using parts of the entire DTALS, but the DTALS still supports those other kinds of learners too. 

 Players of Dota 2 follow similar pathways based on their interests. Some may only play 

socially, learning from their friends over voice chat or in coach mode; some might be interested 



in competitive play and watch streamers (in-game or on external sites like Twitch) to learn 

popular “meta” play techniques; still others may read about the game in order to write about it in 

academic papers and learn how to talk “about” the game. Like the Twine example, the Dota 2 

DTALS supports all of these different learning pathways, though players customize which parts 

they use. Both examples also demonstrate that players may have many “ins” to the game/tool; 

how they get introduced to it and apprenticed into it, for instance, helps shape what pathway they 

follow and how they customize it (a player introduced to the game by friends likely gets a lot of 

teaching from those same friends, through discussion or watching them play, while another 

player who watches Twitch tournaments and so gets into the competitive scene may have very 

different pathways). These pathways will likely lead to the “central” site (the game of Dota2 or 

the Twine program itself) though these may not be the primary sites of either learning or 

participation (a player might really fan-fiction and so spend most of their time in these sites, 

learning about the lore and character background and sharing with other writers; the game may 

be “tangential” to their primary learning goals). While the shape of each particular learner may 

be unique, the system itself supports all of these different trajectories. 

  

Relationships between resources are socially mediated and shape the system 

One challenge to a distributed system of teaching and learning sites is that accessing various sites 

and customizing their path through the various sites requires some real savvy on the part of the 

learner when judging the reliability, usefulness, and connections between various sites, savvy 

that novice learners may lack. By novices we mean novices to learning or media strategies in 

general (say a young learner) or novices to the particular game/object in particular (a new player, 



for instance). These novices may not understand what is and is not important and how to manage 

what they should pay attention to, focusing on the minutiae of game mechanics before 

understanding the general concepts of the game. They may not be able to understand the tone 

and conventions of “insiders” and not know who or what to trust; Dota 2 players, for example, 

are often quite sarcastic and find humor in subverting or “trolling” other players, and often write 

humorous guides or tutorials that appear genuine but an insider knows is completely 

wrong—something a novice may completely miss and learn the “wrong” way to play the game. 

Navigating a DTALS is very much like any other literacy practice in that the learner must 

understand both the discourse (the types of “languages” used) and the Discourse (the identities 

and roles that make “sense” of the discourse), filter through information to determine its salience 

and “validity” within the various D/discourses, and traverse deeply social practices to which they 

may be “outside” of. A risk in a DTALS is that there are many competing D/discourses and a 

learner (who comes to the game/tool from one of many potential sources, as described in the 

feature above) must judge for themselves how to navigate those D/discourses, possibly without 

much strong guidance. They are, in a sense, responsible for developing their own “literacy,” 

which may be beyond novices. 

 One solution is to have a relatively strong “authority” with some sense of “acceptance” 

by the many D/discourses around it. For example, Dota 2 has Valve, the game’s designers; they 

understand the game and “speak” from a place of authority (what they say is likely true since the 

“made” the game). They have included the various teaching sites (the tutorial, the guides, and the 

“designed-for-emergent” sites) which can more or less be trusted to be “truthful,” “accurate,” or 

“correct”. The  game itself is also a source of “authority,” as it’s easy to test out an idea and get 



direct feedback on that idea (a theorycrafter’s formula can be “tested” within the game, for 

instance, and be relatively “proven” or “disproven”). This is not unlike something like a 

traditional classroom, with an “authority” (a teacher, a text) that learners assume is “correct” and 

can reasonably rely on their teaching as valid. 

 This kind of “authority” may work best for conditions that are concrete or “disprovable” 

(a claim, say, that one ability does more damage than another can be tested and shown to work or 

not). It may not be as effective in abstract problems or more diffuse areas (the best way to link 

objects and story elements in Twine, for example, is debatable and there may not be a 

discernable “best”). In these situations, “authority” is somewhat negotiable and relies on the 

various Discourses to grant it to people or objects they deem “correct”. A Twine designer may be 

well respected in a given community, and their advice or techniques may be promoted and 

referenced by others and thus gain “authority”. In these cases, information is socially mediated 

and the kinds of connections between sites can be strengthened or weakened based on the actions 

of members of the Discourse. In turn, this shapes how a learner moves and customizes their own 

learning pathway. Someone interested in cosplay might enter the DTALS from one of many 

different sites (a Tumblr profile, talking to other cosplayers at a convention, a site found on 

Google, an article in a magazine). Many of these entry sites may point to the same person or 

resource as an “authority” and direct the learner to that site. The learner gets socialized into the 

D/discourse , and gets the benefit of social apprenticing into the “right” information by the social 

mediation of that information (by culling and promoting various sites). Thus, in some ways, the 

risk of learners going “off the rails” is lessened by the social forces which shape the DTALS, 



either through highly “authoritative” positions (such as a game’s designer) or through the social 

mediation which determines “right” and “wrong” ways to learn and participate. 

  

Implications 

A DTALS model provides several tantalizing implications for rethinking our current 

understanding of both game-based learning and more traditional school-centered teaching 

designs. We have already broadly pointed out some potential implications associated with a 

DTALS model above, including both benefits to learners (they can customize their learning 

pathways based on their interests, for example) as well as risks and challenges (such as the need 

for literacy knowledge and apprenticing for learners or the possibility that they may access and 

activate the “wrong” kinds of sites). Some of the features of DTALS are meant to overcome 

these inherent risks (the way socially mediated information helps to guide novice learners to the 

“right” sites, or the way learners can access different sites at the right time and benefit from the 

“work” of many teachers, not just a select few). We wish here to turn our attention to more 

specific implications for analyzing and designing these kinds of systems and to consider what a 

DTALS model might mean in a place like school. 

 Videogames are not the only starting point for  DTALS, of course; DTALS can be 

identified around all kinds of activities, from auto repair to sewing to farm-to-table cooking to 

computer hacking and many, many others. Our focus on videogames stems primarily from our 

access to many compelling examples from different games; since most modern games are deeply 

enmeshed in larger digital media ecologies, they can provide a rich domain for potential research 

into the melding of virtual and material teaching and learning experiences and resources. 



However, we argue that a DTALS framework can be useful for both understanding and 

designing teaching and learning in other domains, and in particular, for rethinking formal 

education.  

The “open” nature of a DTALS means that learners can encounter teaching elements and 

“on-ramps” to learning from many different directions and in different sequences; each learning 

pathway may be unique to each learner. For researchers, tracing these potential and actual entry 

ways and pathways may provide insight into how learners learn, how the system is designed, and 

how connections are made between various sites. The potentially large variety of these sites, 

however, may be challenging to map, so researchers will need new tools to identify elements of a 

system and capture the dynamics of the system, as well as new methods of analyzing learners’ 

varied pathways.  

Designers (of games and of teaching events) must also account for the various ways 

“into” the learning and so create and leverage different kinds of teaching designs at different 

points. They must also work to build connections between sites (to “sanction” or “promote” 

some particular site that they believe is valuable) as well as accommodate the sites learners may 

use that they have not intended (or even desire, such as a site on how to exploit some feature of 

the game). Because DTALS can support many different ways of using the system and different 

purposes for learning (such as the various Discourses that might use Twine); designers, learners, 

and researchers must contend with potential conflicts between these different agendas as well as 

leverage the opportunity to potentially cross different interests in order to grow shared interest, 

passions, and knowledge. Designers can organize teaching resources beyond their ability to 



produce, and so help build richer opportunities for learning, but they also must recognize that 

some learning is out of their control. 

Indeed, perhaps most importantly, a distributed system implies that no single entity, 

institution, or individual has a monopoly on creating, disseminating, or controlling when and 

how teaching and learning happens. More than 30 years of informal learning research, and more 

than 15 years of game-based research, has shown that formal institutions like school are not the 

only source of teaching and learning, and their authority is not uncontested; instead, they are one 

of many sources that learners can navigate, place next to each other and compare, and create 

their own set of meaningful teaching and learning resources. DTALS may serve as a bridge 

between schools and “informal” teaching and learning sites. Indeed, we see DTALS as a 

potential way to augment, if not outright challenge, the inherent (just or otherwise) authority of 

schools by collecting and considering as “valid” many sources of teaching and learning beyond 

formal school. 

Practically, DTALS show that there is some benefit (especially to novice learners) for a 

strong, authoritative source of teaching; just as players of Dota 2 can “trust” the teaching Valve 

provides through the designed teaching channels (and can then test it out directly in the game), 

schools that are part of distributed teaching and learning systems can be relatively “trustworthy” 

by connecting many different sites which feed back into the formal spaces of learning and 

evaluation. Further, DTALS shows that outside or distributed teaching sites can cover a far 

greater range of information, teaching styles and objects, and ways of learning than any single 

“central” site, so a model of school that includes many other outside teaching sites as “valid” 

means learners get both a “reliable” source of teaching as well as the opportunity to customize 



very deep learning beyond school. Schools benefit both from retaining a central role in teaching 

and learning but also by validating resources that go far beyond what they can develop and offer, 

and learners benefit both from being apprenticed into a “reliable” way of learning as well as the 

opportunity to make meaningful choices about where, what, and how they learn that is still 

treated as “valid” within the larger construct of formal education. 

A great deal of work remains in terms of defining the various features of DTALS and for 

tracing specific examples and particular learners as they traverse these systems. This chapter is 

meant to begin to outline these features as a starting point and to promote future refinement and 

evidence for (and against) this model. A DTALS model suggests that teaching and learning are 

all around us, and we should pay attention to who makes and uses all of the various teaching and 

learning sites in order to both design new and emerging learning opportunities as well as develop 

critiques and adjustments of existing models. 

  

References 

Gee, J. P. (2003). What video games have to teach us about learning and literacy. New York: 
Palgrave Macmillan. 

Gee, J. P. (2004). Situated language and learning. New York: Routledge. 

Gee, J.P. and Hayes, E. (2010). Women and gaming: The Sims and 21st century learning. NY: 
Palgrave Macmillan. 

Hayes, E. & Duncan, S. (Eds.) (2012). Learning in video game affinity spaces. New  York: Peter 
Lang. 

Holmes, J. (2015). Distributed teaching and learning systems in Dota 2. Well Played. 4(2): 
92-111. 

Hutchins, E. (1995). Cognition in the wild. Cambridge, MA: MIT Press. 

Ito, M. et al. (2013). Connected learning: An agenda for research and design. Irvine, CA: 
Digital Media and Learning Research Hub. 



Jenkins, H. (2006). Convergence culture: Where old and new media collide. New York: New 
York University Press. 

Perrotta, C., Featherstone, G., Aston, H. and Houghton, E. (2013). Game-based Learning: Latest 
Evidence and Future Directions. NFER Research Programme: Innovation in Education. 
Slough: NFER. 

Tobias, S., & Fletcher, J. D. (2011). Computer games and instruction. Albany: State University 
of New York. 

Whitton, N. (2014). Digital games and learning: Research and theory. New York: Routledge. 

Wilensky, U. &  Jacobson, M. J. (2014). Complex systems and the learning sciences. In R. K. 
Sawyer, (Ed.). The Cambridge Handbook of the Learning Sciences. Cambridge, U.K.: 
Cambridge University Press. 319-338. 


