
15

Chapter TWO

 
Why: Mobile Media Learning As 
Progressive Educational Technology
Christopher Holden

The previous book in this series framed Mobile Media Learning (MML) by connecting the present 
and future to the past of progressive thinking about learning. John Dewey served to embody the 
perspective of someone who cares and knows a great deal about creating strong opportunities for 
deep learning and who is thrust into a world redefined by mobile technology. This perspective 
also helped to unify the diverse experiences shared in the chapters themselves. Here, rather than 
going back to the dawn of universal education during the industrial revolution, we can once again 
establish common context through an earlier technological and social revolution: the computer. 
Just as Dewey was a voice for humanity rising out of a system of education created for good but 
often doing evil, the computer has a progressive champion whose words are even more relevant 
today: Seymour Papert.

Papert is well-known for his role in the creation and promotion of many technologies to support 
learning, especially Logo and its later variants and derivatives1, but the truly progressive nature 
of his views about the learning he wished to support through technology are perhaps less 
widely remembered than they should be. I remember encountering his work under the guise of 
cosntructionism—for me then just another -ism—regarding the how of education, not realizing he 
had a lot to say about why until I read some of his work on my own. He championed software like 
Logo not to improve student performance in existing math classes, but as a way for students and 
teachers together to begin to explore a new kind of mathematical thinking that went far beyond 
math class and made explicit connections to non-mathematical parts of life. He saw this as a 
subversive act that demanded creative input from its participants to function as intended and, when 
taken seriously, might form the basis of liberating learning from the limiting perspective of School.2 

1 Logo is an educational programming language and graphical environment with a rich and interesting history. The homepage for 
the Logo Foundation has a brief history of the software and its use: http://el.media.mit.edu/logo-foundation/logo/index.html.
2 Along with Papert, I will use “School” here and in later chapters to refer to the well-earned stereotype of formal educational 
environments. Certainly not every school, or every experience within a school, is characterizable using this stereotype.
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I would like to revisit some of the major themes in Papert’s The Children’s Machine (1993) as a 
preface to the work of our authors here. His views on technology and learning can help us better 
understand the reach and importance of the mobile explorations they have undertaken. Taking a 
brief look back in time can help us see the broader context to which we hope to contribute and help 
us possibly avoid some common missteps in our discussion and evaluation of work that makes use 
of technology to improve learning. 

T H E  C H I L D R E N ’ S  M A C H I N E 

Although Papert has written significantly in many places, The Children’s Machine (1993) parallels 
most closely what we are trying to capture and speak to in the world of mobile and learning here. 
Papert begins his book with the idea of a visitor from the distant past. This visitor immediately 
recognizes the vast changes in how the modern world operates since their time, in particular how 
sciences like astronomy or medicine have greatly advanced. At the same time this visitor does not 
find himself so out of place in a modern classroom. In fact, little has changed. This hypothetical 
visitor asks, “Why, through a period when so much human activity has been revolutionized, have 
we not seen comparable change in how we help our children learn?” (p. 2).

Papert blames the conservatism of School for holding back progress in learning, especially that its 
participants are expected to fill narrow predetermined roles rather than take active roles in learning. 
He claims, 

 School has an inherent tendency to infantilize children by placing them in 
a position of having to do as they are told, to occupy themselves with work 
dictated by someone else and that, moreover, has no intrinsic value—schoolwork 
is done only because the designer of a curriculum decided that doing the work 
would shape the doer into a desirable form. (p. 24) 

He further explains, “School does not have in its institutional mind that teachers have a creative 
role; it sees them as technicians doing a technical job, and for this the word training is perfectly 
appropriate” (p. 70). He echoes Ivan Illich’s famous condemnation of School that the main thing it 
teaches is the need to be taught (p. 140).

In sentiment then, Papert aligns with progressive educational thinkers like Dewey, Friere, Piaget, 
and Vygostsky. Papert hopes that the changes in learning the hypothetical visitor might be able 
to see would include greater agency of students and teachers in their roles; learning that is active 
and self-directed; learning that is expected to happen in evolutionary and emergent ways, instead 
of according to subject and timetable; and that what is valued as a route to knowledge might be 
expanded beyond simple individual efficacies within the narrow print literacies typically emphasized 
in School. He wants the visitor to be able to see learning that resonates with “with a respectful 
attitude toward children and a democratic social philosophy” (p. 15). To hint at what this learning 
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could look like, he considers powerful learning moments in his own early life, as well as some he 
has seen in his work with youth and teachers, and laments that these kinds of experiences are hard 
for School to recognize or support. 

At the same time, Papert criticizes the actual actions and effects of progressive reforms to date. He 
sees the progressive education movement as fundamentally having its heart in the right place, but 
finds that its proponents too often lack the tools and conviction to initiate real change. He says,  
“Almost all experiments purporting to implement progressive education have been disappointing 
because they simply did not go far enough in making the student the subject of the process rather 
than the object” (p. 14), and “so far none of those who challenge these hallowed traditions has been 
able to loosen the hold of the educational establishment on how the children are taught” (p. 3).

Regarding conviction, Papert sees little help coming from traditional centers of leadership like 
education research, educational policy, and—in his neck of the woods—computer aided instruction. 
These are typically forces and means for assimilation that ultimately serve the system. However he 
does see rebels doing important work from within the system—yearners—who operate as “a sort of 
fifth column within School itself: Large numbers of teachers manage to create within the walls of 
their own classrooms oases of learning profoundly at odds with the education philosophy publicly 
espoused by their administrators” (p. 3).3 He believes that together these individual subversive 
efforts can one day be successful, growing and multiplying from lone voices in the darkness into 
true grassroots action.

Papert explains that change is not possible until access to powerful tools becomes commonplace: 

 Early designers of experiments in progressive education lacked the tools 
that would allow them to create new methods in a reliable and systematic 
fashion. With very limited means at their disposal, they were forced to rely too 
heavily on the specific talents of individual teachers or a specific match with a 
particular social context. As a result, what successes they had often could not be 
generalized. (p. 14–5)

He sums up the to-date failure of progressive ideals to change learning, and his optimism in their 
eventual success, through the parable of humanity’s dream of flight. Papert tells us, 

 My hypothetical Schoolers said that progressive education has been tried and did 
not work. I agree that it hasn’t worked very well  but in something like the sense 
in which Leonardo da Vinci failed in his attempts to invent an airplane. Making 
an airplane in Leonardo’s time needed more than a creative manipulation of all 
that was known about aeronautics. His failure to make a workable airplane did 

3 Papert does not only count teachers among the yearners. he specifically includes administrators and parents as well. The term 
indicates an outlook on education, not a place within its hierarchy.
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not prove him wrong in his ·assumptions about the feasibility of flying machines. 
Leonardo’s airplane had to wait for the development of some  thing that could 
come about only through great changes in the way society managed its resources. 
The Wright Brothers could succeed where Leonardo could only dream because 
a technological infrastructure supplied materials and tools and engines and 
fuels, while a scientific culture (which developed in coevolution with this 
infrastructure) supplied ideas that drew on the peculiar capabilities of these new 
resources. Educational innovators even in the very recent past were in a situation 
analogous to Leonardo’s…When educators tried to craft an actual school based 
on these [progressive] general principles, it was as if Leonardo had tried to make 
an airplane out of oak and power it with a mule. Most practitioners who tried to 
follow the seminal thinkers in education were forced to compromise so deeply 
that the original intent was lost (p. 15–6).

For Papert, the computer is the first tool capable of enabling individual efforts at progressive change 
to actually take off. This conviction stems from his early work with computers in 1965 at MIT, long 
before they were common in the world, where he realized their capacity to do more than calculate. 
He says, “problems which had been abstract and hard to grasp became concrete and transparent” 
(p. 13). To explain further,

 It was pure play. We were finding out what could be done with a computer, and 
anything interesting was worthwhile. Nobody yet knew enough to decree that 
some things were more serious than others. We were like infants discovering the 
world. I thought about computers and children. I was playing like a child and 
experiencing a volcanic explosion of creativity. Why couldn’t the computer give 
a child the same kind of experience? Why couldn’t a child play like me? What 
would have to be done to make this possible? (p. 33)

Learning with a computer was something automatic and authentic for him. Its ability to respond to 
and provoke his inquiry suggested that others too could use it to find new and powerful routes to 
knowledge. Of course, at the time he was one of the few people—even at MIT—to have access to 
a computer. He had to wait until 1980 for the landscape of access to change sufficiently. But when 
appropriate hardware became available and inexpensive enough, learning with computers began to 
happen outside specialist circles.

Papert is clear that access to hardware, while necessary, is not sufficient to increase agency in the 
ways he imagined. He realized that transformative as these machines can be for the few people who 
will be enticed and capable of approaching their use as such, it is software that is really capable of 
empowering the majority. Providing access to the power of the computer means making software 
that enables regular people to use the machine in creative ways. He made Logo so that teachers and 
youth could use the computer as he did in those early days.
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Papert also mentions a third aspect—beyond hardware and software—of putting powerful tools 
into practice. He doesn’t give it a name, but I will call it inspiration. He describes 1980 as a pivotal 
year for change because enough people had read Mindstorms—Papert’s first book, an initial plea 
to get others thinking about how technology could be best used for learning—to get excited about 
what could be tried using computers and Logo. Finally, these

 three events came together to give a powerful boost to the awareness among 
teachers that computers could be used in the spirit of progressive education. 
Mindstorms set this out in easily accessible form, inexpensive personal computers 
reached a level of performance that could support a usable version of Logo, 
and Logo software became commercially available. The result was a grassroots 
movement that generated many thousands of classroom implementations of PET 
[Progressive Educational Technology]. (p. 42)

Papert gives many specific examples of classroom implementations using Logo and Lego-Logo and 
how they convey what he sees as their promise for enacting self-directed learning. The particulars 
are not especially important to review here, but in telling these stories he also clearly lays out a set 
of connected values that characterize these creations. 

1. Active, self-directed learning. Students should be subjects actively directing their 
learning, not objects of instruction.

2. Bricolage. Doing what we can with what’s at hand is a valuable way to make new 
connections between ideas, disciplines, etc.

3. Cultivation. A guiding metaphor for knowledge to be added to the existing ones: 
construction and acquisition.

4. Concreteness. Reverse the traditional idea that intellec tual progress consists of 
moving from the concrete to the abstract. Computers provide a new kind of 
concreteness we should value and use as a way to renew value of concreteness 
elsewhere.

5. Creating publicly. Making things “in the world” is especially valuable.

6. Informal learning. There is inherent value in informal ways of knowing, not just 
as scaffolds for formal instruction.

7. Time. If it is important, take your time with it.

These values transcend Logo and the early days of classroom computing. They can flesh out the 
concept of “increasing agency” for us with MML as they did for him back then. In particular, I 
think the above list of values can help us identify our authors’ creative urges and see how even little 
experiments along these lines might fit into a bigger picture of meaningful change. Although not all 
of our authors explicitly aim to overthrow oppressive forces in School—or are even working within 
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schools—it is clear that their efforts are in the name of producing learning that is qualitatively 
different than the norm. They are all looking for new ways to connect young people’s abilities 
and interests to the world we live in. Their work will also help us directly consider the triangle of 
hardware, software, and inspiration that forms the catalyst for change in a mobile age.

T W O  D E C A D E S  A F T E R  T H E  C H I L D R E N ’ S  M A C H I N E 

So if in retelling The Children’s Machine, I am in effect saying, “It’s all going to work! Just 
substitute mobile for computer. Papert says so!” you might wonder about the twenty-one years 
between that book and today, or the thirty-plus years since the supposedly pivotal moment in 
1980 when the powerful tools Logo and Mindstorms became widely available. Surely, Papert’s 
thesis has now had its chance. How much closer have we got to achieving the progressive dream?

Some look at the current state of School and think back on Papert’s moment of optimism as just 
one more failed progressive dream. After all, here we are—through several rounds of large scale 
reform including No Child Left Behind and Race to the Top and now the Common Core and huge 
efforts to purchase computers and implement curricula aware of them and the internet—and the 
net effect seems to have been to regird School as an institution mostly concerned with pre-defined, 
standardized achievements as primary goals for its participants and assured in its uniform power 
over them through those standardizing mechanisms. The computers are no longer just in the lab, 
but Computer Science is just another one of the disciplines, another subject in which our students 
seem to be constantly falling behind.

Tyack and Cuban’s book, Tinkering Toward Utopia (1995) probably contains the most well-known 
skeptical  take on the potential for technology to materially change education. Their claims in part 
echo Papert’s criticism of earlier progressive movements.4 That is, the supposed changes enabled 
by technological progress are judged to be simply too small and timid in the face of what they call 
“The Grammar of School,” while the revolutionary character of the reform becomes assimilated to 
the status quo. I don’t exactly disagree with this big picture. Yet, there are yet reasons for optimism 
that we might miss with a one sentence “State of School” report or if we simply accept Cuban and 
Tyack’s criticism as proof that new tools are an immaterial part of trying to make things better.

But why do we expect School itself, as an institution, to have been changed thus through centralized 
reform? Recall, Papert doesn’t envision change coming from the top or arriving in the form of 
centralized reform. His story begins from the stubbornness of School to change, and he already saw 
in 1993 how it works to co-opt the computer in an attempt to limit its subversive potential. School 
assimilates the computer to its ways, using the computer to aid instruction “without questioning the 
structure or the educational goals of traditional School” (p. 41). It is then no surprise that 

4 See (Papert, 1997) for his own statement of and rebuttal to Tyack and Cuban and other common criticisms of his dream for 
progressive educational technology.
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 School did not let itself change under the influence of the new device; it saw the 
computer through the mental lens of its own ways of thinking and doing. It is a 
characteristic of conservative systems that accommodation [change on the part 
of School in response to the transformative uses of new technologies] will come 
only when the opportunities of assimilation have been exhausted. (p. 41) 

In fact, Papert explicitly doubts the inherent capacity of central action—even reform—to be capable 
of addressing the needs of progressive education.

Just as Papert does not dismiss what progressives have ultimately aimed for, only the strength and 
fervor with which they have been able to pursue their dreams, we should be careful to dismiss his 
work or our authors’ with the trite response, “been there, done that”. One lesson to learn from this 
history should be to dissuade us from the incautious empiricism progressives often trick themselves 
into. If our reports on the use of new learning technologies limit themselves to seeing our work 
as developing instruments to be applied to the existing problems of learning, we have ceded our 
ground before the battle begins. If we are instead after whole new ways of thinking about and 
accomplishing learning, we should remain committed to that interpretation in our measurements 
and reflections as well as our production and use.

Papert saw the singularity of the computer, the strength with which it changed our sense of what 
was possible in the world, and saw an opportunity for megachange in education. He saw a chance 
to avoid the traps we have inadvertently built around learning in the process of putting together 
School. And while the three decades since Logo and computers in classrooms have not brought 
about the utopia we might wish for, today there are more and better equipped rebels than ever 
before. Thanks to the computer and now to two more technologies in the intervening years—
internet to connect those computers and mobile to put those advances your pocket—yearners like 
our authors are able to produce and collaborate together across institutional boundaries.

M O B I L E  A N D  T H E  I N T E R N E T:  T W O  N E W  TO O L S 

We have so far hinted at the analogy between the twin revolutions of the computer and mobile and 
the internet in terms of their similarity. Briefly, it is worth considering some differences between the 
tools available then and now to see what it is about the internet and mobile that are specific advances 
for those of us hoping to push forward the ideals of progressive learning. There are of course many 
differences that have been discussed extensively elsewhere (e.g. Klopfer and Squire, 2008), but three 
stand out as salient for us: 1) multiplicity of software environments for digital creation, 2) speed of 
communication, and 3) overwhelming pressure from and connections to life outside School. Many 
of these are not specifically affordances of mobile, but may more properly be described as the power 
of people connected by the internet when it is in most everyone’s pocket.
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When Papert wrote Mindstorms, Logo in classrooms and computer labs was really one of the only 
games in town when it came to large numbers of people having access to the combination of 
hardware, software, and inspiration necessary to make use of the computer to do something new. 
Papert describes Logo as not only for doing a new kind of math but for connecting multiple arenas 
of life. He’s especially proud of a collaboration between students using Logo in the name of dance. 
But we can now look at Logo and see how little of life is touched by its use compared to the 
programs and services available today. Since then, tools with obvious appeal outside the hard-
edged computer culture have proliferated greatly, their reach has been vastly extended by both the 
internet and changes to how software is bought and sold (e.g. open source, mobile apps). With the 
incorporation of multiple media forms and advanced interface design, connecting out from a very 
computer centric interface and programmer mindset has become but one of many cognitive styles 
grounding these tools and their default uses.5

The internet has done more than speed up software distribution. It has fundamentally changed the 
routes by which people can communicate and collaborate. Back in 1993, when Papert mentioned 
the thousands of educators who were exploring with Logo, we can appreciate that these points of 
light were either scattered rather diffusely through the country, largely concentrated in particular 
areas (say near MIT), or some combination of both. For those trying to do the good work away 
from a geographical center of the movement, we can appreciate how minimal and infrequent any 
contact with others nearer the center might have been. For example, my own elementary school 
teachers, Mrs. Robinson and Mrs. Jackson, were excellent teachers but somewhat disconnected 
from the technology in use at our school. When I was six, they did like many others and took us to 
the computer lab for an hour a week and moved into the background. This was my first exposure 
to computers and Logo. Could their practices have evolved further or more quickly were they more 
connected with others engaged in similar endeavors?6

So today, I take it for granted that I, sitting here in New Mexico just as geographically and maybe 
socioculturally disconnected from our authors in Wisconsin, New York, or Cambridge as my 
elementary school teachers were in the early eighties, nevertheless have many ways of thinking and 
acting together with other explorers of MML across the globe. We are truly working together, only 
many miles apart. It’s not so much that the world is flat, but deep connections can be made across 
great distances between regular people with tools that are today common.

5 Although I am as likely to think first of fancy software as the next technological idealogue, just consider what has been enabled by 
Microsoft Word, email, and the humble internet forum in the way of connecting and empowering people to follow their dreams. If 
we could more consistently realize the value of even simple tools by today’s standards for progressive learning, we’d be there already.
6 All the same, I remember Logo fondly. Those hours with it in the lab were memorable moments of creative power with computers. 
Our use bore no connection to what we did in math, but I had the freedom to play with Logo there, and enjoyed using it to make 
abstract landscapes through absurd adjustments of the turtle’s parameters. More than most of the official curricula in elementary 
school, it had a subtle but profound impact on my understanding of myself, computers, and learning that continues to evolve today.
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By making it far easier for people to collaborate across long distances, the internet has also altered 
the ways in which grassroots action can become broader change. Initiatives no longer need to occur 
at massive scale to be viable because resources, participation, and momentum can be carried through 
those distances with so much less effort than before. To understand this change in orientation, recall 
Papert’s skepticism that central planning would be willing and able to deliver progressive education. 
In part this is a simple organizational impracticality: a hierarchical model of delivery and adoption 
has narrow bandwidth; if change comes from the top, that limits the diversity possible of what is 
delivered to the masses. It is as true with educational materials as it is for television broadcasts. Some 
diversity can be accommodated, and this is typically through the usual segmentation of School into 
disciplines, grade levels, and job descriptions: this stuff for Geometry classes, this other stuff for 
English AP, this stuff for elementary classrooms, these are the responsibilities of teachers, textbook 
authors, and so on. In this model, where change comes from the top, its implementation should be 
capable of directly influencing a great number of people (every 8th grade math teacher) to be worth 
adopting and its instrumentation should be possible within the bureaucracy (teachers don’t have 
time to write books; they have lesson planning to do). Conversely, when thousands of people can 
work together not based upon being 8th grade math teachers, but say an interest in locative data 
collection, they can organize along the lines of their shared interests, taking conversations farther, 
producing materials, and cross-pollinating without any official means to do so. The work of a few 
can more easily spread and mature without ever needing to seek the route of the tens of millions.

Finally, and where we begin to see how the promise of the computer and internet are actually 
made material with mobile, we have the incredibly fast adoption and the thoroughness with which 
mobile technology has become enmeshed with everyday life. On the one hand, access has already 
been discussed as a necessary ingredient. We suddenly live in a time of near universal adoption of 
mobile internet devices.7 This was never true with non-mobile computers and might never be. On 
the other hand, even more important than simple access are the secondary effects of widespread 
use, especially when we consider the ability of School to employ its standard tactics of assimilation.

With the computer, School defended its ways by assimilating the device, creating a new room—the 
computer lab—and a new field—the computational arts/sciences. Thus isolated, the computer’s 
possible harm was minimized. But with mobile, you cannot relegate it to a special room or a certain 
field because students are bringing their devices to School in their pockets. Because School does not 
in most cases primarily provide access to these devices, it cannot limit their transformative uses in 
the same way they did with computers.

This doesn’t mean School won’t or hasn’t tried to preclude the possibilities of mobile. Within formal 
educational environments the most common response to mobile technology remains to simply 
pretend it doesn’t exist—“Put away your phones everybody!” The strategy has been to draw a line 

7 Serious issues of access remain, but there are several orders of magnitude difference between then and now—most teens and 
adults in the US have smartphones or similarly capable pocketed devices. Adoption across the rest of the world is perhaps even more 
fantastically fast. Cell phones are connecting the world as never before.
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between productive thinking and use of these devices—“Phones are only used for texting your 
friends and Facebook! We are here to do real work”—and hence ban the use of them because they 
distract students from learning. As a long term strategy it seems untenable because mobile device use 
is so prolific outside the classroom, and not just for chatting and gossip. Mobile is pervasively useful 
for a lot of what we do in life despite time wasted on Facebook (ignoring for the moment the cogent 
argument that there might be something important to what we do there as well). As people like our 
authors continue to develop instances of powerful learning enabled by mobile technologies, more 
and more of the public will realize that learning isn’t somehow magically exempt from the influence 
of this technology. Phones aren’t necessarily disruptive to learning, simply disruptive to the order of 
the typical School classroom. It will become more and more difficult to see School as contributing 
value to people’s lives—not merely acting as an entitled gatekeeper—if it so aggressively ignores 
such a major part of them.

M A K I N G  T H E  M O S T  O F  M O B I L E 

Our—the editors’— job in putting together these stories is to share a common sense of purpose 
among them, to help you to see them for their similarities and importance. What I see in this book 
is a cross section of the sort of grassroots action Papert described emerging around Logo three 
decades ago. Our authors use these tools not to gain simple efficiencies within the existing system 
but to find new ways to organize and think about learning. This activity is made possible through 
the existence of robust software, the availability of appropriate hardware, and a cultural awareness 
that change is possible and can be effected by those on the ground floor. I hope this book can be 
a part of spreading that awareness and inspiration. Within each discipline or grade level at a single 
school, there are likely not enough of us to make a dent in the status quo, but together across these 
contexts, we start to look a bit more substantial.

This is important because as students, teachers, and researchers—participants with each other in 
relation to School—we have our own choices to make. As Papert maintains, it is the progressives 
themselves who have thus far been too timid in realizing their vision (1993, p. 14). We are too 
often willing to stay in our silos or subjugate promises for substantial change to co-option by the 
status quo by interpreting them as mere instruments of instruction. Researchers should recognize 
that meaningful change in School is about development work, not imposing new standards (p. 41). 
And what can hold teachers back is too tight a focus on what their students are supposed to learn 
while being inhibited to learn themselves (p. 72). The success or failure of mobile media learning to 
transform learning will be measured not in individual trials, but through our willingness to create 
with one another to make learning fly. 
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