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Abstract

We introduce two case studies that illuminate dq@aar way of conceptualizing
childhood and technology: the East Bay Fixit Cliared the One Laptop Per Child
project. Both cases borrow ideologies of childh&od contemporary American culture
and ideas of technological potential from computétures. The developers and
organizers in these two groups ground the resuftargative in their own childhood
experiences and their desire to provide the sanmdslof experiences to children today.
We highlight some of the dimensions of this namagas well as some of its limitations in
appealing to, and re-creating, a particular kindhafd that resembles the organizers
themselves: technically-inclined, often oppositipaad often male. These cases
highlight both the prevalence and limitations ahgschildhood ideologies in the design
process by showing how these particular versiorchiddhood are enlisted to frame

technological development and the social progrdrasgromote it.
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Introduction: Imagining Childhood, Technology, and Design

This paper explores the contested role of techiyaloghildhood and the role of

childhood, in turn, in technology development. Etidday's dominant narrative of



technological protectionism, often discussed inUinéed States as the need to limit
‘screen time,’ projects technology adangerto what is most valuable about childhood
(Steiner-Adair and Barker 2013), various countarateves have emerged that pose
technology as aontributorto intellectual exploration and creativity, praaokéng the
potential for children to learn to use technologyransformative ways. These
imaginaries, even when seemingly opposed, ofteresftanmon conceptions of
childhood as a period marked by intensive, evetagcscreativity, exploration, and play.

We interrogate two projects that share a commontestnarrative of childhood
and technology grounded in computer engineeringiclthe East Bay Fixit Clinic and
the One Laptop Per Child (OLPC) project. We useegnaphic observations of the daily
practices of hobbyist fixers and the ‘Maker’ comntyim the San Francisco Bay Area
and archival research on the forty-year developrottite ideas behind OLPC'’s
‘Children’s Machine.’ Both projects are motivateglthe same kinds of cultural ideals
centered on articulating what it means to be aldmild the forms of individualism,
creativity, and empowerment technology is thouglgrbvide for childhood.

This counter-narrative is put to work in these groto make coherent the
technologically-precocious childs a social imaginary, which in turn motivatesrthe
respective projects. Taylor (2003) describes@al imaginaryas the system of meanings
by which people actively ‘imagine their social égisce,” connecting to the ‘deeper
normative notions’ behind it (p. 23). The kind ofdginary at play here is one focused on
how people extrapolate from their own childhoodd e childhoods of others. In
particular, we show how members of each group theseideas of childhood, and of

technology’s role in it, on their own nostalgic ldfiood experiences, often treating these



experiences as universals. In doing so, both grampattempting to reproduce their own
childhood experiences by designing the kind ofdifelod they hope to see in their
beneficiaries: one that is full of pedagogical exgreces involving technology that would
engage clever, scientifically-inclined, often opitiogal, and often male elementary or
middle school students.

The imaginary of the technologically-precociouddvorks to reinforce certain
identities and values that circulate within notyothle two groups described here but
across the professional computing community moregdly, reflecting the way that
‘childhood’ is imagined and articulated through tfesign process in various academic-
industrial settings. Identifying and exploring thdtural roots of this imaginary allows us
to critically examine the relationship between designer, the artifact/experience, and
the kind of ‘user’ they aim to create. Through thve chart how the imaginary of the
technologically-precocious child emerges as padaytto-day technosocial assemblages,
and how it comes to have such power in the groupstadied and beyond.

In both cases, however, we observe a slippage batdesigners’ conceptions of
their ‘users’ and the users they actually reach.ud&ethis to lay bare the larger cultural
infrastructures that support and enable engineeongmunities through the material
effects this imaginary can have, especially thagax between the rhetoric of possibility
and the unspoken limits the imaginary builds. Mgk highlights the moral

responsibilities designers and technologists havéhe communities they hope to reach.

Case One: The East Bay Fixit Clinic



Ouir first case study illustrates how the imaginaifrhe technologically-
precocious child implicitly but repeatedly cropsioolunteer repair collectives, or
what we term facilitated public sites for repaire\fifrst examine the motivations behind
these sites for repair, rooted in founders’ owndttoods and ideals about childhood.
Following one particular repair event, we then di¢te slippages between these
motivations and what actually occurred at the evEhése slippages suggest certain
blind spots the organizers have regarding who #ents actually reach, what these
participants gain from the experience, and whatrieans for their ideals of childhood
and technology.

Public sites of repair exist as hobbyist enginepnnitiatives that help local
residents fix broken things. Toasters that no lohgat or Bluetooth devices without a
signal come to life again with the tightening cfaiew or the heat of a soldering iron.
Visitors gain assistance from a handful of techvgaxolunteers (or ‘coaches’) who bring
their own T-handle screwdriver sets and fine-tippeldiering irons. Since 2009, these
repair collectives have popped up in cosmopoliiescincluding New York,
Amsterdam, Shenzhen, and San Francisco. Our caseef® on the East Bay Fixit Clinic,
one such group that gathers at museums, libraeésols and other public venues
roughly once a month in the San Francisco Bay #sgaart of a larger network of repair
organizations (e.g., Repair Cafe, Fixers Collectared Restart Project), the events bring
together environmentalist ideals and collaboratveek to rescue broken consumer
electronics from the landfill and inspire peopldegarn technical repair skills in the
process. Even as they focus on hands-on devicérkpyar, organizers frame their work

as something more. They also use the events tefate stories of childhood —



especially their own childhoods — that are mearminable themselves and their
participants to re-envision their roles in society.

Though children often remain marginal in these &vgheir participation
nonetheless drives the organizers’ ambitions towartsforming the world around them.
To understand the transition from fixing, to chitaidl, to broader social change, consider
the work of Peter Muli, a trained engineer, marlgsipecialist, and founder of the Fixit
Clinic. Mui says he set up Fixit Clinics to enrigbung minds by instilling in them a
curiosity for electronic tinkering. For this reastwe was particularly keen to work at
museums where he could target what he called hesdmmographic, the ‘precocious
middle-schooler.” Mui explained that this was ‘thid in the family who gets all the
broken stuff, typically — who can be the hero ifdreshe can bring it and repair it. ... So,
you know, if the family’s given up the toaster the ghost and the precocious middle-
schooler can bring it into Fixit Clinic and repdii Mui saw a child’s interest in
disassembling a device as a natural inclinatiod,tha Fixit events as one way to support
this technical predisposition.

This process of learning felt particularly familtarMui, who, before entering
MIT at the age of 16, was already invested in agirezering education at home. Though

he did not reference it more generally, in an g with the second author he admitted,

| wasthe precocious middle-schooler. When things binkbe
family, | would get them... | would get them to takapart and
sometimes | would fix them and sometimes | wouldinthink my

parents taught me to be resourceful. And my faplaeticularly —



sort of doing goofy things with the train set, [shog me] it didn’t

have to be this way.

In this way, Mui saw the ambition he wished to grout in his participants — a
curiosity for how things work — as emblematic of lbiwn childhood experience. Among
his family members, Mui received the broken apmémand took a screwdriver to them
to discover what was wrong. While disassemblinontsats with his father, he explored
possibilities for their reinvention. Mui admitteldt he based his view of childhood
education on his own experience in part becausatieno children of his own. However,
he saw this as more of an asset than a liabilifie€l like my ability to contribute to the
welfare of children is greater because I'm notirgsny own kids,” he explained.
Though he had wanted to have kids, his wife did Tbis wish, left unfulfilled, came to
inspire his efforts to raise children through aeralative pedagogical program that
reproduced the childhood he knew.

As Mui conceived of his core demographic in owngeahe did so with an eye
toward what that image could be used to accomplieh's sense that a technology
‘didn’t have to behis way’, and that he could transform it into something ptetely
different, focused his concerns for childhood edivceon individual creative-technical
confidence — with a purpose. He wanted childreloge their fears of opening up
electronics in the hope that they might transfoohonly their own understandings of the
technology, but also their role in enacting sot¢ielt@nge. In his words, ‘I really want to
demystify science and technology. And my altersateeptitious goal is that I'm hoping

at some point we’ll be able to make better polibgices as a society.’ In this way, Mui



wanted to encourage children’s ability to fix théng order to shift how they framed their
own technical competence, but hoped that this sbiftd also enable them to imagine
alternative forms of consumption. By reframing ttsgnse of agency in relation to
everyday goods, children could build a better waround them. For his part, Mui saw
electronic tinkering among children as the patretdizing broader social programs of
environmentalism and technological progress.

Mui was not alone in building this agenda throughds-on engagements with
technology. A self-described ‘geek,” he embodigzh#osophy shared by many
participating in what the media have termed ‘th&enanovement.” The movement
involves community-supported hobbyist exploratidelectronics learning, typified by
projects featured in the do-it-yourself (DIY) magezMakeand the DIY technology
festivalMaker Faire Several of these projects come out of Maker Maghandependent
for-profit organization run until early 2013 by theultinational computer manual
publishing company O’Reilly Media, Inc. Maker Med@aunder Dale Dougherty also
launched several education prograivisung Makersbringing together 12-17 year olds
with adult makersiMakerspacegintroducing high school students to small-scadgal
fabrication tools; and thiglaker Education Initiativebuilding communities of young
learners around making projects. An emphasis ddreim’s creativity and hands-on
learning through electronics tinkering underliesheaf these projects. The Young
Makers tagline is ‘inspiring and developing the thganeration of innovators’

(http://youngmakers.ojgthe Makerspace website exhorts, ‘We’re buildimg

infrastructure for more kids and adults to connect future in which they can personally

change, modify or “hack” the physical world’ (htfmakerspace.com); and the Maker



Education Initiative aims ‘to create more opporti@si for young people to make, and, by
making, build confidence, foster creativity, andudpinterest in science, technology,
engineering, math, the arts — and learning as deiftdtp://makered.org).

On January 9, 2013, Dougherty and Mui helped cewuimg a Fixit Clinic at the
Lawrence Hall of Science (LHS) in Berkeley as drthe Young Makers program. Five
coaches showed up for the event, eager to givdrenil'permission’ to take apart their
broken electronic devices and find out why theyenso longer working. Yet no more
than two or three visitors participated at a tidveone point the ratio of coaches to
participating visitors dwindled to four coaches pisitor’'s device, often leaving the
coaches with little to do.

Even more notable was who attended the Fixit Clinat day. Despite théoung
Makersaffiliation and the museum’s family-friendly rejation, retired and elderly
visitors populated the event. In fact, only ondcparticipated in the Fixit Clinic. A
young boy brought in his father’s broken electniitl, dand then watched from the
sidelines as the underutilized coaches dove isteepair. Not long after the boy joined
the Clinic, the museum staff flooded the floor wattilm crew to capture the child in
action. Noting the lack of interaction between ltlog and the coaches, an LHS staff
member wanted the coaches to show the boy whysthaed to replace the battery on his
drill and how to fix it. But, despite their commiémt to reaching children, the coaches
seemed uninterested in providing such direct lesddui explained to the staff member,
‘All we can really do is instill a curiosity in theorld around him. Next time he’s
working with his dad and the battery goes deadknwsvs as much as his dad.” Mui saw

curiosity as the path to learning how something made, and avoided what he saw as



didacticism. He overlooked the boy’s passive engeyds at the clinic to emphasize
broader concerns for exposing children to elect®tinkering in the first place. Concrete
learning outcomes came second.

Given the boy’s ambiguous relation to the fix, theseum staff filming the event
had to work hard to produce a coherent educatioer@htive. They peppered the boy
with questions, captured him chatting with oneha&f toaches during a moment of
diagnosis, and fed him talking points about whalelaened from the event. In an edited
video posted on the LHS site after the event,@adfiithe Fixit Clinic showed only the
boy’s statements: ‘If it wasn’t for the LawrencelHd Science Fixit Clinic, this thing
wouldn’t be here but on the scrap heap,’ he prodélyiared while holding up his fixed
drill. While the one child visiting in the clinidd not participate in the repair, his story
was used to propagate the museum’s vision of the tthkerer learning through
disassembly.

Despite the relative dearth of children at the iCliorganizers nonetheless
reinforced imagery of youth-driven engineering tigbout the event. Just outside the
Fixit Clinic room, a set of lectures highlightect® makers as part of the Young Makers
event. Echoing Mui’s broader motivations, the Geegleed for the event on the LHS
museum website proclaimed, ‘Tinkering with thingsilegitimate way to learn about the
world.” Through the disassembly and reassemblyoasamer products, organizers
sought to emphasize not only the rewards of del@eel tinkering, but also cultural
expectations of childhood and educational reforhe fope was that if participants

becameechnicallyempowered, they could go on to transf@wcial structures as well.
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Not part of the discussions that day, or amongiregédlectives more generally,
was whether the prototypical child the organizeesentargeting was really any child, or
only a certain kind of child. Introducing the lexs as the first of their kind at the
Lawrence Hall of Science, Pixar employee and omgarfor the event Tony Derose

explained:

This program grew in part out of my family’s exparce. We've
been making here [in our everyday lives] for agjlas we can
remember, but it really didn’t crystallize for ustilthe first Maker
Faire in 2007. And it was at that point that foétll we had a
label for ourselves, and that was really powednll second, we
realized that we weren’t weird. Well, maybe we waegrd, but at

least there were a lot of other weird people.

Being ‘weird’ — and technologically competent —@bkntailed experiencing the world
through children’s eyes and borrowed from broadehmological and educational
narratives of what was part of ‘natural’ childhadeelopment. Mui opined that ‘fixing

is a natural segue to making’: as children disassesndevices they learned to play,
dabble, and reinvent technologies and, accorditglgpme more technically inclined — a
virtuous cycle that built on natural inclinatio®ougherty, however, complicated the
link between creative curiosity and technical cteess as he described Derose’s
inspiration for the event to the second authomirngerview, admitting, ‘We have to

always say that Tony’s family is maybe a bit undisugheir fabrication skills and in the
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ambition of their projects.” While Dougherty acknedged Derose’s family’s
idiosyncrasy, doing so in terms of competenciesantitions enabled Dougherty to
highlight Mui's core demographic once again and oaambership in this demographic
as a matter of choice instead of more systemicigiah or exclusion, a theme we will
expand upon in our discussion below.

The slippage between hoped-for and actual partit§pa and between coaches
facilitating repairs versus judbingrepairs — at the LHS Clinic was not unusual fosthe
events overall. Organizers and coaches wantedrehikd participate in fixing devices in
order to assume actively engaged roles in eleasamd, in turn, society, even when
they got caught up in the moment of fixing and somes did not include participants to
the degree that they hoped. The figure of the mieas middle school student featured
prominently across all of the Fixit Clinic’s everasd operations, and children’s broken
remote control cars and airplanes, though rarelyadly present at Clinics, became
pivotal symbols of the Clinic’s ultimate challengeencourage makers to remake the
world. Though many visitors to the Clinic at LHSreeetired and over the age of 60, the
event’s press materials included only children, gredsole child visitor was held up as
emblematic of the movement’s overall mission: tstéo and enrich young minds,
instilling in them a curiosity for electronic tinkeg that, though generally
unacknowledged as such, was reminiscent of thedCQloaches’ own childhood

imaginaries.

Case Two: One L aptop Per Child
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The narratives that those involved in these fixalectives tell about childhood,
and the role technology should play in it, areumatjue to those communities. Indeed,
they circulate throughout geek cultures in the ebhiStates and beyond, from Silicon
Valley, California to MIT in Boston, the birthplacé the One Laptop Per Child (OLPC)
project. In the next case study, OLPC made exmihe of the narratives about
childhood that implicitly circulated at the Fixiti@ic, and even set them as design goals,
often pitted against formal schooling. To show fiiscess, we first interrogate OLPC'’s
core ideas that the best learning is playful affddsescted outside school, and the best
tool for learning is a computer like the ones OL®@évelopers themselves used as
children. We then discuss the specific conceptioololdhood’ upon which OLPC rests,
a conception that is Western, individualist, middiess, and often male. However, as we
saw in the Fixit Clinic, there were slippages bewéhese ideals and the realities of use
that complicated both OLPC'’s vision of childhoodidhe role technology should play in
it.

OLPC's laptop, called the *XO,’ was the first of kind to combine a rugged
design, an open-source educational software suitegndate to minimize costs, and full
(though purposefully underpowered, in an attemgirtdong battery life) computer
functionality, with the goal of overhauling educatiacross the Global South. The project
is a culmination of over forty years of work at tféT Media Lab and its predecessors,
particularly the intellectual legacies of MIT preé®rs Seymour Papert and Nicholas
Negroponte, both of which are centered on Papledising theoryconstructionisnt In

the early days of the project, OLPC’s leadershiprovowed the project’s roots in

3 Despite the similar name, Seymour Papert’s ‘constructionism’ is distinct from social constructionist
theories in the social sciences.
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constructionist learning, reflected in the projed#lission Statement: ‘XO embodies the
theories of constructionism first developed by NMi€dia Lab Professor Seymour Papert
in the 1960s’ (http://laptop.org/en/vision/missidn)

Constructionism, as described by Papert in boakis)es, interviews, and other
statements between 1971 and 2006, aims to levehalgieen’s natural desires to tinker
with and make sense of the world by giving thenmoéiject-to-think-with’ that inspires
self-motivated mathematical learning (Papert, 198@3; see also
http://lwww.papert.org/works.html). Constrigtism is based on (and often confused
with) Piaget’s theory of construetsm, but several aspects distinguish constructionis
learning, such as the use of an ‘object-to-thiniAfparticularly a computer), a specific
focus on the process of ‘debugging’ one’s reasqrang a focus on finding and
developing passion in learning.

In his writing, Papert often contrasts construasonwith what he calls
‘instructionism,’ or the lecture-heavy, curriculumased education that many schools
pursue. Valorizing the former and villainizing tlagter, Papert argues that instructionism
creates ‘schoolers’ — people ‘schooled’ to thinkéntain limited ways, who seek
answers and validation from others — out of ‘yeesni@hich he argues represents the
innate, creative, playful state of children, rattiean a different set of learned behaviors.
In Papert’s view, ‘yearners’ think independentlg, bt care what others think, and seek

answers via many routes for questions in which #reypersonally interested (Papert,

4 Constructionism has also had a powerful legacy beyond OLPC: it is regularly cited in research on
‘unschooling/deschooling’ (e.g. Selwyn, 2010) and ‘lifelong kindergarten’ (e.g. Resnick, 1998), has
migrated into curricula on design and human-computer interaction, and is featured at conferences
focused on technology in education such as Digital Media and Learning (DML) and Interaction Design
and Children (IDC). One of its first test cases, the LOGO programming language, was tried nationwide
in the 1980s and has been tested in other settings. Though the results of these trials were lackluster
at best (Pea, 1987; Shea & Koschmann, 1997), constructionism remains popular.
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1993). Papert is unequivocal about his disdairitferinstructionist’ model of education,
calling the classroom ‘an artificial and ineffictdearning environment’ (Papert, 1980,
pp. 8-9) with no value, its purpose molding childoeit of their natural state and into a

more socially ‘desirable’ form:

School has an inherent tendency to infantilizedrbih by placing them in
a position of having to do as they are told, toupgcthemselves with
work dictated by someone else and that, moreoasrnb intrinsic value —
school-work is done only because the designerooiriaculum decided
that doing the work would shape the doer in a déterform. (Papert,

1993, p. 24)

With the exception of a few brave teachers whotfagrainst the establishment
(Papert, 1993, p. 3), Papert’s description of aahithic ‘School’ (always capitalized) is
of an institution unchanged for over a centuryt ‘oitouch with contemporary life,” and
shamelessly ‘impos[ing] a single way of knowingemeryone’ (Papert, 1993, pp. 1-6).
As an alternative, Papert proposes giving eachl eéhiKnowledge Machine,” a clear
forerunner to OLPC’s XO laptop. He wants the resglfrustration with how boring
‘School’ is in contrast to the machine to creatsmarket pressure’ for change in spite of
the recalcitrant ‘schoolers’ (Papert, 1993, pp.,&2-13). Papert hopes that giving
children their own computers could make educatioare of a private act,” one where
each child can decide which aspects of educati@dopt and which to discard (Papert,

1980, p. 37).
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Why should a computer, in particular, be the soluto problems with school?
Even though Papert and Negroponte both grew updéfie era of personal computers,
they write about the joy of encountering MIT’s mlaames, and the nascent computer
culture around them, when they joined MIT as praedes in the late 1960s. Both
rhapsodize about the ‘holding power’ that these maters had for them, and Papert
credits these formative experiences as inspirdtothe Knowledge Machine. ‘I realized
that children might be able to enjoy the same athges’ as the early MIT hackers who
he befriended at those mainframes, Papert exglaifise Children’s Machine ‘a
thought that changed my life’ (Papert, 1993, p. 13)

Papert readily and repeatedly admits that mucloo$tructionism was similarly
inspired by personal experiences, and describesAmsprocess of ‘unlearning’ in
several of his books. He explains that while havgup before computers were common,
his early obsession with gears as an ‘object-tokthith’ provided a framework for
mathematical learning that school did not, and letgpired his theories about the
importance of such objectsfell in love with the gearsPapert explains in his 1980
bookMindstorms(p. viii, italics in original). While he acknowlgés that gears in
particular may not appeal to all, he follows byisgycomputers could be a much more

universal ‘gear’ for learning mathematical thinking

My thesis could be summarized as: What the geamsotalo the computer
might. The computer is the Proteus of machinesedsence is its
universality, its power to simulate. Because it tzd¢e on a thousand

forms and can serve a thousand functions, it caealpgo a thousand
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tastes. This book is the result of my own atteropty the past decade to
turn computers into instruments flexible enoughhsd many children can
each create for themselves something like whatsgeare for me. (Papert,

1980, p. viii)

Papert further claims that by elementary schodh Wie help of gears as an object-to-
think-with, he already knew that his ‘best intetlesd work was done outside the
classroom’ (Papert, 1993, p. 23). In his wordsaypig with gears became a favorite
pastime. ... | believe that working with differensalid more for my mathematical
development than anything | was taught in elemgrgahnool.’” (Papert, 1980, p. vi)

Papert is not alone in the expressing scorn falittcanal education and
rhapsodizing about computers in its place. Man@bPC’s contributors, whether
affiliated with MIT (including professors) or thgpen-source community, describe
similar sentiments. For example, OLPC founder NiasdNegroponte, who also founded
the MIT Media Lab in 1985 and directed it for thextfifteen years, proudly describes
being dyslexic and hating to read in his techn@iato bookBeing Digital(Negroponte,
1996) Negroponte has also said that he actively encosrstgelents to throw off the
yoke of conventional ‘schooled’ thinking and drawtbeir childhood experiences as
inspiration in their research (Negroponte, 1996,300—204, 219-223, 1998).

Even though not all people in the OLPC communityaity rejected school (and
many, in fact, excelled, securing entry and evefgssorships at high-status universities
like MIT), they share narratives about how boristifling, and unfulfilling classroom

education was in contrast to learning about computehich they describe as something
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they did on their own, driven by feelings of passamd freedom, and independent of any
formal instruction. Indeed, programming is onee#fhigh-status, high-paying
professions where one can go far without even la-badpool degree, and OLPC’s
development team was no exception. Christophee8ild; the Software Team Lead for
OLPC through spring 2007, has written proudly anliiog about being a high-school
dropout who later earned his G.E.D. and is now lkmspected open-source developer
(Hempel, 1999). Ben ‘Mako’ Hill, a longtime advistar OLPC with a PhD from the MIT
Media Lab, describes with great candor his edunatimurney through ADD diagnosis,
Ritalin, and various public and private schoolaimonline essay titled ‘The Geek Shall
Inherit the Earth: My Story of Unlearning.” He weaabout how strongly he identified
with ‘The Hacker Manifesto,’ first published as @IConscience of a Hacker’ in 1986 in
the hacker magazirfethrack(Thomas, 2002), when he encountered it as a
disenfranchised teen. In his essay, he mimickefieitse and antagonistic, yet also
eloquent, description of the alienation of schoul ¢he camaraderie of the computer,
also (quite possibly intentionally) using somelw same language as Papert about

‘molding’ children versus letting them develop fixee

By day, I felt school forcing me into a rigid andaomfortable mold —
often resorting to chemical means to accomplistféae By night, | was
able to learn, build, explore, create, and expaysktfy both socially and
educationally — an ability only afforded to me thgh my use of

technology. (Hill, 2002)
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In describing constructionism, Papert sets up Hinasel others like him — and
like Chris Blizzard, Ben ‘Mako’ Hill, and Nicholdsegroponte — as exceptions to the
‘schooler’ paradigm. Some adults have been ahledist the ‘infantilizing’ effects of
instructionism and remain ‘yearners,’ Papert sayduding independent thinkers,
lifelong learners, and, it turns out, many in tlaeker community. However, as we also
saw among Fixit Clinic staff and will discuss in realetail below, neither Negroponte
nor Papert discuss the possibility that they erggyeévileged and quite likely
idiosyncratic childhoods, nor do they dwell on ueiotechnical infrastructure that
enabled their privilege. If anything, Papert’'s agus of using constructionism in
classrooms or other settings (e.g. see Papert, 1983) reinforce notions of
exceptionalism by focusing exclusively on the fewg&ged children, those rare emblems
of ‘success’ who appear to prove one’s theoried,igmoring the rest.

OLPC'’s idea of the self-taught learner who disdaicisool for computers
discounts the critical role that various institmo- including peers, families, schools,
and communities — play in shaping a child’s edweeti motivation and technological
practices. Instead, Papert and other OLPC deveddpsh essentialize the child-learner
and make the child and the laptop the primary agenthis technosocial assemblage,
favoring technological determinism — all it takeghe right kind of computer to keep
kids as ‘yearners’ — over the complicated sociatpsses involved in constructing and

negotiating childhood.

Thelmaginary of the Creative, Rebellious Child
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As we have seen, the Fixit Clinic and One Laptop@teld both explicitly stated
and implicitly built into their projects the idelaat children are born curious and only
need a small impetus (such as a computer or atratéss kit) to keep that curiosity alive
and growing. While this narrative is not uniquetiese communities, the imaginaries of
childhood at play here have de-emphasized theralind social basis of children’s
curiosity and learning, instead claiming or implyithat these traits are innate. They also
go one step further to specify tkimdsof learning that children are naturally inclined to
do. At the Fixit Clinic, Mui points to young makeais his core demographic despite their
scarcity at the Clinic’'s meetings, lauding and iifgimg with their natural curiosity and,
in the process, defining ‘curiosity’ around initisg and certain kinds of technical
orientations. Similarly, in glossing over the mamgynplexities of childhood with
universalizing concepts like ‘yearners’ and ‘scless) Papert draws on narratives about
what childhood should mean and what constitutesoal @ne, based on imaginaries of
childhood that are deeply rooted in a version ofefigan culture and reflect American
cultural values such as individualism and (cerkanas of) creativity.

These narratives draw on broader imaginaries ddlebod focused on the natural
curiosity, brilliance, and rebellious nature ofldhén. Though seemingly pervasive, these
imaginaries are historically, geographically, andiseconomically situated. Most trace
their roots to 19 century reforms and ideological shifts in the ©diStates and western
Europe that redefined childhood as a developmetagke distinct from adulthood: more
noble, more creative, and closer to nature (Chufia2@07; Mintz, 2004; Zornado,

2001). During the 20century in the United States, they spread beybedipper classes

to become institutionalized in mainstream middisslparenting culture (Chudacoff,
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2007; Zornado, 2001), focusing on individualizedativity in particular. Amy Ogata
(2013) argues that the notion of ‘everyday cretjvfor example, is rooted in
prosperous conditions of post-WWII America in whtble culture among middle class
and largely white families emphasized spending @ame& money on what they identified
as children’s intellectual and creative ‘needs;luiling more personal space, more
opportunities for play, and an unprecedented nurabkooks, toys, and other personal
belongings. As a result, parents embraced toygptioaised to boost 1Qs, schools that
embodied progressive ideals, and private playrabisencouraged individualistic
creative play.

Like individualism and creativity, a certain degdehealthy rebellion’ has also
become an accepted part of American youth culeseecially for boys (Mintz, 2004;
Mosco, 2005; Oldenziel, 2008). Far from the moemidgically intimidating rebellion
that takes on racial or socioeconomic overtondglreatens to actually change the status
guo, the kind of rebellion that is sanctioned ie thite, middle-class, masculine
childhoods that largely populate the imaginary atkahere is often tolerated as ‘boys
will be boys’ or even encouraged as free-thinkimdjvidualism. From Mark Twain’s
Tom Sawyeto today, popular culture has linked relativelyrhiess forms of rebellion
against school and society with creative confideddeen by naturally oppositional
masculine sensibilities. Similarly, the groups attbof our case studies embrace
oppositional attitudes as natural and good. Coostmism and OLPC assert that the
kind of learning they advocate may well fly in tlaee of the kinds of learning that
teachers, parents, or other adults may want, lalt esistance should be encouraged as

the expressions of ‘yearners’ against traditiosb®ling. Mui and other Fixit coaches
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likewise frame the clinic’s repair activities aoam of rebellion against consumer
culture more generally.

Finally, themasculineaspect of this rebellion plays an important, tHoofien
unstated, role in the broader imaginary of childhabplay in the groups we studied. Just
as feminist and queer scholars have shown thatategory of ‘male’ is often regarded as
default against which ‘female’ is the Other or atisentirely (Butler, 1990, ch. 1), the
category of ‘boy’ is what the unmarked signifiehild’ often represents, while ‘girl’ is
specifically marked and set apart. This is to sentent reflected in both the Fixit
Clinic’s promotional materials and Papert’s writshgn constructionism, which are both
peppered with examples of precociduagysenthusiastically taking up their causes. While
neither group specifically excludes girls — bothueh in fact, welcome their
participation, include occasional examples of gaisd speak in general terms about
‘children’ — their inclusion of both technologigalowess and rebellion as integral aspects
of their missions signal that boys are a ‘natuiialivhile girls would be implicitly
marked as ‘exceptional’ and would need to accoomntifemselves (Oldenziel 2008). The
overwhelming presence of men in the leadershiptif brganizations does little to
challenge these masculine defaults.

What is the role of technology in this creativadiindualistic, rebellious, and
masculine childhood imaginary? On the one hanentediscourses around media
technologies and childhood highlight the fragilitichildhood in the face of an onslaught
of child-directed marketing, passive consumptiaalent/sexualized media, and facile
devices (e.g. Steiner-Adair & Barker 2013). Ondkiger hand, technical toys have

defined American boyhood in particular for nearlgestury, and in many cases have
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been lauded for supporting the natural inclinatiohtheir target audience to tinker and
explore. Technical communities like those featurethe two cases above align
themselves with the latter discourses, assertiagtéthnology can indeed foster
creativity, competence, and even healthy rebelhochildren.

Our case studies link childhood creativity, teclogyl, and masculinity, focusing
on the importance of masculine rebellion in thegmary of thetechnologically-
precocious childWe find that leaders at the Fixit Clinic and OLR&e generalized
from their experience with largely white, middles$ American youth — as well as from
their own idiosyncratic childhoods — that all, mastat least the most ‘intellectually
interesting’ (Papert, 1993, pp. 44, 50) childremianately drawn to tinkering with
computers and electronics, or in Papert’s wordinking like a machine’ (Papert, 1980).
We conclude that rather than appealing to the ma#itstate of all children, the Fixit
Clinic and OLPC are actually quite specific abd kind of child — and the kind of
technology — that fit their visions for changing tivorld.

The idea of children, especially boys, being ndilyienamored with technology
travels beyond the communities we studied, and megomputing cultures as well.
Indeed, many who have watched a child with a tocreen or a videogame have
marveled at the holding power the device seemave,and stories abound of
precocious boys who seem to take to electroniatefesdy and naturally (Negroponte,
1996; Papert, 1980, 1993). Oldenziel (2008), anwihgrs, has argued that this latter
proclivity is due to a century of targeted markgtioward boys in particular (with a few,
mostly recent, exceptions). Oldenziel and othezaeshers have demonstrated that

historically, toy manufacturers offered constructioaterials and electronics kits that
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appealed to parents’ idealizations of innate maseuwhildhood play and imagination
and their pedagogical goals for channeling theststroward ‘productive’ ends, and
established early the idea that engineering issaesfor masculine creativity (Chudacoff,
2007; Douglas, 2004; Ogata, 2013; Oldenziel, 2008)ile many of these toys echoed
adult roles and were seen by adults as a way tals@cchildren into future career paths,
they claimed to do so through the natural inclioragi that boys had toward certain kinds
of play, even though those patterns of play welaively new and far from universal
(Chudacoff, 2007).

Just as imaginaries pfay influenced childhood/boyhood access to technology,
related imaginaries about the rolerebellionin boyhood influenced not only what kinds
of behavior adults tolerated or even encouragddspecially white, male) children, but
what toys and technologies that they made avail&fdtele rebellion and electronics
tinkering may not seem related, the connection etwebellion and computing cultures
is deep and well-established, particularly as cencnidtural norms of the 1960s were
embraced by early cyberculture communities (TuB®€6). Narratives about the kinds
of ‘all in good fun’ rebellion that computers cowddable were popularized with the
establishment of the ‘hacker’ identity through 198@nfiction books likédackers:
Heroes of the Computer Revolution Steven Levy (1984), novels likeuromanceby
William Gibson (1984), and movies likar Gameg1983), all of which occurred during
the childhoods or early adulthoods of many of thaselved with the two groups we
studied. The importance of rebellion in hackeruw@tmay also be a response to the
rising fears in popular culture of technology ciling the very same traits of childhood

that hacker culture claims it can promote.
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We found the imaginary of programming computerbamking electronics as a
mode of masculine rebellion — whether against skip@ers, or societal norms — also
common among Fixit Clinic organizers and OLPC’salegers. They framed these ideas
as stories of individual heroics, like Papert’sdgeer’ child who voraciously engaged
with a computer to avoid becoming a ‘schooler.Umlocking the Clubhous@003),
authors Margolis and Fisher link this narrativédtaerican male computer scientists in
particular. They note that the American-born methanCarnegie Mellon computer
science program they studied tended to both at&ritheir success with computers to
their innate abilities and to tell stories abowatcteing themselves programming at an early
age. Women and those in minority groups, in cohtvasre more mindful of what they
owed to those around them for their privileged fposiand also tended to discover
computer science later.

In conversations with Fixit Clinic coaches, OLPGelepers, and those who
identify as ‘*hackers’ across Silicon Valley andBiaston, we, too, often encountered the
story of ‘teaching myself to program’ — even amaogie, like Mui, who also told stories
of his father’s tinkering. But we dug deeper intmhthis self-learning worked, and how
their parents might have enabled their early acessh, in turn, enabled their later
success in engineering or computer programming Mhrgolis and Fisher, we found
that in all cases those we interviewed benefitethfan often-unacknowledged
environment, including middle-class resources antlial expectations and usually
(though not always) a father who was a computegnammmer or engineer. These boys
were encouraged to try programming and had resswsiogh as the programming

exercises irscientific Americamtmagazines or Commodore 64 manuals. Then, they ofte
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encountered other computer-savvy ‘outcasts’ in gscbo(like Mako) online, learning
further from one another.

Moreover, many also acknowledged, sometimes reatiy they were not
typical among their peers in their youth, and weften shunned for their unusual
interests or obsessions. Even among their peerdath@omputers at home they were
often unique, interested in learning to ‘think likenachine,” as constructionism
encourages, while many others with the same kiratoéss were not captivated by
computers in the same way. This disconnect betweenarrative of personal
idiosyncrasy/rebellion common in computing cultuaesl the missions of the two
projects featured in our case studies to changw/diniel may seem incommensurate: how
could these projects expect to change the wotlikikind of child they are trying to
reach is in their own rare, culturally-bounded, atidsyncratic image?

These projects may also be limited by the typecfinology to which they
attributed their success. The 8-bit computers, geongoles, and online Usenet or BBS
groups of the 1980s and early 1990s, which ‘*hack&esMako lauded as helping them
discover ‘radical individualism,’ distributed commities of like-minded souls, and other
ideals of 1980s hacker culture (Levy, 1984, Thor2@82, Turner, 2006), have given
way to people’s present mainstream use of comptdersedia consumption. Today’s
computers are more often connecting children tarbsic, videos, and games of
transnational media conglomerates such as Nedl&lertendo (Ames, 2013, ch. 3).
This shift echoes the path that other technolodjies) radio to cable television, have
taken as early technological idealism made wagdmsumer-oriented realities (Mosco,

2005). Thus, not only were the architects behirdRixit Clinic and OLPC
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misattributing their own childhood interests an@émwal success, but they did not

acknowledge that the machines of their youth ngéorexist.

Designing the Technical Child

Given the disconnect between the nostalgized obddhk of those in the
communities we studied and most children, as veelletween the machines they grew
up with and the machines of today, why would theigleers of the Fixit Clinic or OLPC
believe that their personal experiences would gdizerto entire populations of children
in Silicon Valley or across the Global South? Caulae that they recognized that only a
few children would likely be reached, and thougkytdid not publicize this, quietly
believed it based on their own experiences? Orgpsrkheir object was more normative
— to create, or ‘designthe kind of child they wanted to see in the woeden though
their language was not one of production. Eithey,wlae rhetoric that naturalized their
missions as simply bringing out what was alreadwta in children as a way, whether
conscious or not, masked their intentions.

In either case, when it came to the role ‘usemsy ph the two communities we
have discussed, we find conflicting narratives egign and use. Those who orchestrated
Fixit Clinic events and built XO laptops sharedatigies of childhood and technology
that may have differed from the interests of thegbe who actively participated in the
projects. They asserted that engineering was amgixin of their own childhood
experience, and even as they claimed to want tagengll children, they fell back on
their own skills, interests, and past experienoagenerate guiding rubrics for their

technological projects. These actions mirror thiuald city design practices studied by
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Oudshoorn, Rommes, and Stienstra (2004). Whilstradting to design for ‘everybody,’
the predominantly male designers in our groupsaandng those the Oudshoorn et al.
studied configured their users in their own imagang the ‘I-methodology.’ They
inscribed their own tastes, competencies, and vedwender identity — and in our
examples, their own childhood imaginaries — intirtkdesigns to produce what
Oudshoorn, Rommes, and Stienstra have termed a&uivas design style’ characterized
by the designers’ own interests.

This reliance on personal experience underscor@deatogical slippage between
the constructionist ideas taken up by the FixihiClorganizers and XO laptop designers
and children’s activities on the ground. Mui and toaches aimed to provide children
with more playful, independent, and technical |@agrenvironments. Yet, like the young
male Fixit Clinic participant who brought in higli@r’s drill, the children who came to
the clinic tended to play a marginal role in thpaie work. Instead, the coaches ‘scripted’
the repair of the one child-visitor at the clinicie a successful one, much like the
engineers that Woolgar (1991) studied scriptedsisecess to the machine through
cases and user manuals, reasserting their owntesepier the process. Then, the museum
staff further scripted the event by first ignorioiger visitors and then casting the one
child visitor as a more active participant in teeair than he actually was in order to fit
the expectations of the event, again as Woolgagineers scripted who was a ‘proper’
user in the first place. While the Clinic’s actiatid little to reach more children or
include them more actively in repairs, it nonetbsleeasserted the importance of the

imaginary of the technically-precocious child astca to its mission.
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Similarly, XO designers aimed to provide acceggsdadagogical materials with
the assumption that children’s interests would ke of the rest. However, they did not
account for their own idiosyncratic childhoods, floeial and infrastructural assistance
they received in learning about computers, or shifthe meaning of computers, which
meant that they ultimately reinforced existing seconomic and gender inequalities
(Ames, 2013, ch. 3). In polarizing talk of ‘yeargiegind ‘schoolers,’ the project entirely
left out many potential users, from teachers tédcdin with diverse interests or lacking
the requisite technical chutzpah, and a range i@l uses, focusing on technical
interest and ascribing it as innate. As Madelineié&kdescribes (1992) in reference to
technology development, in producing an eventgtiganizers not only ‘design’
idealized technologies but idealizedcial worlds assuming a particular set of
competencies and possible social changes andibisgrthese expectations into the
technology itself. Thus, their reliance on persaxaderience also enabled OLPC'’s
naturalized images of childhood to justify a parkr set of normative social objectives.

For these reasons, we have argued that it is ngamatical to recognize the
alignments and disconnects between childhood inaaigi® and the practices they
configure. Set in motion by a shared set of cultigeals defining what it means to be a
child, the forms of individualism, creativity, aedhpowerment discussed in this paper
configure technology as a site for rethinking chddd and childhood as a site for
empowerment through technology. What seem likelpteehnical resources - e.g.,
access to technically savvy engineers or a cayefidsigned computer — are in fact social
and political in nature. They are embedded in hissoof learning and childhood that

constitute much of how we envision technologicaledepment today.
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