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The ‘Costly Lesson’ of One Laptop per Child Birmingham

Morgan G. Ames, Mark Warschauer, and Shelia R.eDott

The One Laptop per Child (OLPC) program is onéhefrhost ambitious educational
reform initiatives the world has ever seen. Annathin 2005, the program developed a low-
cost laptop computer called the “XO” and aggredgipeomoted its plans to put the computer in
the hands of hundreds of millions of children asrthee Global South. Though only two and a
half million XO laptops were distributed, the iaitive caught the attention of world leaders,
influenced developments in the global computer stigy and sparked debate about the best
ways to improve the lives of the world’s poor. Aodiog to the project’s leaders, little could
stand in the way of a child with an XO computee thachine would inspire children to “take
charge” of their learning, harness creative thigkim become innovators, and ultimately reform
their local or national economies.

In 2008, OLPC launched its first major implemerdatin the U.S. with the distribution
of 15,000 XO computers to elementary school stigdantl teachers in Birmingham, Alabama,
with the goals of eliminating the digital divide Birmingham and preparing children to be
active participants in the country’s informatiorcgty. Though the Birmingham project is in
some ways an outlier within the broader OLPC itiiteg which was originally targeted for
developing countries, the program adhered to a eambkey OLPC principles, and this chapter
explores the implications of these principles whey are put into practice. Our findings —
which include problems of design, infrastructurairting, support, and breakage — were typical
of those reported in other OLPC implementationg»samining how and why the program

backfired is thus worthy of close attention. THimptet first discusses how OLPC's laptops
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were intended to function. It then details how thogentions unraveled in the Birmingham
OLPC program. It concludes with lessons for sinmldggtop programs.
OLPC'’s Promises of Educational Revolution

The vision behind the One Laptop per Child (OLP@jgxt was shaped by two
complementary forces: the utopian beliefs of profeander Nicholas Negropontdounding
director of the MIT Media Lab, and the learninglpsophy of constructionism developed over
some 40 years by Seymour Pagehegroponte’s MIT colleague. Negroponte announced O
Laptop per Child (formerly the “$100 laptop”) in@®and remains the public face of the project.
His hyperbolic style lent both fame and notorigylL PC, as it had for the MIT Media Léb.
His unwavering digital utopianism also inflectee tproject from its earliest days. In both his
column forWired Magazindfor which he was also a founding investor) anddasekBeing
Digital, he discussed complete digitization worldwideinderms ofif, butwhen ‘like a force
of nature,’ he asserts, ‘the digital age cannaddxgied or stopped.’

While Negroponte served as OLPC's public face, Rapas the project’s intellectual
father® up until a tragic accident took him out of itsdeaship in 2007. Particularly important
were Papert’s 1980 bodkindstorms’ where he describes constructionism in detail and
proposes having a computer for every child, and 883 bookThe Children’s Machin@ where
he pushes the idea of one computer per child mosagy. Blending Piaget’s constructivism
(with a ‘v') with MIT’s computer-centric cultur&constructionism (with an ‘ion’) advocates
child-driven learning assisted by an ‘object tonkhivith’1° such as a computer, which Papert
describes as a versatile ‘Proteus of machikieBdpert situates constructionism in opposition to
traditional schooling, or ‘instructionism?which he claims turns children from ‘yearners’ who

are naturally curious into ‘schoolers’ incapablesative thought® He argues that reforming
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schools is difficult, if not impossible; insteadhildren should be given the tools to learn on their
own, outside of schodf.

Constructionism’s commitment to child-driven leamiand its view that teachers are just
another (sometimes less adept) member of the lpo@mmunity were initially taken up by
OLPC as a reason to downplay teacher training #mer aurricular support. ‘The role of the
teacher is to become a co-learner,” Papert statad2D06 interview for OLP&.In another
interview, Negroponte stated his views of teacheose forcefully:

Now when you go to these rural schools, the teacdéeibe very well meaning,

but the teacher might only have a sixth grade dthutan some countries, which

I'll leave unnamed, as many of as one-third oftdeehers never show up at

school. And some percent show up drunk. So reidfjpu are going to affect

education, you cannot just train teachers and tsaitebolst®
In the project’s later years, these views werelehged by some in OLPE.Nevertheless, they
remain important because they influenced the dewedmt of OLPC'’s core principles, which
focus on self-directed student learning rather tnatrong teacher role, and influenced a number
of OLPC projects, including the one considered lnei&rmingham.

OLPC'’s Core Principles

Papert’s constructionism and Negroponte’s digitapianism were reflected in OLPC'’s
Five Core Principles: Child Ownership, Low Agestugation, Connection, and Free and Open
Sourcet The first core principle expressed OLPC'’s recomaagion that students own their
laptops and are allowed to take them home, whichldvoot only inspire deeper uses but give

kids incentives to care for the machiién the second core principle, OLPC demonstrated a
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commitment to reaching young children; their lapteas designed for children aged six to
twelve and, due to screen size, keyboard sizegandral design, is difficult for adults to Se.
OLPC'’s third and fourth core principles — saturatémd connection — were in line with
both constructionism and OLPC'’s interest in radteahnologically-driven change. If all
children have these tools and they can communigiiteone another, the organization posited,
there can be a massive shift in competencies ywam generation. OLPC equated their XO
laptops with vaccines in the kind of rapid, liféeging change they can create, all by themselves
— with no need for additional social supp8rtn this principle and elsewhere, OLPC promised a
quick fix to endemic problems in educational infrasture and, ultimately, a shortcut to
economic development. Because they believed thtdpa themselves could create these
changes, OLPC's leadership focused only on depipyie XO laptops, not on technical support,
curriculum, or training. The fifth core principleftected OLPC’s commitment to using open-
source software.
Learning in One Laptop per Child Programs
Though the five core principles illustrate the mations of OLPC and demonstrate how
both constructionism and digital utopianism havienced the project, the extent to which
these principles are followed has depended onrd@nizations running each program. Even so,
a consistent theme across existing evaluationsefl@ptop per Child programs is that they
have not lived up to the promise of OLPC’s leadigrsh study by the Inter-American
Development Bank in 2010, for instance, found Betu’s program of over one million laptops
was beset by difficultie® Most schools lacked Internet and some even laelamdricity to
charge the laptops (which, contrary to populardieéire not powered by a hand crank). Only

10.5% of the teachers reported receiving techmsicpport, and only 7.0% reported receiving



Ames - The Costly Lesson - Preprint Draft

pedagogical support. As a result, only 40% of teelwho had the laptops at least two months
reported using them three or more times a week eS80 of students did not take their laptops
home as OLPC intended them to do, in many casesl lmasfears they would be held
responsible if anything happened to the laptopsigaificant differences were found on national
test scores between students who received XOs aathparable group of students who did not,
but students who received the XOs expressed mgatiue opinions about school and
schoolwork on a number of measuté§Vhile there are local movements to co-opt the
programz* there is not yet evidence of any effects in school

In Uruguay, over 650,000 XOs have been distribteall primary and secondary
students in the country. Uruguay, a much wealttoemntry than Peru, devoted considerably
more funding to the technical and social infraduiie, extending Internet to schools across the
country and offering teacher training through imsopm, television, and online materiétsThe
program is widely supported by children, parents] school directors and has provided
computer access to many low-income children wheipusly lacked i£® Nevertheless, a
national evaluation indicated that the laptopsetae lightly used in schodl$ln addition, in
spite of the government devoting considerable nessufor XO repair, a total of 27.4% of
student XOs were unusable in 2010, only a year aftest students received laptgfsJsing
statistical methods that compared test scores ghiaut the country from 2006 to 2012 to the
dates that students received laptops, a team abeusts found that the program had no impact
on students’ mathematics or language arts teses@mross the boat.

While Peru and Uruguay are an order of magnitucgetathan all other OLPC programs,
others similar in size to Birmingham’s have beearsixed as well. Of particular interest is a

program of 10,000 laptops run by a local NGO iregary, which followed Uruguay’s model of
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more intensive social and technical support thanmenended by OLPC, and was deemed one
of the best-run by several OLPC developers and aamtsnmembers? Despite this support,

this project experienced some of the same probtérdsuse, breakage, and sustainability found
elsewheré!

Learning in Other One-to-One Laptop Programs: APof Contrast

The story of other laptop programs, on the othadhaas generally been much more
positive. There has been a substantial amountiaf ggsearch on educational laptop programs,
much of it on “one-to-one” laptop programs, wheverg student has a computer to &5
most well-supported programs, students use congpfregjuently, teachers integrate technology
into instruction, and programs are popular withhietachers and students, all of which result in
greater learner engageméhtudents write more, get more feedback on thetingy and
improve the quality of their writingf They have greater opportunities to explore tojsiatepth
and to receive individualized instructi&hA number of studies report modest positive effects
learners’ technological proficientyor academic achievemetitwhile others report no
significant impact on academic outconiéé meta-analysis of experimental and quasi-
experimental studies of one-to-one laptop progrioasd overall positive gains on measurable
learning outcome®
Examining One Laptop per Child in Birmingham

Which of these fates will befall OLPC Birmingham®\Ake that one-to-one laptop
programs are not inherently flawed — they can glewenefits, both academic and more
intangible, to students. But is there somethinguaki PC’s model, or the XO laptop’s design,
that tilts those programs toward failure? To ansivese questions, this chapter draws on data

from two different studies: (1) a pre-post surveBirmingham carried out by Cotten and (2) a



Ames - The Costly Lesson - Preprint Draft

multi-site case study carried out by Warschaud@iimingham and two other districts. We first
introduce the Birmingham research site and thetagxtghe methodology of the two studies.

The largest deployment of OLPC’s XO laptops inth8. to date occurred in
Birmingham, Alabama between 2008 and 2010. The-thayor of Birmingham, Larry
Langford, a contentious figure in Alabama politicantracted with OLPC to purchase 15,000
XO laptops for children in kindergarten throughhgiggrade (later revised to first through fifth
grades) in Birmingham City SchodfsOver 95% of students in Birmingham schools arecAfr
American, and 80% of students qualify for freeeduced-price lunch. Mayor Langford stated
that he wanted to eliminate the digital divide imnfBngham and to prepare children to be active
participants in the country’s information sociétyhile these are admirable goals in many
respects, an important contextual factor that &gfthis deployment is that Langford did not
consult with the school system to see if they wauctemputers, and particularly XO laptops, to
be disseminated to their students. Langford alse ¢fae laptops to the children, not to the

school system, following principles of the OLPClpklophy. As he stated on the city website,

We need to put a laptop in each child’s hands &emllsack and let them learn

about the world and use their brilliant minds toneoup with solutions to the

world’s problems. If we give them these XOs andayétof their way, they’ll be
teaching us about the world. How many of us hawstjons about a computer

and ask someone who is older how to fix it? NonesbfYou find the youngest
person in the room and they’ll have it fixed ineg@nd. These kids get it, and we
need to give them the tools that they'll need tesed!!

This lack of consultation with the school systerd giving ownership to the students

rather than the schools resulted in several comrmpbias. First, there were substantially more
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students and teachers in first through eighth graigien purchased laptops. After some back-and-
forth, the school system accepted 1000 of the X(bfzs in April 2008, which were given to

first through fifth grade students and teachematelementary school about six weeks before
school ended for the summer. In August 2008, theacsystem accepted the remaining 14,000
XOs, which were given to first through fifth grasieidents, teachers, and administrators between
late August 2008 and March 2009. Teachers werengime average, two hours of training on the
XO laptops during this time. While students ownleeirt laptops, teachers and administrators did
not, a point of contention.

To investigate the program, Cotten and colleagoesucted pre- and post-test surveys
with fourth and fifth grade students in 2008 an@20Fourth and fifth grade students were
chosen due to reading ability and ease of survegoigppared to lower grade levels. The goals
of the student survey were to determine changeschmology use levels and types, attitudes
towards technology and computing careers, eductand career intentions, and a range of
social and psychological outcomes as a resulteokXid laptop dissemination.

Cotten conducted the pre-test among 1,583 fourdhfiéth grade students in 27
Birmingham primary schools and the post-test anfg8g1 students in 25 Birmingham primary
schools (two declined due to schedule conflictsg. Matched 1,202 students from pre- to post-
test surveys. Pre-test student surveying occuugidorior to XOs being distributed in each
school, while post-test surveying occurred durtlmglast six weeks of the school year after
distribution, five to six months after many of thtedents had received their laptops. The surveys
lasted about 45 minutes and were administeredgno@p format, where students were read the

survey questions by a researcher and respondeaddudily in writing. Research assistants were
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available to help answer student questions. Hereeprt descriptive results of this survey that
point to broad trends of XO uée.

These results are triangulated by a national stdd§+12 laptop programs that
Warschauer carried out in 2009-2010, focused ograros deploying netbook computers and
open tools (meaning both open-source software pad educational resources). Research
guestions focused on the suitability of netbooks @pen tools for school laptop programs, the
relationship of netbook and open tool use to teaghind learning processes, and the best
practices for implementing school laptop progranti wetbooks and open tools.

A purposely stratified sample — based on studetksiicity and socio-economic status,
type of computer use, and model of program impleatem — of three districts was chosen for
the study: Birmingham City Public Schools in Alatmrittleton Public Schools in Colorado,
and Saugus Union School District in California. Edestrict was asked to nominate up to two
focal schools as representative of the diverse deapbic groups. In Birmingham, a principally
African American school in a low socioeconomic 8$atSES) neighborhood, which is
demographically representative of the whole sclsgstem, was so designated. In both Littleton
and Saugus, two schools were designated, one #sprncipally white and high-SES, and one
that included large numbers of English languagebkya and students from low-SES families.
Though this paper principally reports on the firgifirom the Birmingham portion of the study,
it also makes reference, for comparative purpdsese other two districts.

In the two other districts in the study, our resbaeam was welcomed into a wide range
of schools and classrooms, and in each we condatiedst 25 hours of classroom observation;
at least thirty interviews of teachers, students, staff; a districtwide survey of students and

teachers in the laptop program; analysis of temtesc and analysis of hundreds of student
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writing samples. In Birmingham, the research wasenoonstricted. We were informed by
district leaders that we could only visit and colldata at one school as they were uncertain
about the degree of implementation at other schadadlghis school, we arranged for a two-day
visit and asked to observe as many classes adbpodsring our stay, but were only allowed to
observe three classes on the second day of otirMese limits on our data collection, while
indicative of the state of the Birmingham OLPC peoyg, also represent a limitation of the study.
We partially overcome this limitation by triangutad the lesser amount of qualitative data in
Birmingham with the pre-post student survey. Datigected included the following:

(1) Observations at a focal school: Over two d#ys researcher observed a fifth grade
class, a third grade class, and a second gradg elash for 45 minutes to an hour. Observations
took place about nineteen months after the ineiadop distribution at that school. The
researcher was free to wander around the classmoserve what children were doing, talk
informally with children and the teacher, and téik&notes. The researcher also walked through
the school halls, observing the extent to whickletis were carrying or using XOs throughout
the building. We noted that one of the three clasge observed was taught by a consultant from
MIT who was using the XO in the classroom rathantthe classroom teacher.

(2) Interviews: The researcher conducted interviewtis thirteen people associated with
the OLPC Birmingham project. Formal interviews 6f&@ minutes were conducted with the
principal, two fifth-grade teachers, an ESL teactie library/media specialist, and two
students. Brief interviews were also carried ouhwie third- and second-grade teachers during
or right after observations. Also interviewed warstaffperson in the Office of the Mayor who
managed the OLPC project, a representative ofigtgal instructional technology department,

and two representatives of a consulting firm hejgime OLPC program at the school and
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another district school. Interviews focused onubke of XOs and perceived strengths and
weaknesses of the XOs and the OLPC program.

(3) Artifacts: The researcher collected a numbegrudflicly-available documents about
the OLPC program in Alabama since the program’sption, including statements published by
the mayor’s office and articles about the prograrlighed in local newspapers and magazines.

Interviews were recorded and transcribed, and ghtien and interview data were coded
using a bottom-up approach to seek patterns bdthinaand across the three school districts.
District and media artifacts were used to triantpithese data.

OLPC Birmingham’s Problematic Results

Across these data sources, we found the OLPC Bgimaim project beset by a number of
problems including lack of use, ongoing social arfchstructural issues, and no provisions for
sustainability. Collectively, these issues meaat the professed goal of the program — providing
a technological means for improving students’ leayexperiences — ultimately backfired,
harming the students it was meant to help.

Low Levels of Interest and Use

The XO laptops and software were promoted by thB©brganization as specialized
tools for ‘exploring and expressing’ which couldgage students in ‘constructing knowledge
based upon their personal interests’ and ‘shanmcaitiquing those constructions. We found
little evidence from either our classroom obsenraiand interviews or our survey results of
how computers are used by children pre- and pagtep distribution to indicate that these
laudatory goals were met.

In fact, the XOs were not being used much at alil, @specially not in class. A total of

80.3% of the students surveyed indicated that dier never use the XOs at school (20.4%) or



Ames - The Costly Lesson - Preprint Draft

use them only a little (59.9%); only 19.7% indichtbat they used them a lot at school. And
even this low number is likely overstated: thou@42 indicated that they never use the 20
school 29.7% indicated that they never use theiK®©lass In contrast, students averaged 2
hours/day every day on the computer in class irother districts we surveyed.

Warschauer’s site visit corroborated limited ussahools. While we witnessed XO use
in the three classes we were allowed to observe gowhich was taught by an MIT consultant),
we walked extensively throughout the school, passeirery classroom several times, and saw
virtually no XO use in any of them. Intervieweesrgz@nanimous in confirming that the XOs are
little used across the district, and press repor&rmingham noted that, although students said
they liked the laptops, use was low in the classréb

Survey results suggest that the most frequentlg X€& applications while at school,
beyond the automated file record system calledn&uare, in order, Chat (a text-based
messaging system), Record (which captures pictatgip, or video), Memorize (for making or
playing memorization games), and Write (for wordgassing). It is unknown to what extent
these results represent use inside or outsideas$ avhile at school, or exactly how these
applications are being used.

Interviews and observations from the focal schodldated that when XOs are used, the
program most often used was Memorize, which allstugents to create digital flash cards. That
was also the sole use we observed in two of theetblasses we visited. In one class, students
opened their textbooks and copied words on onedidiectronic flash cards and the words’
definitions on the other side, with the majoritystidents who did not have working laptops

with them completing the exercise on index cardseiad. In another class we observed, students
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wrote possessive phrases provided by the teachemeside and rewrote the same phrase using
an apostrophe on the other side.

In the third class we observed, taught by a te¢husiast teacher, students used the
much more creative Scratch computer programminguage. The teacher told us that he usually
only teaches Scratch in an after-school club aatidther teachers do not regularly integrate the
program in instruction. While the use of Scratclamafter-school club can be a very positive
experience for students who particip&té, reaches only a small minority of students.

While classroom use is important to teachers, dshaad the wider educational
community as a site to facilitate and assess legri@LPC did not start out with the goal of
supporting such use. What about children’s uskeir bwn time? Students with working XOs
reported using them about one to two hours pertlapme, according to survey results. Some
63% percent of students indicated that they alsbdtaess to a computer at home before they
got the XO computers. On the post-test survey, B86rted having a computer at home besides
their XO that they shared with others, 26.5% hadraputer besides the XO that only they used,
and 20% reported not having another computer aehmesides the XO. Eighty percent of
students indicated that they had home access totédrmmet on the pre-test survey. In the post-
test survey, only 47.0% of students indicated tinay were able to access the Internet at home
from their XO.

Post-test survey results indicate that over hafsfudents (52%) reported spending one
to two hours per day and 14% reported spending tlaréour hours per day using their XO
laptop. The amount of time that students spentpgrusing computers and the Internet
increased after receiving XOs. However, ownershignoXO did not increase use of computers

for academic or content creation purposes. Theaufeqgy with which students used a computer
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to create or listen to podcasts, do research, dehmrk, create webpages, or share their
creations online all decreased slightly from the-purvey (before XO ownership) to the post-
survey (after XO ownership).

Inadequate Social and Technical Infrastructure

The second pattern that emerged across data sauasdaadequate social and technical
infrastructure. Before XOs were handed out, anageeof two hours of paid professional
development time was made available per teachfamadiarize themselves with the laptop. All
the educators we interviewed indicated that this imaufficient, and some also added that there
was little enthusiasm by teachers to pursue additiunpaid) professional development in their
free time. As one teacher — an educational teclgyaathusiast who had helped offer
professional development workshops — explainedo u

The XO is not really teacher-friendly. It's addedihat teachers already have to

do, it doesn’t function as well as a regular laptapd it's smaller, and all the

other things that come with that, so it takes tim&earn. The training they gave

us was not adequate though. I've been trying teigeo[supplementary and

voluntary] professional development on the XOs,thate hasn’t been much

turnout. Teachers come to the required days, Hdesarit was a professional

development day when people are required to cometénd not to come.

Beyond professional development, other laptop @mograppointed teacher mentors in each
school who get instructional release time in exdgesafior assisting other teachers with
technology integration and answering their questibio system like this was in place in

Birmingham.
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In addition to the social infrastructure, the tedlogical infrastructure was found to be
seriously lacking. Unlike other one-to-one programsvhich schools own and maintain the
laptops, responsibility for maintenance of the g and software lay with children and their
families, and many were not able to keep them irkimg condition. Although there was
supposedly an XO hotline that parents and studentisl call with questions about their XO
laptops, Cotten found that very few students knbauathis hotline. Teachers also reported not
knowing what to tell parents and students about twoget their computers repaired. At the time
of the post-survey for students, about six monttes ¢hey received laptops, 70% of respondents
reported having had problems with their XOs, an%h ¥6ported that these problems were not
fixed. In each school, some students interruptedotist-survey to ask if we could fix their XOs.

We also witnessed these problems at the focal $etwuisited, a year and a half after
laptops were distributed. In the three classroom®bserved, only 23 of 57 students (40%) had
working laptops with them. Almost all whose laptapsre not present reported that they were
broken and no longer functioning, and again, someests again asked us if we could repair
them. Though efforts were being made at that schoolother schools to teach children
themselves how to make repairs, at the time o, there was only one full-service repair
shop for XOs in Birmingham, established by an gumising city councilor who had voted to
fund the program in the first place. The school wasan anomaly. Another survey conducted
by Cotten and colleagues in fall 2010 found thss lhan half the fourth and fifth grade students
across the district still had working XOs.

Lack of wireless Internet access presented ans#reyus infrastructure problem. In
December 2009 we were told that less than one-tiitde elementary schools in Birmingham

had any wireless Internet access at all, and irt pases that extended only from one or two
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hotspots, such as at the library. Although thelfechool reportedly had Internet access in all its
classrooms, one teacher explained that her studentisl have to walk out to the hallway for
sufficient signal strength, so she tended not &the Internet in activities. In Cotten’s post-test
in April-May 2009, only 20.7% of students indicatibet they were able to access the Internet
using their XO at school.

Finally, even if both computers and the Internetanf@nctioning, there was a general
frustration level among teachers with the XOs ardter infrastructure. During a classroom
observation, for example, the lack of external rtarport on the XO meant that the teacher had
to hold a student’s computer under a document catoegittempt to show the class the student’s
screen. One teacher explained,

They are slow. They are sluggish. They can’t conteethe printers. | don’t teach

writing with them because | have no way to accasdents’ written work other

than walking around the classroom and looking.aVi even tried to set up

student email accounts in my class, but the syslenked everything.

Lack of Sustainability

Though the school district was never enthusiastouathe program, imposed as it was
from outside with little support, it felt even lesligation to support it after the two men who
negotiated the XO purchase, former Mayor Langfard f@rmer City Council President John
Katopodis, were convicted and imprisoned, Langfordsteering County business to particular
companies in exchange for bribeand Katopodis for misappropriation of funds frormharity
he had formed called Computer Help for Kfd.hough the convictions were not directly
related to the OLPC program, they did result insfjoas in the Birmingham press about

Langford’s and Katopodis’s motivations in initiagjiit.*®
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In 2010, with a new Mayor in office, the Birminghaity Council cut off further
funding from the OLPC program as part of broadés due to budget deficits. Though XOs
remained with students, the school superintendewechthe XO program ‘to a subordinate
position’ as he emphasized other uses of techndfolgyspring 2011, Birmingham City Schools
announced that they were moving away from usinglafffops in the schools given the lack of
funding from the city council and problems withiability of the XOs. Thus, three years after it
started, the program met its demise.

Lessons Learned from OLPC’s Backfire in Birmingham

These findings show that the Birmingham OLPC progbeckfired in a major way —
rather than enabling student-driven learning wagbitdps, it largely introduced frustration,
infrastructural problems, and breakage, and faeaffect student learning in any appreciable
way. Though typical of OLPC programs, this stamdsarked contrast to well-supported one-to-
one programs in the US, which have shown broadsjtipe results. Indeed, the two other
programs using netbooks and open educational thal3Narschauer observed enjoyed teacher
and student satisfaction, improved learning praeesand better student test scéfes.

What then accounts for the low levels of use arichpressive results of the OLPC
laptop program in Birmingham? Analysis of the peogrsuggests that there were three
fundamental characteristics of the implementatdingf which correspond to the broader OLPC
approach, that differ from other school laptop pamgs in the U.S. and are closely connected to
how badly it backfired: a technocentric approadttildcownership, and the XO computer itself.

We next discuss the lessons we can learn in eattlesé areas.
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OLPC Birmingham’s Technocentric Approach

The OLPC approach is noted for its technocentrismnotion that the mere provision of
technology, outside of a broader social reformre&fiwill bring about wide-scale positive
educational effects. Birmingham’s mayor and city council believed thiaim, supplying
laptops to children with little funding for Interhaccess, computer maintenance and repair, or
teacher professional development, and without gitite school system time to develop
pedagogical plans for them. This is consistent Withoverall OLPC approach as articulated by
Negroponte and Papértwhich emphasizes the transformative effect ofxfeitself on
children’s lives and de-emphasizes or opposes pitegrams, formative or summative
evaluation, and professional development. In 2@drlexample, Negroponte boasted that OLPC
would “drop out of a helicopter ... with tablets irdorillage where there is no school” and then
disappear for a year before returning to see halgrem have taught themselves to réad.

An unrealistic faith in the power of a new techmgyldo bring about fundamental
educational transformation, in and of itself, istamly nothing new. Tyack and Cuban, for
example, have documented how similar beliefs intéwesformative power of film, radio, and
television all failed to actually transform eduoat?* Though we are optimistic about the
educational potential of computers, we do thirdvident that positive changes will require a
broad approach in which technology serves curnicutal pedagogical ends, rather than through
a focus on provision of technology itself. Techrgylas only a tool, not a magic bullet for larger
structural issues in schools and school systems.

Moreover, not only is technology not a magic buliet indiscriminate deployment can
actually backfire, harming the very students it wasant to help. The problems with a

technocentric approach are shown in recent stushi¢be impact of gaining access to computers
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and the Interne®® Whether at home or at school, physical accesswotachnology without
social or educational support may have more nega#ther than positive results, with the worst
outcomes being achieved for those already disadgadt For example, a study by two
economists at Duke University indicates that insesan access to home computers or Internet
service providers in North Carolina resulted in éswnath and reading test scores for youth in
grades five to eight, with African-American youthffering the worst result®. An analysis of a
computer voucher program for low-income familiefRRimmania also showed significantly lower
school grades among those in the program in mattjjsh and Romaniatt.In the classroom,
Wenglinsky found that technology use among the-tesitric programs he studied resulted in
lower test scores in math, science, and readirt), tiwe worst outcomes among students from
low socioeconomic familie® Wenglinsky and others show benefits of computdrempart of a
well-planned educational initiative, but thereiid evidence that simply distributing computers
to children has much positive effect.

The results in Birmingham are also consistent witlat has been found through prior in-
depth study of teaching in technology-rich scho®lee possibility of benefits depends on the
broader ecology of the implementatitrincluding existing nornf§ and teacher belief3.

The Problems with Child Ownership

For OLPC, the notion of child ownership flows ditgdrom Papert’s constructionist
view of the laptop as a children’s learning machare is consistent with the technocentric
approach that views children’s tinkering with thewn digital tools as critical to their
educational and technological development. Pagtm delittled the idea that children should
have to share computers, calling it as unproduets/eharing pencif®.He asserted that

educational use of digital media would be far mmeductive when all students had regular
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access to their own tools. And research backswien students have individual and daily
access to laptops at schools, they use them fog productive educational purposes than when
laptops are shared.

In Birmingham, however, the notion of child ownepshackfired when it came into
conflict with another of OLPC'’s principles: one-one access. What we witnessed in
Birmingham is that when children owned their owpttgs and were responsible for maintaining
them, the laptops broke down over time, and thexe httle knowledge or infrastructure in place
to repair the specialized machines. This resultddrge numbers of students without working
laptops, which in turn meant low laptop use, cdesiswith other OLPC prograni$ln contrast,
programs that used XO laptops without child ownigrsénded to have few breakages and higher
rates of use in scho®t.While it is still possible to productively shareh®ol computers, a
situation in which some students have individuayaed computers and other students do not
have functioning computers is far from ideal.

The issue of child and family ownership is impottemconsider beyond the OLPC
program itself. That is because educational leaaler$€eginning to considering-your-own
programs, in which families are responsible forghasing and maintaining laptop, handheld, or
tablet computers that children will then bring ehisol®® These programs seek to leverage extant
home resources to support cost-effective use bhtaogy in schools, and we suspect such
programs will grow. But as evidenced in Birminghand other OLPC initiatives, bring-your-
own programs can backfire, even in cases wherddtiee is initially purchased for, rather than
by, the family. We instead recommend modified biyogr-own programs, in which schools

provide devices to children who do not have worldogputers.
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The XO Computer: No Technological Marvel

Though the OLPC implementation approach has bedelyvcriticized, the XO laptop is
often still regarded as a groundbreaking technoldgnarvel. Data from Birmingham and
elsewhere, however, suggest that the XO laptopexpsrimental and bugdy,and this design
contributed to the program’s backfiring. Althouglamy of the XO’s activities were meant to
engage children in using computers and learningocthen programming without anxiety and
fear, the XO was like other computers in that itlddoe easily broken, and its relatively low
power usage came at a cost of severely limitedtimmality. Some of its more interesting
features, such as mesh networking to connect X@aeanother without a router, never worked
in practice and were dropped from product updtes.

Especially troubling was the XO laptop’s relatimaccessibility to teachers. With a 7.5-
inch display and tiny keyboard, the XO was difficial use for most adults. Though external
keyboards could be attached, we never witnessetkaciiers doing so. No ports were available
for standard external monitors. In addition, thed&r” interface on the XO was unintuitive and
Sugar emulation software was technically diffidolinstall. Thus, teachers did not have a good
way to familiarize themselves with the softwareeptoon the XOs themselves, something that
required a great deal of effort and motivation.sTinelps explain why OLPC implementations
feature less classroom laptop use than other lgptograms, where the hardware and software
are more familiar to teachefs.

The XOs were inaccessible to teachers in anothgrasavell. It was very difficult for
teachers to get access to student work on the X@s than walking around the classroom and
observing it on small screens. In other laptop @os we have investigated, an important

benefit was increased exchange of work such ag plapks between students and teachers.
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Of course, OLPC emphasizes what children can acltsimpith computers without adult
mentoring or assistance, so perhaps the inaccitysibithe hardware and software to adults is
not a problem — after all, the XO was designed:foldren. However, other laptop
implementations have chosen hardware and softlwatest not only suitable for children but
also more accessible for adults, with better redoltall’° Thus, the design of the machine itself
— which was experimental, buggy, and ultimatelsfrating — contributed to the program
backfiring, hurting the students it was meant tiphe
Avoiding Backfire in One-to-One Laptop Programs

OLPC's research and development efforts broke meehground in the area of low-
cost, low-power computing. But OLPC'’s projects haeen plagued by problems stemming
from the laptop’s design and the project’s technat&t hubris. Far from revolutionizing
Birmingham’s educational system, closing the digitaide, or enabling students to “come up
with solutions to the world’s problems,” as Mayargford hoped, OLPC Birmingham wasted
scarce resources on a hard-to-use, easy-to-bne@lplehat not only did not help students learn
better, but decreased education-oriented compsaginuthe home. As noted by an educational
leader we interviewed for this study, “The XO iggras a research project. It has lots of
innovative features. But there is a big gap betwaegreat research project and large-scale
production, distribution, and implementation in cols.”

The Birmingham OLPC project illustrates just hovdeithat gap is. Though the
computers used were the least expensive of anpylepin U.S. laptop programs at the time, at
just under $200 each they did not reap the benefits that other prograawe, thus resulting in a
high cost-benefit ratio. The children of Birminghaeserve better. And, indeed, they could have

had better. If the city had used the same amoufunafs for a smaller but better planned
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program, for example, with individual laptops fdrstudents in fourth and fifth grades, shared
laptop carts in second and third grades, and graatding committed to Internet access, teacher
training, and curriculum development, they couldgéhbad one of the better elementary school
laptop programs in the U.S., instead of what tleallpress called a “costly lessof.”

What then does the Birmingham initiative say alibatbroader OLPC program? The
Birmingham program closely adhered to all of OLP&se principles, including child
ownership, starting at young ages, and mass disiit of the XO computer. Following the
recommendations of OLPC leadership, the prograinessed a lengthy pilot or formal
evaluation and devoted few resources to repaifigsinucture, or professional development. The
ways in which this program backfired echoes repioots other OLPC deployments around the
world.”3

Our investigation of the Birmingham OLPC programwh that technocentrist
approaches are at great risk of backfiring. Anycational reform effort with digital media needs
to be grounded in solid curricular and pedagodmahdations, include social and technical
support, and involve detailed planning, monitoriagg evaluation. It is also essential that school
districts are involved in the conversations andpiag; merely having it thrust upon them will
not engender success. As schools and municipaditie® to increase access to and use of digital

media in schools, they will do well to bear in mithds ‘costly lesson’ from Birmingham.
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