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Chapter Six TechnologicalPrayers

Abstract
tech"Con-science"is a researchprogram that exploreshow learning about
interactive
nology and values can be integrated through the design of an
conpilot
erperience
present
a
first
roboiic contraption. In this chapter we
parents
with
ducted in a Jewishcommunity schoolin BuenosAires'fugentina'
goalsof the
and children during the fewish High Holidays' We describethe
project as well as the robotics technology and the constructionistmethodolplace during the
ogy used. We also present the learning process that took
with
wirkshop and the final robotic projects that were produced and shared
engagea
the community as creative prayers.Con-scienceis an attempt to
idenand
values
to
explore
programming
artifacts
community in tu ding and
dty as a constructiveand activeprocess'

Introduction
pieces:
Fromthe momentweenterschoolor church,educationchopsusinto
it teachesusto divorcesoulftom bodyandmind ftom heart'
"Celebratton
of theMarriqgeof HeartqndMind"
-Eduardo Galeano,
sky
\{hen children are young they ask all sorts of questions: "\^rtry is the
people fight?"
blue?" "'rVheredoes God live?" "How do cars work?" "'rMhydo
disciplines'
between
a
distinction
make
not
The curiosity ofthe child does
little sciand
theologians,
Children are little humanists, little engineers,little
chilentists at the same time. As time goes by, school compartmentalizes
the caseof
Jien's curiosity into the curriculum. This is particularly striking in
traditional
technology and values, two areasthat are hardly integrated in
education.
in public
On the one hand, learning and teaching about valueshappens
(Kohlberg1982)'or
schoolsthrough characterformation or moral education
valuesare integratedwith other
in parocfriA sJtroolsin religion classes.-r{hen
(Lipman 1988) On
disciplines,it is usuaily with socialsciencesor philosophy
integrated
the &her hand, learning about technology (Ritchie 1995)is easily
traditional
with math and sciences.Values and technology rarcly meet in
of
children'
concerns
and
lives
present
in
the
schools.However,they are both
techabout
learning
ln this chapter we present u.t utt"-pt to integrate
teachas
well
nology and val'uesin aiands-on way, by involving families' as
representtheir
ers,i"nthe design and programming of robotic creationsthat
researchpromost cherishedvalues' This attempt is the core of an ongoing
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gram at the MIT Media Laboratory which 'e call Con-science.This term is
the English version of the Spanish conciencia,formed from the prefix con,
meaning "with" and ciencia, "science."Conciencia,as a whole, means consciousnessor ethical awareness.We chose the name "Con-science"to highlight our educational vision of integrating values with the scientific and
technological areas.
The premise of Con-scienceis that a holistic learning experienceshould
respect and leveragechildren'scuriosity as well as include the possibility to
pursue both the technical and the moral questions in an integrated way.We
believe that parents' involvement in this tipe of exploration about values is
essential becausevalues are too important to be the sole responsibility of
schools.The workshops held within the Con-scienceprogram have four pillars: (1) a design-basedconstructionist approach to learning, (2) the use of
new technologies,such as the LEGOMindstorms robotic kit, to transform
the designsinto self-behavingmechanical artifacts, (3) the creation of narratives to complement the physicalartifacts, and (4) the engagementofboth
parents and children, learning together while building and programming
artifacts that reflect their senseof identity and the valuesthey live by.
This chapter tells the story of a first pilot workshop conducted in the
Arlene Fern Jewish Community School in Buenos Aires, Argentina, during
the JewishHigh Holidays.We describewhy we chose that particular site and
dates,the workshop methodology,the participants, the technology used, th€
learning processes,the final projects sharedwith the community as creative
prayers,and the future directions for the Con-scienceresearchprogram.

[:G9'] Pilot Experience
Eeffil
The first pilot workshop of the Con-scienceresearchprogram took place in
the Arlene Fern JewishCommunity Schoolin BuenosAires,Argentina, during
September 1998.The workshop had 25 participants: nine families (in pairs of
one parent and his or her fourth or fifth grader),one child with developmental problems who came along with his special education teacher, and five
adults (two teachersand three mothers who came alone becausetheir kids
were still too young to participate). Children were granted specialpermission
from the school principal to miss a week of classesand participate full-time
in the workshop. Parentsmade a big effort to attend the workshop by taking
time off from work.
The timing of the workshop was carefully selectedto overlap with the
lewish High Holidays,a period of 10 daysin which the community gathersto
celebrate the Jewish New Year and the Day of Atonement. In this context,
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t}te
children'scurriculumfocusesespeciallyon the valuesofthesefestivities,
holidays
during
these
mostholy in t}le Jewishcalendar.To hold a workhop
wasvery meaningfulbecauseof the spiritualwork ofreflectionand forgivenessthat takesplaceboth in the schooland the community.Theworkshop
was a first step towardsforming a community of parents,children,and
teacherswho would later inte$ate this approachto valuesand technology
In the
into the school'scurriculumand makeit availableto a wideraudience.
since
For
instance,
be
external
consultants.
would
only
the
MIT
team
future,
in
the
other
workshops
was
conducted,
the first Con-scienceworkshop
participants
in
the
samespirit havebeenorganizedin the schoolby former
first exDerience.

M tn"
The Arlene Fem JewishCornmunity Schoolhas certain characteristicsthat
madeit a uniquepilot sitefor startingour researchprogram.Perhapsthe most
salientis that it is a value-centeredlearningenvironment,which emphasizes
the importanceof "being" in addition to "lcrowing."The school'smissionis to
educatenot only the children, but also the family and the community'The
schoolis basedon a liberal Jewishworld view howeve! its approachto universalvaluesand its searchfor meaningand spiritual growth,while rejecting
appliesto broaderreligiousandculturaltraditions.
dogmasandcertainties,
The schoolwas funded in 1995by Rabbi SergioBergmanas part of the
Emanu-Elcommunity,the only Reformsynagoguein Argentina.Todayit has
approximately400 studentsand 100teachers.It includeskindergartenand
elementaryschoolwith a trilingual programin Spanish,English,and Hebrew.
It is a privateschool,but, in accordancewith its ideologicalsocialactionposition, it givesfull scholarshipsand half scholarshipsto thosein need'Children
with specialneedsand developmentalproblemsarewelcomedandintegrated
into the classroom,with the constanttutoring of specialeducationteachers.
During the |ewish High Holidays the school organizesactivities for the
whole family. For example,they engagein creativeprayersby rvriting, dramatizing, or drawing their own prayers about meaningful contemporary
themes.Usuallythere is an open housein which the creativeprayersare
sharedwith the community.This providedan excellentopportunityto preworkshopto the community.
sentthe processand resultsof*re Con-science
One of the key elementsin decidingon the pilot site was the fact that
contactswith tlle schooland its founderand
therewerealreadyestablished
spiritualleader,RabbiSergioBergman.One of the authorsof this chapter,
Marina UmaschiBers,who is from BuenosAires,has workedcloselywith
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Rabbi Bergmanfor many years.Rabbi Bergman has also participared in sereral other activities related to values, education, and technologT organiz€d
by MIT (Bersand Bergman 1998),as well as in the 2BI garhering that rook
place at the MIT Media Lab in the summer of 1997.This conference s-as
aimed at creatinga network ofpeople doing interesting educarional pmiects
in developingcountries.As a follow-up to this gathering,a group of parens
ofthe schoolcreateda self-directedafter-school Logo group, *trich has been
actively engagingfamilies in the design of computer games to teach about
Jewishvaluesand festivities.This group formed the nucleus ofparents rrtro
participated in the experiencedescribedin this chapter.

Motivation
Motivating the Con-scienceresearchproject is the underlying philosophy of
constructionism (Papert 1980).It assertsthat learnersare likely to construct
new ideas when they are building artifacts that they can reflect upon and
sharewith others in their learning community. Constructionism is not only
a theory of learning, but also a theory of education. Therefore, it takes an
interventionist perspective and concerns itself with the design of learning
environments (Harel 1991; Hooper 1993; Cavallo 1999) and construction
toolkits to support children to make epistemological and personal connections (Resnick,Bruckman, and Martin 1996).
Someofthese construction toolkits, like SAGE(Bersand Casselllgggl or
Zora (Bers1999)are purposefully designedto support children'sexploration
of their identity and values, while experimenting with powerfrrl computational ideas.Other construction toolkits are designedfor a broader range of
content areasand can be used for different purposes,like the Programmable
Bdck (Martin 1999),and its successo! the Cricket, described at length in
Chapter 1. This technology is a tiny, portable computer embedded inside a
LEGObrick. Peoplecan build all sorts of artifacts as well as program them to
interact with the world through sensors and motors. Traditionally the
researchexperiencesthat would use this technology involve the integation
of robotics,engineering,and programming with disciplinessuch as math and
sciences.For example, the Beyond Black Boxesproject (Resnicket al. 1999)
developscomputational tools and projects that allow children to createtheir
own scientificinstruments and become engagedin scientific inquirynot only
through observingand measuringbut also thmugh designingand building.
In the same design spirit, the Con-science research program seeks to
develop tools and methodologies to help both children and parents learn
together about technology and explore their values. In the next section we
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present the researchmethodology,including evaluation techniques,and the
technology used in this first pilot workshop in the Arlene Fem Jettish
Community School.

FGS:I Methodolosvand Evaluation
ffi]
We worked with a project-basedimmersing methodology B-v"project-based"
learning, we mean that learners were asked to choose a project that the)'
would like to work on for the whole duration of the workshop. fhey lvere
involved in all aspects of the project. They chose the values to ex?lore,
decided the materials to use, managed the resources and time frame,
resolved the technological challenges (both in terms of programming and
mechanics),created a narrative around the final project, and presentedit to
the other members of the community through creativeprayers.
By "immersing" learning, we refer to the notion that learners immersed
themselvesin the learning processby having a lot of time devoted to play
and to explore their ideasin depth. For example,in this particular workshop,
we worked with parents and children during five days, eight hours a day.
During that time, participants could try many ideas and had enough time to
iterate through different versionsof a same idea. Each participant was asked
to keep a design notebook to document the project progressaswell as ideas
and difficulties.We createda workshop website to collectivelydocument the
experience.A machine was dedicated to function as a local Web server.
People were encouraged to add their own thoughts and descriptions in
Spanish.Each night, we would translate into English,then edit and organize
the different Web pages.Since this was the first pilot workshop within the
Con-scienceresearchprogram, documentation was very important to allow
future experiencesand comparative studies.
To evaluatethis workshop, we used a qualitative approach that included
interviews with participants; observationsof interpersonal relations,use of
the new technology,changesin ways of approaching problems and thinking
about conflicting issues; compilation of the personal design notebooks,
annotations in the website, posters, and wish cards created by the participants for the open houses;and, finally, presentation ofthe final projectsand
creative prayers to the community. The workshop was videotaped, both to
document the experienceand to facilitate observation and analysisof certain key moments throughout the process.
During the workshop, we observedpeople deeply engagedin discussions
about values, and we also noticed some changes of attitude on what was
right or wrong within the work environment. For example,at the beginning
ofthe experience,most ofthe participants, both children and adults,rushed
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to collect as many motors and sensorsas possible,without taking into consideration their real needs. By the end of the workshop we observed that
people started to share limited technological resourcesas well as ideas and
programming strategieswithout a top-down intenention.

Technology:Hardwareand Software
The technology we used during the workshop is called the LEGO
Mindstorms Robotics Invention System.The set contains an averageof 700
LEGO pieces, the Mindstorms RCXor tiny computer embedded in a LEGO
brick, an infrared transmitter for sending programs to the Mindstorms RCX,
the Mindstorms software, light and touch sensors,motors, and a building
guide. The Mindstorms RCX has been under development for almost lz
years. It is the result ofthe collaboration between LEGOand a group at the
MIT Media Lab led by Fred Martin. The Mindstorms RCXis an autonomous
microcomputer that can be programmed using a PC.It uses sensorsto take
data from the environment, process information, and power motors and
light sourcesto turn on and off.
During the first day ofthe workshop we experiencedwhat became a constant problem: the infrared communication betlveen the Mindstorms RCX
and the computer was affected by the intensity of light in the room and by
interference with other bricks nearby. The operational system of the RCX,
Firmware, which needs to be downloaded before usage,was getting corrupted. While some kids complained ("Someone is putting programs in my
brick") as if it were a conspiracy,others started to invent their own ways to
get around th€ problem. They hid the bricks from each other, put them
under the table, or covered them with a piece of paper in order to avoid
interference.
The RCXsoftwareis an icon-basedprogramming language,loosely based
on Logo. It allows users to drag and drop graphical blocks ofcode that represent commands such as left and right turns, reversedirection, motor speed,
and motor power; sensorwatchersthat trigger actions;and control structures
to build routines. Userscan drag the icons together into a stack, in a similar
way to assemblingphysical LEGObricks, and arrangethem in logical order to
produce new behaviors for a robotic construction. This graphical environment became an easy-to-usetool that facilitated the programming task for
the novice children and parents.Yet, some parents who were experienced
programmers found the environment frustrating and limiting. Some examples of things difficult to implement with the Mindstorms software are "OR"
and "AND" conditions, which require elaborateprogramming solutions using
other elementsof the language.
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Process:The Con-Science
WorkshopDayby Day
As we mentioned earlier,we created aWeb-basedjournal documenting the
pilot experience.In order to convey the spirit ofthe workshop, this section is
composed of short excerpts from it. The full text and pictures can be
accessedat ht tp ://el.www.media.mit. edu/proj ects/con- sci.ence
/-

FirstDay:BecomingFamiliarwith the Technology
Participants gathered to sta the activities. Each one introduced him- or
herself. We explained the workshop's goals, talked about previous experienceswith the technology,and showed some videos.The first activity ofthe
daywas designedto help people become familiar with the Mindstorms RCX,
the sensorsand motors, and the programming language.They were askedto
start a motor or initiate a routine when a touch sensor was pressed.The
groups spontaneously started to build little contraptions in order to learn
the programming aspect.Most of the groups built vehiclesthat could move
and respond to a sensor'sstimulus. Only one ofthe groups used the gearsto
build a pulley for an elevator,and not a car or truck.
In the afternoon the task was to build kinetic sculptures using not only
LEGOpieces,but also art materials.The goal ofthe activity was to push their
thinking in different directions, other than building cars and trucks. It took
some time, but people came up with merry-go-rounds,flowers that open up
to the light, dancing dolls, cargo transporters,and sweepingrobots.
By the end of the day, the groups presented their projects. Some of the
children appreciatedthe fact that there were other materialsthan LEGO,but
others complained about the difficulties of plugging motors and sensorsin
the right places. Marcia (all names of workshop pa icipants have been
changed to protect subjects' anonymi$, a nine-year-old girl, was very
happy because she was able to spend a long time with her father without
him getting upset at her. With a big smile she said, "Parentsare greatwhen
they do not get upset," and intentionally, and for the first time in the workshop, gearedthe conversation from technological issuesto social ones.

SecondDay:Startingthe FinalProjects
In the morning every group presented the details of the programs they
implemented for their projects.The goal was to createcommon ground for
the groups by sharing problems and programming tips with each other.
Sincesome ofthe youngest kids rverevery confused,we decided to organize
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figure 5.1

The scaleproject.

a theatricalimprovisationto help them understandthe differentprogramming blocksandthe controlflow.Somekidspretendedto be commandsthat
turn motors on and off, and othersplayedas sensorwatchersthat trigger
actionsand ascontrolstructures;suchas"repeatforever,"or "wait until."
we madethefirst attemptto integmtevaluesand techAfterthis exercise,
nology.As a first stepwe showedthem a projectwe hadbuilt that integrated
them. This project,called "the scale,"is an exampleof transformingan
abstractvalue,suchasthe "balancebetweenthe goodandbadactionsofthe
previousyear,"into a concreteartifactthat respondsto people'sinteractions.
The scalehadtwo bucketson eachside,one for goodactionsandanotherfor
bad actions(seeFigure6.1 [seealsoColorPlate]).Volunteerswereaskedto
write on a pieceofpaperan actionfrom that year.Theyhid the paperin a litsideofthe scale.Ught sentle woodencubeand put it in the corresponding
sorswereusedto detectwhen new actionswereplacedin any of the two
buckets.A programdetectedthe eventand kept count of the number of
actionsin eachside.After a participantfinishedputtinghis or her actionsin
buckets,a touchsensorhad to be pressed.This starteda
the corresponding
sound that qualifredthe balanceof the year, either positiveor negative.
Finally,a motor-drivencontraptionopeneda smallboxthat offereda poetic
message
for reflection.
This examplewasa concreteintroduction to our goalof integratingtechnology and values.RabbiBergmanled an activity to explorethe valuesof the
peoplesuggested
a list of relfewishHighHolidays.Duringa longdiscussion,
friendship,
memory
evant valuessuch as forgiveness,
celebration,
balance,
and judgrnent,among others.We made cardswith eachof the proposed
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Figure6.2

Motherand childrenin the workshoz.
v.alues.When the groups started to selectthe materials to use for their final
projects (e.g.,sensors,motors, cardboard),they also choseone or more ofthe
cardswith the valuesthat they wanted to explore.
During the afternoon, the groups worked on the design of their final pro_
jects (see Figure 6.2). They discusseddifferenr ideas and used their design
notebooks to do quick prototypes.At the end of the day each group gavea
progressreport and describedthe project they wanted to build by the end of
the week.Most ofthe parentsfound it very easyto integratethe chosenvalues
into their technical design.Someof the kids complained that the activity was
not as fun as some earlier ones becausethey had to think hard before adding
new piecesto their contraptions."yesterdayeverypieceI found I could fit into
my project. Now it is more serious,and I cant put any piece an],vrhere.I have
to think about the overall meaning of the project,',said Marco, a l0_year-old
boy who was very excited by the engineering aspects of the activity.

Third Day:WorkingHard
The groupsexchanged
ideasand suggestions
abouttheir projects.Iuan and
Enrique,fatherswho are engineers,helpedother groupsto improvetheir
projectsby buildingstrongerstructures.The moreadvancedgroupsstarted
to preparefor the next day'sopen housefor the schoolchildren,teachers,
and staff.For example,Miguel,an architectand father of a nine_year-old
boy,drew a complexmodel ofthe Starof Davidthat his son was building
with LEGO.Ema,a specialeducationteacher,made a big posterwith the
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Figure6.3

The Mindstorms RCXprogramming environment.

control flow of her group'sproject.Rabbi Bergmanbrought the shofar,a
sheephorn blov,n during the High Holidays,so Kds could compareits
soundto the melodytheywereprogrammingin the comput€r.
A group of peopleworkingon a conveyorbelt that transportedactions
had a hard time finishingtheir project.At first we thoughtthat the problem
wascausedby somelogicalerrorin their program,but laterwe learnedthat
it wasdue to the limitationsof the programmingenvironment.Theywanted
a motor to run aftereithera first or a secondconditionwasdetected.Aswe
mentionedbefore,"OR" and 'AND" statementsare difficult to implement
using the Mindstormssoftware,but finally,with somecollaborativeeffort
from the group and ourselves,they implementeda complicatedsolution
usinga counter(seeFigure6.3).

FourthDay:The SchoolOpenHouse
The schoolopenhousehad two goals:(l) to showto the restofthe school
what the Con-scienceworkshopwas about and (2) to be a rehearsalfor
Friday'screativeprayer,in which projectdemonstrationsweregoing to be
given for the wider community.
During the schoolopen housemost of the parentsdecidedto passto
their kidsthe taskof showingtheir projectsto their peers.Juan,the fatherof
a nine-year-old,wassurprisedto observehis daughterexplainin full detail
the programmingaspectsof their project,sincehe previouslythought that
shewasnt fully understanding.The open houselastedtwo hours, during
whichtheyoungvisitorsaskedlotsof questions.
The workshopparticipantswerevery proud to show their projectsto
their classmates
and assumeda pedagogicrole while explaininghow sensors,motors,and Mindstormsbricksworked. Childrenwho seemedverv
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dependenton their parentsduring the workshopwerecompletel_v
on rheir
own duringthe openhouse,and parentsthat weieveryinvolvedduring
the
workshoprelaxedduringthe openhouseandlet their ch drental<ethe
lead.

Fifth Day:Evaluatingand preparingfor the Creativepraver
During the last day of the workshop we had two tasksin
front of us: ro e\-aruate the experiencewith parents and children and to prepare
for the creative
prayer open house on Friday.The creativeprayer
was going to happen in rhe
synagoguebefore the religious service.The solemnity
of ihe spaceand the
sacrednessofthe day,the most important Sabbathofihe yeaq
made it a r,en,
big event.
As a way to evaluate the experience we decided to write
a collecfir,e
prayer to thank for all the new things we learned
and experimented r{irh
during the workshop. One by one, the participants ,""nt to
th" blackboard
and wrote their contributions. Later we transcribed it into
a blg posrer to
hang in the temple, and we made photocopies to hand
out to the r"isitors
with their prayer books. The collective prayer read as follows: ,,We,
the par_
ticip.antsofthe LEGO-Logoworkshop, give thanks because:
We had the possibility to experiment, to work, and to share new materials
with classmates,
our parents, and people whom we didnt know before.We were
creativeand
we could build projects that expresswhat we believe, feel,
and live by. We
played with matedals that opened up many new possibilities.
We shared in
community and we were able to createwhile playing.,,
Besidesthe collective praye! every group prepared a blessing
or good
.
wish card to emphasizethe value that they worked on in
their projects.The
idea was to hand them out to the visitors as if theywere
businJss cards.For
example,the group who chose the value ,,giveand receive,,
wrote: .,Wewish
that in this New Year you have many opportunities to give good
moments
and.receivelots of love.,,Many groups accompanied the
texf with drawings
made on the computer.

SixthDay:The CreativeprayerOpenHouse
Theopenhousefor the communitywasheld in the synagogue
asa creative
prayerWe installedthe computers,the projects,u.rdtn" port"r.
in one of
thecornersofthe s)'nagogue.
An hour beforethereligiousservice,we invited
the communitymembersto walk around,askq,restlons,
play with the projects,and talk with the presenters(seeFigure
6.4).The tleisings or good
wishcardswerevery successful
and weredistributednonstop.Thegroupof
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Figure6.4

prayeropenhouse.
Thecreatiue
parents that started to work with Logo MicroWorlds a year before also
showed their projects.Even though the number ofvisitors kept growing, the
open house endedwith Rabbi Bergmaninviting everyoneto sit down to continue with the traditional religious service.During the sermon, he referred to
the learning experiencethat took place during the workshop and connected
the act of creation in which evervonewas involved with our role as partners
in the creation ofthe world.

M

nroie"t,
In this sectionwe describesome ofthe projects built by parents and children.
We group the projects into three different categoriesaccording to the way in
which the technologywas used to explorevalues: (l) technology to represent
s]..rnbols,(2) technology to represent values, and (3) technology to evoke
reflection and conversation.Projectsin the first category technology to represent symbols,treated values in a shallow way. Peoplecreatedartifacts that
resembled the Jewishsl,rnbolswithout deeper exploration of the nature of
the values representedby these symbols. Projects in the second category,
technology to representvalues,involved both artifacts and storiesthat made
the chosen value more explicit. Projectsin the third category,technology to
evoke reflection and conversation, treated values in a more elaborate way
and provided an opportunity for others to engagein experiencingthe complexity of the chosen valuesand participate in thoughtful discussion.
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Thistaxonomyof differentwaysofusingthe technologytoexplorevalues
was not in our mind beforethe workshop.It resultedas we analyzedand
comparedthe differentprojectsand learningexperiences.

Technologyto RepresentSymbols
Every tradition has symbols that reinforce a sense of group identity. The
Jewishtradition is particularly rich in these syrnbols,which are usually associated with a festivity or a ritual. To recognizeand distinguish the symbols of
a tradition is one ofthe first stepstowards building knowledgeabout the tradition and eventually identifying with it. Often symbols are used by educators as a way to give concrete shape to abstract values. However, a rich
educational experiencecan't be limited to learning about sy'mbols.Symbols
should be a gatewayto deeper explorations of the values and sociocultural
practices of a tradition.
During the workshops severalgroups used the technologyto createslmbols. For example, Michael, a l0-year-old boy, said: "We built a'Maguen
David,' Star of David, as a syrnbol of our Iewish people and we programmed
it to turn forever like the wheel of life and have flashing lights resembling
candleswelcoming the New Year.We also reproduced the sound of the shofar. It has three different tones that are supposed to awakeus for reflection
and atonement." Michael's group chose the vaiue "awakening" or "call for
reflection." They designed their project by anchoring it to traditional slrnbols.The construction ofthe starwas done in a very carefulway out ofLEGO
pieces and flashing lights (see Figure 6.5). The center of the star was connected to a platform that moved with a motor. They used a touch sensorto
launch and stop their program, which had three basic jobs: turn the motor
on, turn the lights on and off, and play the sound ofthe shofar.
A second project in this categorywas built by Paul and Ariel, father and
nine-year-old son, who chosethe apples and honey that s).nnbolizethe wish
to start a sweetNewYear.In every Jewishhome, during the first dinner ofthe
NewYear,there is a plate with applesto dip in honey.When talking about his
project, Paul said, "We built a crane that transports applesftom one place to
the other in order to prepare them to celebrateRosh Hashanah(NewYear)."
Paul and Ariel were very intrigued by the idea of building a complex carlike
artifact (seeFigure 6.6).\Mhen shotving their pro.iectto others, they would
explain the details of its mechanics and program and would very often forget to make the connection with the chosenvalue "svveetness."
The cranecar
was built with the Mindstorms RCX as a remote control connected with
touch sensors.They used three touch sensors.The first sensor moved the
crane, so when the sensor was pressed.the program started the motor to
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Figure6.5

TheStarof Deuid Proiect.

Figure6.6

a sweetNewYe'tr
Thecraneand theapplesrepresenting
make
make it move forward, and ifpressed again, it changedthe direction to
control
the
it move backward. The second and third sensors\!ere used to
pallets.'Whenthe crane reached the platform of apples,one of the sensors
in order
irad to be pressedin order to open the patlets.then the other sensor
plate'
honey
to closethe pallets and pick an apple to tansport to the
the techThe examplespres"nted abovesholv ho$ cenain groups used
they
nology to .reat" prolect, that represent Je$ish s,rmbols' Although
explore
not
did
they
meanings'
start;l to connect these symbols with their
in depth the relationship between the values and the slmbols'
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Figure6.?

Thefriendship project, its postet;and its creators.

Technology
to Represent
Values
Some people created projects that used the technology to represent
values
not only as a s1'rnbol,but also as the theme. For examfie, g-rp
u
chosethe
value "ftiendship" and created a puppet theater ThelheatJr
had a curtain
that opened to show the performance of two LEGOdolls hugging
after a fight
(seeFigure 6.7).Marcia, nine yearsold, created
a story aboriith-e girl,ssitua_
tion and the connection with some of the values of the High
Holidays,such
asTeshuva,or response.,,Thisproject tells the story of twi girls
that after a
each other a hug and become best friends,,, exilained
Sive
Marcia.
lght
"This project talks about the Teshuvathat allows
us to repair our mistakes.
The friends did Teshuvaand became friends again with ; big
hug.,,Marcia
built the dolls with LEGObricks, attached colorful strings as h;ir,
and placed
motors in the arms to swing back and forth, simulatinga hug.
The friendship project used technology as well as storyte"lling.
Sincethe
_
chosenvalue was the main element ofthis project, the group
seemedto have
the need Io tell a storyto reinforce the interpretation oflhe
value.theywrote
the story in the good wish card that was handed out to visitors
during the
open houses.Telling a coherent story around the robotic
creatron was as
important as getting the mechanics and the programming
right. They used
technology to represent a value as a por.terful idea that neJds
to be sup_
ported by both a behaving artifact and a compelling
story
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Figure6.8

The giuing and receiving project and the Sroup who buih it.

to EvokeReflectionand Conversation
Technologty
Some groups used the technology to design an engagingactivity for others
to experiencetheir oum interpretation ofthe chosenvalue. For example,one
group chose the value "giving and receiving." Iuan, one ofthe fathers in the
group, said: "We talked a lot about giving and we found out that giving is' at
the same time, receiving. So through our project we wanted to show that
when we give something we do not exactly know what we are receiving but
we always receive something back." Pattie, Juant eight-year-old daughter,
explained this idea with a concrete example: "We made a doll with ttvo yellow hands and every time you give her a present in her hand, she turns
around and gives you something back with her other hand' But you dont
know what she is giving you. There are smiles, flowers, and hugs in her second hand andyou can receiveanything." (SeeFigures6.8 and 6.9; Figure 6.9'
Color Plateonly.)The first component ofthe giving and receivingproject was
the head of the doll, built out of art materials they glued and colored in an
artistic way. The body consisted of a geared mechanism, which provided
strong motion to the rest ofthe doll, and a motor attached to a rotation sensor to keep track ofthe turns. Both hands had light sensorsand light sources'
They used the light source to make the light more constant, so the small
changesin the light reading were easyto detect. They wrote a program that
detected a new object in the receivinghand, made the doll turn to offer a gift
with the gMng hand, and waited to turn back after it detected the taking of
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Figure6.10

Theaction-transporting
conueyor
beltqnd thegroup.
a gift. This was a very complex project both in terms of technology and
mechanics as well as in the conceptualization ofthe value they chose.The
group spent a long time conceiving a design that would actually represent
the notion of giving and receiving.They found the doll and her two hands a
very appealing one.
Another example of the creation of projects that evoked reflection and
conversation is the case of Paula and her 10-year-oldson, Matias.With the
help of two other moms, they created a conveyor belt contraption that
transports the actions ofthe previous year (seeFigure 6.10).Paulaexplained
how they came up with the idea: "During the High Holidays we think about
the actions in our everydaylife. It is the time to think, reflect, and become
consciousabout our past deeds,so we can chooseto continue with the good
deeds or to rectify the actions that we believed were wrong." This idea gave
birth to the conveyor belt. The machine was designedto carry actions until
a reflection point, where the users could spend the needed time to decide
about their positive or negativesignificance.An action consideredgood was
transferred to a good container, and an action considered bad was taken
back, meaningthat peoplehad to amend it. The mechanicsconsistedof a
structure to hold the belt, which was made out of rubber bands, a motor
located in the starting point of the contraption to move the belt, and t\,vo
touch sensorsto select between good and bad actions. Actions were foam
rubber cubes !!'rapped in color papers and labeled with a name, such as
"helping," "being selfish," and "sharing." A program was createdto start the
motor for a given number of seconds and rtait for the sensor input to take
the actionsto the next stage.If the sensorfor good actionswas pressed,the
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DrogramsErtedthemotorinthesamedirectiontogoforward.Ifthesensor
*as pressed,theprogrammadethe motormovein the oppoi;r";;;"u*.
point'
sitedirection,takingbackthe actionto the staring
to haveusers
For the two groupspresentedabove,it wasvery important
but alsoexperienceit
of tn"i. fro1""t.'ttot oiy learnthe valueof reflection'
housestheywerevery
Uyr"na"iittg uUo"rtheirown actions'During the open
of
Uotttthe complexmechinical structureand the state
f*
"l."n
which theywantedthe usersto be drawn'
mind into "ipt"in

ffi

andValues
t""rrnologY
and storytelling
Why roboticsand values?Arent writing' reading'drama'
values?Isnt robotpowerfuland easierwaysto approachisiuesconcerning
the creation
icsafield ofcomputersciencesindengineeringconcernedwith
ofdevicesthatcanmoveandreacttosensoryinput?Whatistheconnection
the useof humanistic
betweenthesetwo realms?Thereis a long tradition in
like valueseducation'
i""i., .".tt as storytelling,for humanisticpurposes'
tools, such as
And there is also a more recenttladition of using scientific
However'our
robotics,for learningabout math' sciences'and mechanics'
sciences'and
hard
and
upprou"f,is about tie integrationof.both the soft
their tools.
are naturally
I€arners have ditlerent interestsand strengths'Some
Wtlfn
prefer
technology'
others
inclined towardsthe humanities'while
diverse
to
support
con_r"i"rr"" both technologyand valuesare integrated
in values'but not
t""rn"rr. On the one hand,i'e notedthat thoseinterested
totheir high motivain t""t notogy,endedup masteringthe technologydue
the other hand' we
On
values
iion to Uuitf,uo artifactthat expr;ssedtheir
with
the technology
io,i""a ,nu, p"ople who initially only wantedto work
a proiecttheme'
alsoendedui exploringvaluesbythe needto choose

LearningaboutTechnology
Interestin ValuesSupports
Shehad a hard time buildLet us go backto Marcia'sprojecton frie-nds.hiq'
aswell asnriting the
itg tttu?""fr*i"s for the mouementof the doll'sarms'
hitting each
to control the hug' Her dolls looked as.if they.were
;t:il;
the projectto the youngvisitors'
other insteadof hugging'lihen showing
iThis is-not about friendship!The
one of the youngestonescomplained'
youngboywasrefening
dollsarenoi huggingbut slappingeachother'"The
speedand wouldnt
to the factthat bott ur*, *orriatit.nove up at the same

'.
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reachthe same altitude. Marcia tried to convince him that
he was wrong and
created a complicated story_about a new t'?e of hug. But
the young boy
wouldnt give up and invitedhis friends to give their opinion.
After engagin!
in a long discussionabout what friendship is, everyoneagreed
that the pro-wasrft
ject wasnt about friendship but about fighting.
Marcia
happy. The
next day she talked with the other
$oup members, and they all agreedthat
there were two possible solutions. Shemust either change
the story and the
value conveyedby the project or work harder on the pro-gramming.
Despite
the fact that Marcia said that she hated programming,"she
chose to do it
becausefriendship was a very impoftant value for hei. She debugged
her
program and prayedwith the mechanicsuntil she came
up with a movement
that looked very much like a hug.
Marcia'sstory is about how the technology was used to engage
a child in
a high-intensity intellectual effort. Marcia,sfriendship rheater,
and the fact
that it wasnt working as expected,generatedan in_dlpth discussion
about
value issuessuch as what friendship means. In a normal class
situation this
philosophical discussionwould have been initiated by
the teacher (e.g.,the
teachertelling a story about friendship and askingkidi to comment
on it), or
at a very high personal cost (e.g.,ifthere was a fight in the crassroom
and the
conflict needed to be resolved).The presenceof the social lnteraction
with
the visitors during the open house also establishedthe scope
ofthe project,
which in a normal setting is given by the teachers.The personal
attachment
that Marcia had to the value she chose motivated her to
work harder to
debug her program. Given Marcia'spreferences,it would have
been easier
for her to changethe theme around her project than to fix the programmrng.
Yet she benefited from learning to find a solution with the technology.

Interestin TechnoiogySupportsLearningaboutValues
During the open house for the community, Matias presented
thc conveyor
belt that transports actions.When playing with the iontraption,
one of the
adult visitors pressed the ,,good action" touch sensor a;d
observed the
action block move forward very slowly on the belt. He commented: ,,I
see,
the good actions take more time. Since they are good, they
should last
longer."Although this deep reflection about valueswls tigger;d
by the per_
formance of the technology,this wasn't the original reason"rihy
Matias,scontraption performed in that way. The belt structure was divid;d
in rwo parts
becausethe rubber bands were not long enough to cover
the whole area.
They were slightly different in length, which affeited the
speedin which the
actions traveled on the belt. Before the visitor,s comment,
Matias explained
the difference in speed only in technical terms, but afterwards
he became
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interested in this new way of explainingwhy good actions travel slower than
bad actions.
This incident shows an example of ways in which the richness of the
learning environment encouragespeople to explore new areas.The comment made by the visitor raised for Matias the issue of how actions happen
in real life. During the workshop Matias showed more interest in the technology than in the values aspectof his project. Building a tangible artifact to
share with others, however,helped him to reflect about the experiencein a
different way. During the creative prayer in the last open house, Matias
demonstrated his project by explaining how the value he had chosen with
his group was conveyedand implemented in the pro.iectand how the technology worked.

t-
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16.10
| LearninqFamilies
L, l&, 1
During the workshop, parents and children were faced with many challenges. Some were technological and others personal. Most of the participants were not used to spending long hours working together with members
oftheir families, as partners, on a project that involved new skills and new
materials.The traditional role ofthe parent as "know-it-all" and the child as
the learner were disrupted. Although in some cases,parents still knew more
than their children did (for example,in the caseof parents with engineering
and computer training), in general children were more familiar and confidentwith the work. For example,most of the boys were very familiarwith the
LEGObricks, and most ofthe children had an easierexperiencelearning and
doing the programming.
According to their own idiosyncrasies and family dynamics, they
accepted the challengewith courageand found their ou,n ways of interacting. For example,a father and his 1l-year-old daughter, Carol)'n,spent a lot
of time discussing the goals and implementation of the project as if they
were two adults in a work meeting. Their relationship was as equals.
Sometimes they would take turns in trying out different technical options,
while at other times they would debug together. In our opinion, this group
did not manage to make a final project that reflected the compledty ofthe
underlying thought processesand seriousdebates,but the real value was in
the processthrough which they conceivedand implemented their project.
Other families couldnt work as equals.Either the child or the parent took
a dominant role at different times. For example, the lo-year-old Michael,
while working on the computer programming for the Starof David,would ask
his dad to bring him water and cookiesbecausehe was too busy to interrupt.
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In his opinion, his father wasnt able to help him with the prograrnming,
In a
similar way, his dad, an architect,would build the complex
star out of LEGO
bricks and would ask Michael to find for him the neededpieces,
nithout Iet_
ting him intervene in the design.With the exception of two
fathersr.r_ho
$.ere
engrneersand a mom who was a computer scientist,it was
common 10rkids,
particularly boys, to take over the programmer,s
role. For example,trIiguel
proudlywrote in the website that his mom couldn,t
figure out howio progiam
the Mindstorms brick but he managedto master it rithout
much efforr.The
truth is that his mom tried to learn the programming environment,
but e1,en.
time she would get closeto the computer Miguel would
take over

Conclusions
Issuesregardingvaruesand education are controversial:whose
valuesare to
be taught?How to avoid indoctrination without ending up with
a relativistic
perspective?These questions do not have uury urrr*"ra,
und some people
have chosento avoid them by rejecting moral education in public
schools.ln
religious schoolslike the Arlene Fern, most ofthese issues
are resolvedby the
fact that there is a shared agreementabout the values
cherished within the
community between all the parties involved in the
educational process.
Schools of this sort are up_front about their concern with
the students,
development ofa lifestyle,a mindset, and a behavior system
within a certain
moral landscape.
Even though indoctrination is not an issue in this t!?e
ofeducation, two
questions still remain. First, how can the teaching
and iearning about values
be made into a concrete,hands_onactivity?Instirctionism,
the educational
approach that proposes that information needs to be transferred
from the
teacher to the learner, is not always an effective model (papert
1993).
Constructionism seemsto be more appealingdue to the personal
investment
of the learner,the emphasison making artificts to make
ideas concrete,and
the ability to test them in the world. By constructing
an external object to
reflect upon, people also construct internai knowleige.
Constructionism,
however,needs materials in order to construct. The ricier
the materials,the
more potential the learning experiencehas for the participanrs.
storltelling and storyvwiting have been the t.uiitio.,ul
materials for values education. \Arhenthese^activitiesare augmented by
new technologies,
such as the Internet, they offer new possibilities.For example,
Kaleidostories
is aWeb-basednarrative environment that supports children,s
expressionby
offering them the tools to create role models ind stories
conveying values.
Every child participating in the ex?erienceis represented
by a figure in the
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kaleidoscope.Its color and shape change according to how many role models and values are shared between the logged user and the other participants. Children can send messagesto each other and engagein discussion
about similarities and differences(Berst99g). Although tools of this sort are
explicitly designedto help children explore their values and seem to fit naturally with the goal of integrating values and technology,robotic construction kits, as shown in this chapter, can also be very powerful tools. The_v
precipitate discussionabout values aswell as provide material to build concrete artifacts representinga chosen abstract value.
The secondquestion regardingvaluesin education has to do with howto
involve the family in the learning process.Valuesare not something that we
hold onlywhenwe are in school.Valuesare part of one'sentire life and need
to be understood in the context ofwho we are (e.g.,our identity). Therefore,
value education should engagethe family. In the Con-scienceprogram we
involve both children and parents.They worked together on robotic projects
that gavephysicality and d1'namismto abstract values cherished during the
Iewish High Holidays.Parentsand children shared a spaceto talk about values in a concrete way and to engage in a different t!?e of relationship.
Despite their differencesin age and experiences,both parents and children
were faced with the challengeto gain newinsights about technology and values in an integratedway.
During the workshop we observedthat both parents and children were
gaining technological and moral fluency. The term technolngicat
Jluency
refers to the ability to use and apply technology in a fluent way, effortlessly
and smoothly, as one does with language (papert and Resnick 199b).In the
caseofthe Con-scienceprogram, people were able to use the technology in
a creativeway to make projects that represent their most cherished values.
According to their initial familiarity with programming and building, they
became technologicallyfluent in different ways.
By moral fluency we imply the ability to be fluenr regarding issues in
which there is a right and vlrong, responsibilitiesand consequences,and different points of views and alternativesto choose.This is the basis for developing a sense of responsibility for the actions that lve take in the world,
creating an awarenessof the connection between who we are, our identity,
and what we consider most worthy, our values. For example, during the
workshop, participants engagedin thoughtful discussion about the nature
and contradictions ofthe act ofgiving and receiving,and the different points
of view about what friendship is.
Despite the successofthe workshop in terms of motivating these discussions,we believethat moral fluency, aswell technological fluency,takestime
to achieveand requireshard work. But once acquired, they have an impact
in ways ofthinking aswell as behaving.The passagefrom the moral thought
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to the moral deed is avery hard task,and we cannot claim that the u'orkshop
participants accomplished it. If some of them shorled signs, it is probabll'
due to the value-centeredenvironment they are engagedin throughout the
year, and not only during our workshop. The behaviors that paliticipants
exhibited, particularly the children, servedas indicators for the school of the
successesand failures of its mission.
We hope that this first pilot workshop within the Con-scienceresearch
program can serveas a seedthat will give birth to other projectswith similar
goals. Our plan is to work with different secular and religious groups concerned with bringing technology and values together, and to be able to do
longitudinal and comparativestudiesbetween the tlpes ofprojects and values chosen by different populations. Hopefully our researchwill contribute
to envisioning an education that doesn't chop us into pieces,as the initial
quote by Galeano pointed out, by divorcing soul from body, mind from
heart, and technology from values.

l

,6'l!
|
' r'

Acknowledgments
.

We thank Rabbi Bergman for his profound commitment to this workshop
and for making it possible, and the principal and teachersfrom the Arlene
Fern Jewish Community School for supporting this project. We are very
grateful to the families and the teacherswho participated in this workshop,
and who are still teaching others what they learned with us. We are also
grateful to our advisor,Prof. Seltnour Papert,for supporting this innovative
experience and to Prof. Mitchel Resnick, Dr. Fred Martin, and lacqueline
Karaaslanianfor helping us with diverse aspects of this protect. We also
thank the members ofthe Epistemologyand Learning Group and the LEGO
Group for their sponsorship.

References
Bers,M. 1998.A constructionist approach to values through on-line narrative tools,
of ICLS 98. Charlottesville,VA:AACE,pp. 49-55.
Proceed.ings
A graphical multi-user environment to share stories about the
Zora:
M.
1999.
Bers,
of CSCL99. Charlottesville.VA: MCE.
self. Proceedlngs
Bers,M., and S, Bergman. 1998.A constructionist perspectiveon values:A response
to postmodern fragmentedidentitl'. In ldentity,formation, dignity: The impactsof

6.13 Refercnces

217

Artificial Intelligenceupon Jewishand Christiqn Understandingsof Personhoodat
www.medta.mit.edu|- marinau/BB' ualueshtml. Cambridge,MA: MIT'
Bers.M., and J.Cassell.1998.Interactivestorytelling systemsfor childrcn: Using technology to explore languageand identity. Journal of InteractiueLearning Reseorch
9 (2 ):1 8 3 -2 1 5 .
Cavallo, D. 1999. Project Lighthouse in Thailand: Guiding pathways to powerful
learninS. ln Logo Philosophy and lmplementation Montreal, Quebec: Logo
Computer Systems,Inc.
Harel, I. 1991. Child.renDesigners:Interdisciplinary Constructionsfor Learning and
Knowing Mathematicsin a Computer-RichSchool.Norwood, Nl: Ablex
Hooper, P 1993.They have their own thoughts:A story of constructionist learning in
an alternative African-centercd community school. In Y. Kafai and M Resnick
Gds), Constructionismin Practice,Hillsdale,Ni: lawrence Erlbaum Associates'
Kohlberg,L. 1982.The just community approach to moral education in theory and in
pructice.International Conferenceon Moral Education Frittourg, Switzerland'
Lipman, M. IggB.PhitosophyGoesto School.Philadelphia:Temple University Press'
Ma in, E 1999.eLwww.media.mit.edu/Sroupslel/proiectslprogrammable-brickl
Papert, S. lgBO.Mindstorms: Children, Computers and Powerful ldaas New York:
Basic Books.
Papert,S. 1993.The Children'sMachine:Rethinking Schoolin theAgeofthe Computer'
New York;BasicBooks.
Papert, S., and M. Resnick. 1995.Technologicalfluency and the representation of
knowledge.Proposalto the National ScienceFoundation. MIT Media Laboratory
Cambridge,MA.
Resnick,M., R. Berg,M. Eisenberg,and s. Turkle i999. B€yondBlnck Boxes:Bringing
Transparencyend AestheticsBack to ScientirtcInstruments To be published in
]ournal of Learning Sciences,
Resnick,M., A. Bruckman, and E Martin. 1996.Pianos not stereos:Creating computational construction kits. Interqctions3(6)40-50
for Learning' London:
Ritchie, R. 1gg5-Primary DesiSnand Technology:A Process
David Fulton Publishers.

