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ABSTRACT

“That’'ssilly!” “I'm bared? “1 like that!” “Why do| have to
do this? “Wha is this for?” These are all important
responsesnd questons tha come from children. As our
design patners in dewelgping new technobgies, children
can offer bluntly horestviews of thar world. They have
thar ownlikes,dislikes andneedsthat are not the sanme as
aduts’ (Druin, Stewat, Prott, Bedeson,& Hollan, 1997).
As the devdopmert of new techndogies for children
becanescommongace in industryand universty resarc
labs, children’s input into the desgn and devdopment
processs criticd. We need to estibish new dewelopment
methoddogies thé erable usto st andlisten andlean to
collabaate with children of all ages In the chater tha
follows, adiscusson of new resarch mehoddogieswill be
presered
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[Figure 1: Megars Drawing (Age 8): What shewould like
to se in futuretecologies]
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[Figure 2: Cheryl's Drawing (Age 7): What she woud like
to se in futuretecologies]

1.0INTRODUCTION

Today, an array of metoddogies has been deweloped to
observeand undestard aduts as users of technobgy. In
geneal, theseare used in a workplace environment where
tasksare cleally defined for a requred erd-user produd
(Bjerknes Ehn & Kyng, 1987; Beyer & Holtzblatt, 1997,
Holtzblatt & Jores, 1992 Holtzblat & Jones 1995;
Holtzblatt & Beyer, 1997; Muller, 1991; Muller, Wildman,
& White, 1994) The observaion and paticipaton
methoddogiesof thee exgrienesdo na teke into acourt
thedifficulty in sudying the consanty changng ineradion
betweenchildrenand techndogy. Whenchildren aregiven
the charceto usetecology in waysthey would like, many
times thg do na haw adefned taskandther adivities are
openencedandexploratory (Druin, 1996a) .

Interestngly enough the one ernvironment for children that
has typicdly been wel-resarcled is the school
envionment (e.g, Collis & Caleer, 199; Kay, 1996
Norton 1992; Ringsaff, Strns, Hanson, & Sdnader,
1993;Tinker,1993. We believe that this hasbeenthe case
beauseschml activities lend them®lves to the existing
observéion and paticipaion mettodolbgies. Sdools are
geneally places where children are asled to carry out

" To be publishedin Fdl 1998 byMorganKaufmannasa chapterin the ook: The Designof Children’s
Techndogy: How WeDesigqy, Wha WeDesgnandWhy, edtedby Allison Druin.



directed,adut-speified tasks. Childrenaretypicdly nat in
contol of whenthey can haw art or what they can write
about exenwhentheycango hone. Ultimatly, we bdieve
tha resarcrerscan only tell so much abaut wha children
want or need in techrologes from envronmerts swch as
these Theefore, our resarch has primarily beenfocused
on what hapenswith children and techrology outside of
theschod envronment.

In the chaper that follows, the reeach methodswhich
were deweloped and adaped for work with children are
descibed In addiion, an example of how the®
methoddogies have been used to dewlop a protaype
drawingtool for childrenwill aso be disaussed. This work
is bagd upona yearard a half of freqient ard intensiwe
direct contact with children (Druin, Boltman Miura, Platt,
Uscher & Knotts-Cdlahan 1997) Hundedsof children
were obseved in a wide range of activities in diverse
southwestrn sites: from urban midde class hones, to
isolaed non-Erglish speaking rurd famhougs, to an
intensive 5-day tedchnolagy camp expeience a an
interndionalconfererce The chldrenvariedin age(3-13
years old) as well as ethnic backgraund (e.g, Natve
Ametican, Hispanic, African Ameican Calwcasan and
children of reent immigrants from Vietnan, China, and
Korea)

2.0 ADAPTING THREE DESIGN METHODOLOGIES
Based upon a review of the literagure and sone initial
explaatory studes Oruin, 1996b) we foundit necessay to
collect daa with childrenin threedifferentways. Thefirst
methoddogy was adaped from Contexual Inquiry
tedhniques (Beyer & Holtzhlatt, 1997 Holtzblat & Jores,
1992;Holtzblatt & Jones1995 Holtzblat & Beyer, 1997).
We fourd tha threeto five-yearold chidren @anbe attimes
non-vebd or less sdf-refledive in disaussing the word
aroundthem. Therefore, in order to undersandwha thes
children’s needsmay be our obsenaton technques had to
capure children’s explaatory activity patems (Druin, et
al, 1997) We found that a madified form of cortextud
inquiry codd servethis purpose

The second methodology that we deweloped came to be
caled Techndogy Immersion(Boltman etal., 1998 Druin,
etal.,, 1996) This mehodlogy grew out of our needto see
how childrenuselarge amountsof techrology. We found
tha if we only obseved what children did with wha they
currently had we missel what children might do given
beter circumsanes (Druin, et al., 1997) Many times,
children had minimd cortact with technobgy in their
homesor pulic daces Thelefore, by usingthe obsevation
tedhniques of cortextud inquiry in a tednolagy-rich
envionment we found tha mary paterns emeged in
children’s useof technolagy.

Finaly, the third metlodolbbgy was adated from
Participatory Designtechnques (Bjerknes Ehn & Kyng,
1987; Muller, 1991 Muller, Wildman & White, 1994)

We found tha in addtion to cdleding data throuch
observéion, we neecedto hear from children directly. We
waned the opportunity to dewlop a partiershp with
children mud in the sane way tha we do with our adult
usersof tecmology (Druin & Solomam, 1996. It is not
uncanman to work with attists when develogng a drawing
progran or to work with biologistswhen devdoping a tod
for biology. Therebre we wanedto work with childrenso
tha they too coud tel usin their own words what they
would like to see in the future. This is not to sa tha
children cantell us ewerything abou what is neead for a
newtechndogy. On the othe hand design team menbers
tha are for example, computer sdentists or eductors are
also limited in ther range of experierce and expatise.
However when dl the team membes have a say in the
design proacess, induding children, a comgete range of
experences can be taken into accourt during the resach
process Inthesectionstha follow, afull deription of the
techniquesfor each reseach methalology will be cescibed.

2.1 Contextual Inquiry with Children

The methodobgy of Conexud Inquiry (Cl) cdls for
reseachersto cdlect dat in the users’ own environment
Geneally, uses are obseved perfomming typicd adivities
andresarchersask questians of userswhen clarification is
neeed (Beyer & Holtzblatt 1997 Holtzblat & Jmes,
1992;Holtzblatt & Jones1995 Holtzblat & Beyer, 197).
In the caseof userstha are children, we obseved them in
thar homes and favarite publc places (e.g., children’s
museuns, activity centers,ganearcades)

With our modfi edform of ClI, the technigueswe usedwere
esseridlly the same whether in a home environnert or
public place. Therewasaways at lea$ one interactor and
two natetakers The interactor was always the reeache
who initiated discussiorand askedjuestons corcerring the
actvity. Theinterador asled quesions that were direced
to what the userwasdoing at the momert (e.g., How come
you're daing that? Why do you like that? Whats this?)
Theinterador would avad askingquestons tha might steer
the activities of the child (e.g., Codd you show me this?
How abait doing tha?). Forreseach purppseswe found it
impottant that the interadion be lead by the child user, nat
theadult reseacher (Druin, etal., 1997.

With this form of Cl, notes were never taken by the
interactor. Children clearly felt uncamfortade and
distrectedif the interador wastaking noteswhile taking to
them. Notetaking seemed to make children feel that they
werein schml, being tesed by a teacherfor wrong or right
answers. Instad we found that the interador shout
becane a partcipant obsever, talking natually to children
andbeconing a part of their active expeiience (Druin, etd.,
1997).

On the other hand different reseacheas acted as the note-
takers who recoded wha the children did and sad. One



notetaker recorced the adivities (wha the use does)and
the other notetaker recorced quotes (what the user says)
Both note-takers recaded the time so that the quoes and
acivities could be synchionized in later daa andysis. It
should beuncerstoal that atthe time of this resard, video
cameraswere nat found to be sucessfl in captuing daa
(Druin, et d., 1997) We found tha chidren terded to
“perform’” whenthey sawa video camerain the room. In
addtion, evenwith small unolirusive devises, video was
still diffi cult to use in small bedraoms and large public
spaces The soundquality wasinaudble in public spaes
And the videoimage was inconpletein private spaessine
it wasdifficult to knowwhere to place cameraswhenit was
unknownwhete the child would sit, stard, or move in their
own ewvironment

For both interactor and note-takers, we found tha informd

clothing shoud be worn (e.g., sweatshrt, jeans,etc.). In

this way, resarclers seamed to represen less of an
“authoiity figurg” and more of a friend or confidant who
they could feel comfortable with shamg their thoughs. In
geneal, children are usedto seeing teachers and their
parens work in more formal clothes By wearinginformd

clothes resarctershada easer time of devdoping a more
relaxedrelationshipwith their userg(Druin, et al., 1997). In

the chart tha follows a sunmary of the speific techniques
we found to be sucessfli with children are desribed [See
Tale 1].

Following a Clsessionwith children, we found it extremdy

useful to discussour quick impressionsof the resarc

experence (Druin, et a., 1997) Many times we would

discussthe activity paterns we saw emerging, or the

procesof the resarchitsdf. With this technique of quick

self-refledion, our resach methodlogy was refined

The® discussios were captued in quick naes and usel

during diagmmming sessions. After a digestion period of

one day to a maxmum of one week our resarch team
regroud to chat or diagram the expeience Other CI

reseachers gererdly devdop “task” or “bubhbe” diagrams
to interpetthe daa (Beyer & Holtzblatt, 1997 Holtzblat &

Jones1992 Holtzblat & Jmes,195; Holtzblatt & Beyer

1997). In our caseof examining children, we found these
visualzatons limiting andoftentoo compex to make sense
of wha occurred. We found children may stat a task
without finishing it, stat andher and yet andher. Then

without pausethey might go bad to the taskthey started at

the bgginning ard thenstart sorrething else arew (Druin, et
al., 1997)

Tharks to theg explrdaory activities we found it more
undersanchble to diagran these expeiliences bagd on
Paternsof Activity and Rdesthe Child Played ratherthan
by task. In this way, a more complete picture emerged of
the child. We devdoped a spradshet or cell-basd
diagam [seTablk 2] inwhich theinformation is broken up

into six cdumns: Time Quotes, Activities, Activity Patern,
Rolkes,andDesgn Ideas (Druin, etd., 1997)

The Time column is used to syrchronze quotes with
actvities. The Qudes cdumn cortans phrases ard
sentaoes sal by thechild or children during a sssion. The
Actvities cdumn contins the obseved actions of the child
or childrenduring asessio. The Adivity Patern columnis
devdoped by the reseachers during data andysis and is
basedon repetitive patiernsthat emerge in the Quoes and
Activitiescdumns. TheRolkscolumn is alsodevdoped by
the reeaches, from the datain the Quades and Activities
columns. The Rdes cdumn descibes “the wha' children
are when they are interading with techrology (eg,
storyeller, resarder, creator, writer, playe). Findly, the
lastcdumn cortainstheDesgn Ideas It is a ailmination of
all of the information gdaheredor gereraed. Thiscolumn is
alsothe start of the branstaming process. It offers new
ideas for the developnment of new techndogy that can be
related drectly to the obsereddéaa

Each of the® columns represented from left to right, is a
finer interpreation of the daa gathered In genea, we
would gart by diagramming al of our raw daa, (e.g. time,
guotesard adivities) andthenextrapohte to dewelopingthe
columns that contained the reflecive obsenations (eg.,
acivity paterns,roles designideas). A sanple adivity
paternthatwe withesgd wasuser tells a story about wha
is on the screery a sanple role was child as storytdler; a
sampé desgn idea was more user-iritiated storytelling
activitiesneed to be devdopedin our techndogy (Druin, et
al., 1997)

2.2 Techrology Immersian with Children
Theseondresarch methalology tha we refinedto be used
with children is Techndogy Immersi;n. With this
methoddogy, children were provided with a techndogy-
rich ervironment whee they were dedsion-makers The
children were asled to make ther own choicesconerning
what they did with techndogy. The methodology of
Techndogy Immesion aso offered a time-intensve
experence, where children had a great deal of time (10
hoursa day, for five conseutive days)to exdore different
kinds of techndogy ard to make decisionsabou what they
liked and did na like. In addtion, this methalology
supporéd children with large amaunt of tectology (eg.,
PCs,Macs, s@anrers, printers, digital cameras and Interret
access). No child ever hadto shae a compuer if he or she
did not choose No child ewer hadto wait to accomplish
whathe or shewartedto--the techrmology waswaiting to be
used. Genedly, chidren do not have this kind of
unlimited accessto techndogy in sctools Many children
arelucky if they canusea computer for a 45-minute session
a day (Fulton, 197). It is beconming more common for
children to have techndogy at home, but agan their time
with techndogy is limited. Gererdly, children will hawe
acesdo ahome canpuer aftter sthool and it may be shaed



with other family members. On the other hand, with
Techndogy Immersion a combination of tednology, time,
andfreedan of choice offersresarchersmore oppotunity
to undersand what children do and want with techndogy
(Boltman, et al., 198; Druin etd., 1996)

One swch Techndogy Immersion expeiene tha we
devdoped hascame to be cdled CHIkids (Boltman et al.,
1998;Druin et d., 1996; Druin, 19%b; Druin et al., 1997)
This is an on-gang Techology Immerson experierce
offered at ACM’s yearly CHI Conferene on computer-
human interaction [see Figure 3]. It is an annwal
experence tha supportsup to 100 children (ages3-13) in
four man areas of techndogy exploraion: Multimedia
Storyelling, Techrmology Workouts, CD-ROM Fieldtrips,
and tke CHIkids Newsroan (Boltman etal., 1998; Druin et
al, 1996 Druin, 1996h Druin et al., 1997. Chidren
explae techrology by being mulkimeda stowytellers,
softwae tesers,and newsroan repoters. This Techrology
Immersian expeiene has been redicated at the CHI96,
CHI97,ard CHI98 conferences.

[Figure 3: The CHIkids progama CHI97]

The actual Technobgy Immersion methodolagy cdls for
two CHIkids adut leacers,aswell asa numberof college
studem volunteers toswpporteah of thefour man CHIkids
technobgy areas All adut leades and college volunteers
take a “facilitator” appraachto working with the children in
thar area. In our pastexpeience, usirg this appoach
encairages children to make their own choices-- giving
them cortrol over their techrology explrdion. Sane
edu@tas woud cdl this a problem-@nered approach to
using techndogy (Norton, 1992). The focus of the
children’s explaation was not the techrology or an adut
telling them to follow 10 spedfic stepsto “learr’” sanehing
new. Instead the focuswasa “problem” of interestto the
children, suchasto be anewsroan repoter for the CHI
confagerce or to form a compary and crege new
multimeda software or even to testexperimertal sdtware
of the CHI conkerene aterdees. In takling thes socdled
problems children used whaewer techndogy tools they
neead in waysthey felt comfortade, and usedtheir adut
mertors as resouces The addts were there to offer

suggestins and provide feedlad when the children asked
for it.

By offering upto 100 children a flexible, time-intensve,
tedhnolbbgy-rich environment each year we hawe beenalle
to obsene children of varying ages, in ways na ustally
avdlabke to resardiers in schmls or at homes Thes
children sharedmanyimpotant insightswith us abaut their
technobgy experierces. Thee were nao one-sha
observéions or singe occurerces but rather paterns of
acivity that eachyearwe consisenty witnessedver the50
hourswe spent with the® children. Interesingly enowh,
many of the sane activity patems thatemergel in our CI
reseech beame more obvious in the Tecmology
Immersian expeiene. In fad, paternsof activity tha we
had ovelooked in the CI daa were more obvious after the
Techndogy Immesionresach. In alater secion we will
further cescibe what we learred from the® experienes.

2.3 Participatory Design with Children

The third reeach methalology we refined for childrenis
Partcipatory Design (Muller, 1991; Muller, Wildman &

White, 1994) As opposedto being obsened, with this
methoddogy children are diredly asked to work with

reseschersto cdlabordively create “low-tech praotypes”
out of paper, glug crayons,etc. [See Figure4]. In this way,
we as adult resarcters can idertify new techndogy
possibilties that might nat have been considred otherwise

At the same time, children who are not well-skilled in the
devdopmert proasscan be inspired and empowered by
ther collaboraion with addts to generate new ideas. The

low-techtools give equal footing to aduts and children as
designpatners. Both adults andchildren know how to use
thesepratotyping tools andthesetods ad asa bridge or an
“ice-bre&er” for a more caomfortalle brainstaming session
(Druin& Solomaon, 1996 Druin et al.,1997)

[Figure4: A samge paticipabry Desigh sessn during a
tutorial at ACM's CHI '94 Conference]

This methadology hasbeen used andrefined by auhors of
this chaperfor overeght yeas in glot gudiesin the United



Staes ancEurope We havefoundtha childrenagessewen
to 10 yearsold male the most effective desgn patneas
(Druin & Solamon 1996 Druin et al, 1997) The®
children are sdf-reflective and vemal enoughto discuss
what they are thinking. They can understind the abstad

idea of designng sonething on pager or in clay thatwill be
turned into tedinolagy in the future. These children
howeve, seem not to be too heavly burcered with pre-
coneived notions of the way things“are sugposedto be”,

somehing we see canmanly in childrenolderthan10 years
of age Interesingly enowgh, we have found tha children
ages7-10yearsold can be produdive techndogy desgners
even when dewelopng software for older or yourger
children (Druin et al., 1997. What we haveaso found is
tha two to four children pared with two to three aduts
create an prodwctive brainsbrming expetience (Druin &

Soloma, 1996 Druin et al., 197). We believe that one
lone adult shoud never be placedwith two or moe chidren
in onedesgn team In thiscase we haveseen tratthe team
dynamics take on the feel of a classroon with one teacher
and many chidren We hae alsofound tha a groupwith a
single child is nat prodictive in a collaloraive desig

experence either  The child feds outnumbered or
overwhelmedby the addts in the group Forasummay of

the Paticipatoly Designtechnquestha we have found to
work with children, see Table 3

To gain a beter undersandng of this reseach
methoddogy, below is an exanple Paticipatory Desgn
session.It occurred inApril 1997, atthe University of New
Mexico (Druin, et a., 1997) During this sesson four
designteans were asled to pratotype a compuer of the
future which could help childrenundersandsone aspet of
thehumanbody. Each groupcontinedtwo adults and two
or three children, ages sven oreight. The rotes elowwere
recoded by ore of the authors of this chaper, D. Knotts-
Calahan:

All teammemlers are sitting at a round table. Materials
are spreal out all over the table in no particular order. All
the teammembersgart fiddling with materials and a livdy
discussioroccursabou the body and compters This team
fundions like a kids club, with a secet Initially, when
anotrer adut appraaches orthis natetaker, a teammember
makesa commen “ Shih, dont show or tell them It's a
secre.” This ganme/bading experiene adds to the kid-
chenistry of the team dynamcs. Despte the secrets this
notetaker catches them off-guard and captures some of
thdr interactions.

Kids (one girl and two boys)are working togeher building
a clay form. Aduts are at opposte sides ofthe tale makng
other parts They are all working togeher, with the kids
taking nore of the lead.

Adul#1 says “Maybe we codd draw all the things we've
doneand namethem” Boy and girl are busly attaching
strings of yarn to a clay objed: their “brain.” The other
boyis making a mouseou of clay. Boy stepsbad, inspets
the projed, panting to a piec of yarn asks,*Shouldn’t we
makethis gourderthe read?”

Adul#1 adds “Hey, what if we can take this all apart and
put it back together?” Adulk#2 says “Li ke Mister Patato
Head?” All of the kids respond “That's cool” Adult#1
pointsto part of therr prototypeand axks,“What can youdo
with this?” Adut#2 asks “What if you have differenteye
colors? Shodd we consicer gendics?” Aduk#l says, ‘|
guesshutl don't knowmuwch eoutthat kind of stuf.”

During this whde interaction beween the two aduts, all
three kids cortinue to focus on what they’'re working on
(e.g, attaching parts, makng labds, etc.). Ore kid saysto
theother, “What abou the mouse?”Another kid prodwcesa
clay mou® that hasbeensitting at the sidelines The final
touches ae at hand Adut#1 adds helastdab d clay....

All four teamsbring their compters to the centrd table...
Team 3 preentstheir idea. The three kids gather round
thar prototype The girl starts “The title of our project is
TouchandPul.” Oneof theboys movesinto place next to
the projed, and pants to a clay form, he says,“This is
Roger our moug Roger looks like an animal, not your
typicd compuer mouse” An adut from the crowd asks
“What doesit do?” The boy responds“You talk to Roger.
Youaskhim wha the body doesand he tdls you” Girl kid
joinsin, “Andyoutoucd body parts likethe eyesand Rogr
tells youwhd the eyesda”

(Druin, etd., 1997, pp.17-23

For phaographsshowng examples of these Paticipatay
Design sessions and the final prootypes see
http://mtsrmc.umm.edu/intd97.

40RESULTSOF OUR FIELD RESEARCH

All too often we hea, “That’s a nice story abouta kid, but
how dees ha tel me whattecology to degyn? With the
reseach methodobgies of Contextual Inquiry, Techndogy
Immersian, ard Paticipabry Design we are ale to piee
togahe saneahing more than a stay. These are not
guessedasedonisdated personéincidenes,ard thes are
not corclusons based on quanitatve tests. These are
methoddogies tha illuminate and highlight in various
quaitative ways wha children do and wart. When we
compred the data from each of thesemeahodswe came to
three overall corclusions abou what children wart in
technology experierces. In addtion, we wereale to beter
understnd wha children themséves, notice abou
tedhnolbgy. What follows is a brief disaussion of both
results



4.1 What kidswant in technology:

4.11 Contrd

The naure of being a child is such that they are dependent
on others Children are enpoweed when they feel in
contol of their environmentard whenthey feel they “own”

theervironment Ourresach hasshowntha childrenneed
to make their own decisions abou how they spend ther

technolbgy time daing what they choosewhen they choo®
it. We saw in both our Cl and Techndogy Immersion
reseach that when new techndogy offered children limited
paths of interadion, children easily beane bored and
uninterested When techndogy offered options for varied
interaction, children spent a consiceralbe amouwnt of time
explaing and adively engaged

4.1.2 Ddal Expeliences

Children naurally wantto be with other children We saw
in both our CI ard Techndogy Immersionresach that no
mater how much technobbgy children are offered (one
computer per persm), they will consstertly form groups
aroundore piece of technolagy (a compuer, video game,
etc). We saw techndogy as a bridge and catdyst for
children interacing with each other. If children are
strangrs to eah other, techndogy is the ice-brealer. If
children alread/ know each other, technology is the means
to know one andher beter. Children generlly do not
create in isolaton-they want to shae, show and use
tedhnobgies with others. We saw on numerous occasians
during Technolagy Immerson experierces, older children
(11+yearsald) working with youngerchildren (four years
old and yourger) using tecmology. We also saw in
Techndogy Immersion expetiencesthat close relationships
canquickly form betweenchldren from Frarce ard Saudi
Arabia, from the United States and India. Tharks to the
shareduseof tecmolagy, culturd diff ererceswere redaced
with shaed interests. In addtion, the Partcipatory Desgn
results showal numerous examges of techrology tha
multiple userscan share. We sawthat it wasimportant for
children tha ther tods of the future offer sccial
opportunities

4.1.3Expressie Tmls

Children like to tell sories, make up games, and build
things We saw this in all three of our resarch
methoddogies. Children enpy many differen forms of
expressin: sound visuals, movement, physial appearance.
Theywant al of thatandmorein thetecologiesthey use
In much of our field resarch we saw that children are
natual bom arists andwriters architeds andphilosopters.
They are scuptors and pods, darces and muscians.
Childrenare not waiting to becane thesein the future; they
are all of thoe things right now. As swh, when
paricipating in the design process,children suggest that
new techndogies shaild erable themto tell sories,desgn
ganes,ard build futuristic mechines Children are part of
teansthatpropog cevelodng “the story-monstermechine”,

“the eyebdl building compuer’, or “the brain-gamée’
(Druin, etd., 1997;Druin & Solanon 1996)

4.2 What children notice about technology:

4.21 “What'scod”

Our resach hasshownthat there’s a gred ded of peer
pressureamongchildren evenat eaty ages. They wantto
wearheadplonesasoppose to listering to built-in speakers
beauseheadplonesare “cooler” They want to use the
newestvideo games nat lag yeats, becauselastyear’'s are
passedhe “cool prime” Theywart whattheir friends have
beausethatis “what’s dwayscod.”

4.2.2 "How easyit isto learn”

Childrenwart to bein contiol of their world as quickly as
possible-ard tha meanslearnng sanething quickly. If it is
astruggle, theywill havelittle patierce for sonething. If it
is easyto learn they will quickly becane immer®d in the
experence. Contary to what mog aduts might imagne,
children have long attention spans,but only when theee is
somehing to do tha is meanirgful and me&kes senseto use
If atool offersthem little cortrol, they will lose interest
quickKy.

4.2.3 "Whatthingslook like”

Children are sendiive to wha they see, muchmoresothan
aduts woud imagne. Theycae what sonething looks like
justasmuch as how it works or what it does. They don't
want the visud look of things to “tak down to theni’ or
gueston their intdligerce  They want wha aduts want—
thingsthat look goodandrespet whothey are as uses.

4.24 “How mwch mdtimeda”

Children have becane accugomed to “having it all.” It
usedto be that tecnology codd get away without having
sound--butharks to video ganmes, TV, movies multimadia,
etc kidswart a muti-sensoryexpetience. Not only do they
find it moreentertaining, bu more eng@ging anenvironment
to explbre

5.0 USE OF THE RESEARCH METHODOL OGIES
KidPadis anexanple of what theseresach methologes
can leadto (Druin, Stewat, Proft, Bedeson, & Hoallan,
1997;Stewart 1997) Thistechrology wascreated with the
Pad+ sotware developed by resachersat the Univerdty
of New Mexico and New York Universily. Pad+ offers
softwae tools that replace windows with a zooming
informaion environment (Bedeson, Hollan, Petin, Meye,
Baca, & Furras, 1996 Bederson Hollan, Druin, Stewat,
Rogers& Prdt, 1996) While Padr+ wasnevermeantto be
a tool for children we saw the possbilities for future
chargesanddevdopmert appr@riate far children.

Taking into aaccourt what our resarch told us from ClI,
Techndogy Immersion andPaticipatorly Design we began
devdopmert of a tod tha enaled children to expess
themseles, in a sccial way, with a form of cortrol that



would beerjoyablke. Therdore, KidPal enalbed children to
tell dories by drawing and zoaming throwgh their
informaion [See Figure 5]. We foundtha the activity of
zoomng strorgly suppoted the credion of non-linear
stories It seemedto be anaturd way for children to tell
thar stories. They enjoyedthe freedam of piecing together
thar thoudhts and connecting them in ways they choseby
zooning (Druin, Stewat, Proft, Bederson & Hollan, 1997,
Stewat, 1997). Chidren had a feeling of cortrol by
zooning in ther storyteling. This zcoming appoach also
strongly suppeted collaboraion between children Many
timesonechild woud begdn the story by typing or drawing,
and andhe child would add the next pat of the story in
anotler pat of the KidPadsurface In this way, children
would work togetrer endessly writing, drawing zoaming,
andtdling their stoiies

£ —l
[Figure5: An example of the KidPad tehndogy usel by an
8-yea dd child]

It shodd be naed that the drawingstorytelling tods
devdopedfor KidPadalsooffered a new form of cortrol for
chidren. The® tods came to be cdled “locd tods”
(Becerson,Hollan, Druin, Stevart, Rogers, & Proft, 1996.
Instead of tradtional floating pdettes of tools, KidPad had
large, simple tods tha s& diredly on the suface [See
Figure6]. They enabled childrento be “messy”’and “use
tools that didn't live in straight lines” With locd tools
children could sdect a tool (by singe-clicking on it), and
the curso woud turn into that tool in bath sze andshage.
If the child warted to drop that tod, and useandhe, the
child would double-click in the place they wartedto drap it
andthe tool woud reman in that place. They codd leave
tools whee they choseto, not where the techrology mace
them. These tods included what the children called a
“crayori to drawwith, an “eraset to ddete objeds, ard an
“arrow’ to sekd objeds. The arow was usd in
comhbnation with the picture scrgpbook This scrgpbook

consised of a slider to move through pictures that rarged
from green dinosaursto red hats Once the child sawwhat
they warted, they cho® a picture with the arrow, and
dragged the picture onto the surface (Druin, Stewvart, Proft,
Bedeson,& Hollan, 1997 Sewart, 1997)
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[Figure6: KidPadLocd Tods]

Another local tod wasthe “magic wand” When a chid
seleted the wand, and clicked on the surface a link was
stared The nex place tha wassdectedwould be theplace
tha was“linkedto.” Thesetwo placescoud be easily seen
beausea bright yellow line conreded the two sekdions.
When children de-séected the magc wand, they could
zoombetweenlinks by touching a “hot zoaming spot with
anotltertod. Inthis waychildren told ther zoaning stolies
In addition to thesdocal tods, there wasa “tool box”. This
box was placed in the botom right corne of the screen
When children clickedonit, all thelocal tods would zoam
backto wherethey stated,lined up alorg the battom of the
scre@. This turned out to be extremely usetl when
children woud zoan araund the surface and forget where
they left ther tools (Druin, Stwat, Proft Bederson &
Hollan, 1997 Sewart, 1997)

Currently, a new version of KidPad is being devdoped that
focusesonthe children’s seial needsby erabing more than
onechild to usethe software (Stewat, 1997; Stevart et al.,
1998). In much of our work we saw children sharing one
computer. Many times they were frustrated when they
couldna ageeonwho would getto usethemouse tozoam
or todraw. We dosenedthat more assetive chidrenwould
tend to monopdize the use of the compuer, frustrding
more passive children Therdore, Stewart is curertly
implemerting sotware and hardware sypport for two mice
on one computer. In this way, a computer might beter
supportthe wak of two children slaring the sane software.



6.0 SUMMARY

Our workcontinuesin devdoping andrefining newresach
methoddogies thé ate indusive of children. Our work also
coninues in using the resuts of our field resarch in
devdoping newtechrologesfor children We are trying to
undersandhow we can bring our knowledgefrom the “real
world” of children into the “designworld” of techndogy
devdopmert. The techriqueswe usein recading what we
seewith children needto show a died relaionshipto what
we cevdop [See Table 4 asanexample for KidPad.

It is our hope that ore day the quesion, “Why did you
designthis? won't neal to be said It will be obvious
basedon the resarc resuts. Until tha day, we ned to
coninue to refine the resarch process with children for
children, because ultimately our gaoal is simple: to create
exdting, meanirgful new ednolgies forchildren.
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