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Leading & Child to & Computsr

Ll bare

Cynthia o, 5oloman®

=LDE0" 15 sometimel wied a5 the name of & program-
aing Tengeage. 0t i5 also wied a3 the mame of ...
what shall 1 &l it? ... an eawircement, & cwiturs,
& way of thinking about computers and about fearm-
ing and about putting the two bogether. 1 shall
try to convey be you Bow [ bring & child inte this
svircemest, The envircement 13 made of 1dess,
of things snd of people. The things 1nclude
varfous typas of turtles: cosputer controlled
mechanical beiaits which use tOuCh SEnSors or &ye-
sight to crew] around the floor and display
turtlen, wiich live on TH-11ke scraans where they
draw im phosphor white or 1n sulti-color. The
compatar iyiten which gives 1ife to &10 of this
undarstands the LOGO language. Soss of the LOGD
words ars commands for the turtle. others are for
the computer. Thars are commands and operations
for one turtle type and not another. The setof op-
#rations daveiopsd 1n LDED Mke NCOR asd TOOR dad-
oribe thadisplay turtie's psition while FIOUCH asd
HCHgive informat 1on dbout the flodr turtle"s state.
The Flaver of this first paragraph alresdy
imdicatas a strong anthroposorphizetion of all
of the components Ia this minl=world. This
kind of rFagreisntation 1s vary much part af the
cultural sewircmment the kids will antar. I
wiw an anthrogomcrphic “mita-language® in
taliing to the kids about computation.
The qesitios arises whether this culturs
is cloamly tied to turtles. ThEG §5 not my
intantica, [ ses it a3 & wniverial computer

“The asthor 18 currently o student at Bostom University.

culture. The turtles were invented as vebicles
to convey this culture to beginners. 1 belisve
that they make cartain images more vivid and
certaln 1deas more concrete. Bot the goal I8 b
convey thess fmages and ideas. To make them
real, gemfortably, persomal for & begineer of
any Sg8. The turtle 15 & mesns Lo this end; o
if yau do not Mawve turtles you should sti1] be
cebable of comnectiing my espariances with your
T .

Angther aspect of the celtwre 18 Tearning
to see projects &% ressdrch eterprises. hen |
start with & child [ bry 03 comwvay To her that
we are embarking on a research effort, W are
trying to understand the turtle's behaviar. Ta
do this we might Bave t2 study our own behavior
in cervain siteations. For exemple 0 = want
to understand what we have to tell the turtle so
that 1t cam draw & Lquare of & circie we will =
opurselves &z & wodel, We will stand up and walk
fm & sguars oF circle and try 09 obServe our own
actioms. We “play tertle.” Our first attempt
ot Splaying turtle” might fesl confusing asd
peed Leacher Tesdback, but w0on 1t will become &n
important problem selving tool. The first asd
mardest thing to coms T grips with 18 the fact
that the turtle’s state 18 changed by elther
tallimg 1t to go FORWMARD gome smount or telling
it to turn RIGHT some amount. Thess are separate
functiont always, mot just when we want Chem to
be. Childess sventually ses that they themselves
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combing FORMARD and RIGHT nto SIDESTEP bubt bhat
this shortcutiing 15 méde wp of wnderstanding posi-
tion and direction.

Flaying turtle 1% an important ald 1na debug-
ging, which itself i3 another key Tdes im this
compater cultare. "WRich way should we turs the
turtie?® “Stesd up amd be the turtle, Hhich
way would you turn?™ A big difficalty for a
beginner 15 to realize that whes the turtle or a
parson faces you and ralses what Tooks ke the
samm hand as youw Tt/ske by really ralding the
othar ome. [t's the “mirFor image” prablem.

(0F you Tike you can eall this the issuwe of
ralative coordinates, but | dm"t.) From our
sxparience looking in mirrors we drrive at a
“wrong” interpratation. A curissity. But in the
LDE0 werld this iz an interesting bug worth think-
ing absut. In fece you cam hardly help dolAg &0,
Unually 4t 13 masy bo flu. It wil] happen often,
vo we &84 1% to our 1t of comeon bugs.

The fdes of & bug collectiom 15 an exceedingly
powsrful cosponsent of tha LOGD world. Soes other
worlds [11ks motorcycle saintenance) have trowble
shoating check Tigts, That's a little 1ike bag
collections. Buwt still wery different. For
one thing the bug collection is collected, nok
found 1 & book. For anather we [always the
child amd 1] can laugh bogether at Funny bugd,
At b some keap co®ing up, how we Tind ioeme
hard ta fix. And in the conputer world ([ mean
in our computer world though perhaps not [BH's
image or wves Dijastra’s) bugs and debuggieg
are part of 11fe. not occazlonal accidents, not
asert of plagee. We 1lve with them and learn
e Tike 1iving with then,

o whin & ckild asks “How do you make Lhe
pertle do ...* One responis might be “play
tertle.” Another suggestion, which also has
important coniegeenced, i5 “try something, what-
woar you “Pesl Tike.®  [F youw dén't Vike whet
tha turtls dows yow cam “undo it

Sew how two great Tdess coms together.
Panple are tonetimes afraid of the esplicit
IMtera] mindsd formal thinking of compwter work.
But in sur snviromnent 1€ 9% mot 1iks that., Or
FEther 1t has & “Follow your hunch™ side and &
*“Iitara] wirded® 1ide, The philosophy of happy
dalbiogging allows the two to co-axist. And kidi

cam learn Eo sew the Twd &4 dlyles to sdopt for &
purpose. 50 each iz enriched by atdociation with
tha othar. Asd By dissscistion Frad 1.

Ome of the ressarchable gquestions for the
twacher 15 whit 13 discovarable end what infor-
mition 1§ batter given to the child, [t is
sizential for the child that she Fesl Tike am
meperimenter. She must not be timid about trying
I;I'I-‘l-l'lvlp put. Mhile Erying thes s&e i3 looking for
hlm' sitwations. 5Sore children are more regis-
tant thas oLhars to this attitude. Somalimes
this 19 becausa the child has not yet picied up
weough of the “bug cultwre.® There f5 guite a
lot to pick wp. For example contrast it with
pther culteres. We aften See bugs &5 rather
FH:II* 'I'Jﬂlﬂl. betiuie we can Tearn from Uhem, (ther
people see everything &t &ither "right™ or
"wréng.” For Lham, |7 IF hag & Bug 1T 14 wrasg
afd bad. But Tor us thic might make it iALEres-
ting. Therm are many ways to react o o buggy
situetion. “Can you recopnize the buwg?” "l it
& e oABT" "[3 Gt worth putting is our collec=
tion?® We learn to appreciste some bugs. Thay
gre tellipg ot dcmething, OF couris, w=é &lio
leern that some situationi &re buggier than others.
And some 3o beggy Lhat you might &i well ERASE
ALL.

The aspect of bugs | want Do ewphasize heve
is learaing to recognise and appreclste Thes ..
iike ws iearn 20 recognize and appreciate people
and kinds of people, FHore anthropomarphisa;
Anthropomarphlss 18 central fn all sich computer
cultures. As for recogrizing the nopslessiy
beggy situation, this 15 all about learnimg to
make decisions absat time. Tou cam Alwiyd Sebug
it but sometimes it 03 sob worts s time. S0
we ought to talk & Tieele abowt decision making.

1 want the kid to make the decisions, But
sometinet the needs help and %0 1 Bave The prob-
Tem of haw Lo iatervens, Weat | want to show you
1t bow my knowledge sbowt kids and computers
antars the decision guidance. This i3 a compli-
cated process 36 1'11 have Lo iwitch modes From
Fll'l'l.l talk bo & comcrete story, 0 was Ciew
to do g afpey.

Let"s Toak &t & beginning child's First
experimce in & UDGD environment. (By Che way,
thowgh | am talking axpliciily about slementary



school children, most of what | say here i3
applicable te adults wha hawe besn deprived of
thizs kind of computer cultere.] In this szample
wi plck a student somewhers betwsen § dnd 10 years
old who starts with the dlsplay tertle and o stas-
dard keyboard, The screen 13 bordered By red,

green, bles and yellow strips of tape marked RORTH,

EAST, SOUTH amed WEST. We refer to either the
nams or coler in iaitia]l discussions BbDOUL where
the turtle 13 hesdsd.

My opening remarks would ba along the
fallowing Iines: The twrile 1 rFeprosentsd by
the triangle on the soremm. Hotice its nose is
pelatisng MOATH. W can tel]l it to move by typing
FOPSARD Fallosisd by foms mumbar. Whin Wi want
the turtle to &a 1t we préss the DOIT button.

(On soms terminals it 15 called RETURN ae CAR RET
=={f I con 1'11 pasts DOIT om that key. This
flce Tittls setaphor 15 dus to B, Perimin aad
har Button Box. ) How you tell tee twrtle to
do somathing. By the way you can type FO instead
of FORMARD. The turils underpiesds.

The child will probably typa

Far
If you #ik for & bipper member, the child will
type 9. 1f they have never used 8 typewriter
before children w1l ask how to make bigger
mmbari. Thay need o be fold about concatsna-
tion. (A rather interesting simple fact! Thay
brow Bow B0 saka CAT Bet mot 37.)

Mo, 1°d say, if wyou want the turtle to Tace
directly [AST cell 1t to bern RIGHT 50. [ say
=50 iz 4 maglc number.” Tee children will try
this. And then I'd suggest they teach the tertle
1o maks & sQuare or & box.

Hera the posstble bugs will b follswing through
on using RIGHT 50 at esch corner. How do you make

tha turtle hsad S0UTH from ERST, amd 55 on.
inother bug--a kimsd of localfglobal canflict,

i5 to remember what the goal 13 and what special
gual 1ties distinguish squarss from other objects.
The sepias and sides are the sams, But often in
comstructing objects sloas and for tha first
tima 11ttle steps are taken, The lergtls of the
pidus are mysballed and e rafore mot guite the
s, A Tot of fudging tekes place bt fsn't
recognized &4 that by-tha child. FAeyway the
job bacomss buggy and difficult. Here are 2

poasible results!

CEE

(1a) (1)

Ona ‘l_.r.l‘ll'li technigue might be to t4y that that's
wery mice. It's mob quite & square but 1g'%
interesting. Let's give this drawing & nars spd
teach it to the computer. [In other words we'll
follew Ehrough on this project.

Aftar tesching it, use It with the child.

Fsn it & few times. You mdy want €2 change tha
twrtle's hadding after runnfng it sach Tims,
Most T{kely the patiern prodieced By miltiple

n.mnlngilpr this procedure will be very pretiy.
{Thare i3 always a chance that 1t won't ba.)
This s & pood sxample of looking for wiyd to
capitalize on bugs. You cas raly on the FOLY
theores [the totsl Rurtle trip) to bBring Lhe
turtis through interesting patterns i its
atepping state fs different from its starting
state. Later thizs is Imporiant to call attantion
to. You, &% tedcher, should usderstend and be
prepared Tor very InCeresting effects. [Indesd.
this kind of richneis 15 & central [seldom

appraciated) part of what makes turtle work so
grast for kids amd others.

(2a)  After running (Ia) B times.

(2] Afver running (Ib] 4 Timas,
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50 we waplore. But ot often we eventuwally §o
back to the original project of building & Vguare.
Fow 1% the tim to dlscuss glabsl strategy. What
about & square, Use pencl] esd paper. DOrew a

L LT L M Treace out the turtie's sctivities on
papar, Likw this

ST

START FOS) HT 90 FD GBY  &T 50

R

o 43 AT 90 FDO 53

Mot thn chiild might sgain have difficulty. She
might ask “How do you tell the turtis to go down?®
She might get confused about hesding the turtle
south. Encoursge the child to play tertle again.
dzk her to mobice whether ghe changes direction.
Whan she commands the actwsl turtle and

chooges J LEFT s dsitead of 1 RIGHT, that's

fine, The difficgity i3 resolvable, It 45 a
useful clices.

She might mawe to be reminded that the
commind for miving the turtle from one locas
tien to anothar i3 FO., Aesesber 1t soves
the turtle i the direction 1ts nose 18
painting.

Mo wa have undarsiood hes G drive Che
turtle in & sqguare. The next step 1% te Lurn
it iato & meeed proceders. [n the LOGO
snyironsent with smal]l childran oy mta-laspuage
for this is: Teach the computer how to do 9t by
fepal ¥, “TEACH® A% bullt fmto my wersion of thae
LOGD operatisg sfutem so that the word i3 used
as the "definiticeal syntax.” Part of TEACHIng
o giving the procedurs & nars (n.g., "SQUARE")

s0 1t can be used later as a sub-procedurs for
more complex projects. For tRe young kids this
i sewn 251 the computer Bas lebrned o new word,
SOUARE .

50 much for this essmple. It's hardiy »
by programming project. That w111 soon cowe in
the LOGD environment. Mext wesk the child will
be saking movies on the screen. But though &
tquare might be simple the sxparience of making
it was not simple at 810, flor was It ween 65
simple or borieg by the kid. And the 5k111 end
proparation and krowledge seeded by the beschar
Wl the Teast simple of all these things.

Thire dre other papers wibich diicuss mors
complex projects. [ do mof want to S0 that hers.
Instead [ want to end om this question: Wt
should & computer teacher bnow? My snswer 15
that the computer teacher theuld have & compuber
culture, The LOGD culture is one pedsible oma.
1 think 1t i3 wastly better tham (he BALIC o
FORTRAN cultures. You will object chet BASIC
and FORTRAN are just languages. LOGOD too. Yei
are Fight. But thers 15 & By in what ¥OuE LAy
EpCause WPBURY Lhe Tanquages theve Bive devel oped
cultures, or ways of thinking about computess.
pexple, snd learning. 1 don"t want to knock
anpone'l language or culturs. Wt [ want to
say tokez tha Forw of an sppeal to Bé ESre ex-
plicit about computer cultures and emirormesty.
L#t's worry more about how to mEke thes richar
and albowt how ©0 bring more people. teachers,
kids, amyons, fnbe then., Eipecially let's en-
EOUFagE hE dndther to talk about our computer
cultisrli). That"s what 1've tried to do here
ina gropieg way. That's what [ try to do whan
1 introdece futurs LOGD teachers to the eaviron-
Bk, Witk tim the comsity of computer
tsichers will become more 5killed at telking about
thess things. Whan that happass the Integrition
of compubers Into sducation will Bave coms of
[1-
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