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* that he is "too dumb." And ho’pefullu playing-uith the system should

immediately. Sy \

INTRODUCTION
) TORTIS (Toddier’s Oun Recurswe//Turt'Ie Interpreter Systeh).
a device for preschool children to communicate with and program the »
turtie. It consists of several  boxes (currently 3 button boxes and
tuo blox boxes) designed so that oniy a fed ned concepts are

.introduced at a time but more can be added wuhen the child becomes

familiar with what he has. Hopefully transitiops are gradual enough
so that the child never thinks. talking to the turtie is too hard or

teach such concepts as numbers, . breaking large problems into smal|
sofvable Steps, 'urlt/fng and” debuggmg procedures, recursion,
variables, and conditionals. ﬂoat n‘nportant of all, it should teach’
that learning is fur;. ; ’ :

I am hopﬂ)g that fha blox box is sufficiently- advancod 80 ' .

 that the transition to fogo will be easy. And I would like to expand

the austem to include programming music also, as the children seem to s
enjoy noises more than drawing. 1 am not sure of the:-best way of
doung thus yet and ideas are very uelcolue.

. . -~

. Y : » ’ ’ : o ’

' _ \ DESCRIPTION OF THE SYSTEM (
The turtlie is a disk -about one foot in diameter equipped uith
a light, horn, and pen. It can move  foruard, packuard. \:r rotate
about its center (uhere the pen 78). When the pen is doun the turtle
draua as |t moves. . N S

x [

° The first box the chuld sees (the swall commands box) haa

_nine buttons: "foruard", ‘“back", "right", "left", "toot", ' "pen up",
“pen doun", "light on". and ':Iight off", Each button evokes ‘an
- immediate response from the ‘turtle. Next the child is given a larger

box (the commands box) which has a top rou consisting of the buttons '
on the small commands box plus“a bottom row of numbers from 1 to 18, 1)\
and a #stop" key. The action buttons. still evoke an immediate
response but an action button preceded by a number butten causes the .
action to be executed that many times, "Stop" interrupts the turtle

-

The next box (the memoru box) consists of four buttom:‘
"start remembering”, "stop remembering", "do it", and "forgot it".
This box plugs into the side of the tommands box. Pushing "start

‘remembering” causes a screéeen to light up and thereafte lists all
connsnds. "Stop remembering" stops adding to  the list (goes - out of_

. . \ . ".
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o3 . N R ")l?'.\' .

- o (j B



~blocks are the same shape as command blocks.,
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rememt‘;er mode). /"o it"  execites the commands in the list. "Forget
it" clears the screen, . This enables a child to define one procedurs,
but not to edit ite c A ' ‘

/ ; The ‘blox box wWilf hopefully exist within ~a feu months.
Commands are (instead of buttons) blocks. On the top of «each block is"
a pncture representing the command. The blox box provudea an array of
holes in which to place the command. There are five rows of 16 i
.command positions. Above each command position (except the leftmost .
of each rou) is a Iughted pushbutton. The light indicdtes uhere the .
turtle is. If the light is on above some particular hole, the turtle,
Waits wuntil there is a block there and executes the command,
represented by the block. Then the light moves over one position to
the right. Pushing any button causes the turtle to stop whatever it
is doing and start uhare the button was pushed.

\

Each command pesition acthal-lg consists of three holes of
different shapes. The large hole is for a command, (like ."foruard"}
the marrou rectangular hole is for an optional number block, and the
small hole is for an optional conditional block. The conditionals

are "i¥ front. is touchmg something", "if back is touching
somethmg » "if right side is touching somethmg“, and "if laft side
s touching . something". (The turtle has touch sensors for testing

these conditions.) The Ieftmost hole in each rou is for’ the purpose -

9

of naming that rou as a procedure. By placing a red block . in that -
position, for instance, one can call that procedure by placing a red . ’
block elseuhere. (perhaps it should be legal to redefine the basic / : /
commands by using them as procedure names |ike -in smalltalk.) Name/« ' '

The o'ther main concept in the blox box is variables.” Part
the system uWill be a scope on which Will appear five differe
shaped polygons, each Wwith a number written inside. For insta ,
triangle might have "3" ingide. If it does, then using the trigingle
block (shaped like a number block) to make the command "trfiangie

~forward"” causes "3 foruward" to be ex:cuted. Values can be satpred in =

triangle With the "store into triangle” block, shaped either/ |ike a
command block or vaguely like @ "T". The block shaped life a "T"
allous room for two - number blocks and an arithmetic operauon block
to facilitate commands like "store 345 into triangle”/ or "store
triangle+2 into tri-a,ngl'a" o : :

shou | d be introduced to neu concepts gradually. At first he Will see

only one rou (the small blox box consists of the top réu of the large

blox box as an independent entity) and have only commfgnd blocks. Then

he can be introduced to number. blocks. Then in ukatever ,ordér is
experimentally determined as. best (though one at aﬁ‘tuma) he can be
introduced to the large blox box, variables, jprocedure hames, :
cc_:nﬂditionals, and T-shaped value storage blocks an op#ations; \ '

///

The blox box may sound compllcated but the chf oﬁce again

Y -t

HOW TO PLAY WITH A CHILD AND TD TIS/ g - e

The main quality one needs to help a’ child plag With the s
button box is common sense. "It is posmhle to, makn mistakes though.

\ ' 8 / , : .
r ot N . ’ . .‘ .
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since | have uatcheé-}"people "teéching" the preschool children who
were so abominablg bad. that at least one child refused to move When

her “teagher' was in the room, and others started crgmg when’ thelr
"teachers" gelled at them for "having fun, not Idarning.” '
i - . -
The philosanhu of the button hox ig that only a little bit is
shoun to the child at a time, more buttons (and later hiocks) being
adced only uWhen - the child is sure of'the previous set, [t is
important that the child never feel that he“is "too dumb" to learn or

that the button box is "too hard" for him. Thus it is important not

to propose problems to the child that he cannot easily solve. In the
back is a list of "projects" in approximate order of difficulty. .

I have found that the chiid, if left on his oun With the box,
aoften gets into a “"loop", for instance hitting "1 toot, 2
toot....etc." over and over, finally getting bored. While there is
nothing inherently Wrong in tooting thousands of times (assuming no
nervous homicidal adul ts trying to work next door), it is a good idea
to giwe the child other things to do before he gets bored. Vit should
not be an obsession, though. If the child uishes to play uith what he
knouan for auhile it is not necessary to mtroduce ned things. For
inatance, one boy was trying to draw and found it more “convenient to
not use the number buttops.. This worried his mother (uho was
watching) because she thought he uasn’ t Iearnmg enough or something,
and she kept nagging him to use the numbers.

, I have tried Iletting more than one child play with the box
simul tankously and that usually does not work. It is extremely
impor tant that only one child at a time hit the buttons, since having
another person pushing the buttons gets confusing if the child does
not yet understand the box and frustrating if he is trgmg to drau.
The child must be in command. The teacher may make suggestions but it
is up to the child whether or not he follous suggestions. And he
should not have to fight off brothers, slsters. parents, and random
outsiders in order-to play.

There are tuo settings in uwhich I’ve used the button box. One
is in an office With relatively feu other distractions. The child had
an appointment and it was clear. thag? that hour was "turtle time."
This environment worked well. The children stayed interested about an
hour usually. Left alone in the office older children (5 or more)
managed as well as uWith a teacher and younger children lost interest
quickly. One flau in this environment, [ felt, was that the child

could. not take a break, since the mother was usually there and
decided tp take the child home at first sign of fidgeting. Another
19 that the child ‘might have felt uncomfortable in such a strange
setting, though | think most of them got over that quickly. Another
problam was too many adults. Many people would pass by and come in to
watch as well: as parents wuho were there originally. So mary people
even make me nervous and it certainly bothered the children. Parents
uere especial ly bad since they uwere anxious . for their child to appear
smar t. and consequently nagged at the children to go onto new things

-and yelled at  them for giggling. Parents were a help when  they had

the right attitude, houever, suggesting projects, laughing with the
kids, plagmg With them, etc. The next section contains descriptions
.0f some sessions under these conditjons.

7
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Another setti‘ng;uas a ‘nursery school, It was -a very
unstructured one. The children Were taught to share everything and

there uas extreme group pressure against playing with a toy _ and not

letting other children shareiit. The result was that (4ith a feu
exceptions) the children all ‘bunched around the box and - fought over
the tuttons for ¢ ¢‘ecd days and then lost interest. When I tried to
'e” ore child use the box at a time, everyone else stogd around

complaining (very unnerving to the kid tryimg to play with the box)’

and insisted on being alloued to play with the terminal, turtle, and
telephone uhile the other child played with the box,. uhich o0f colrse
made the box useless. A feuw children occasoonallg played uith the
turtie atfter that but I was fairly suré that setting was not
conducive for uamg the box.” The setting I attempted to try next uas

a very large nuraeru school (about 88 children) Wwith a separate room

for the, turtle. 'Children would be brought up to play in groups of
1,2,or 3 whenever they wuanted to play. Yarious problems (irrelevant
here,  like the equipment would not be . locked at night, etc.)
prevented my implementing it however. ['mnot sure what the best
environment would be. It seems clear that fi'th uounger children you
need an entire ‘adult (not  divided by other responsibilities during
turtlie time) and very feu children at a time.

It is probably more fun to the child to figure things out on
his oun. You can act |ike you are learmng With him, "Gees, let's
find a button to do that. Does this?..." but should not explain too
mych. A good way to help him learn is to get him to tell you uhat
each key does. If he has problems getting the turtle to do what he
wants, play turtlie yourself with verbal commands from the child. If
‘there are still problems, get the child to drau the figure -he wants
and have either you or the, turtie trace that path. ) -

Most important is to have fun (or at least act convincingly
like you are). Act ecited, p: the child, never criticize. A

four year old’s job in(life i« to have fun, so help him do his job.
- . : .

EXAMPLES OF A FLM SESSIONS

John just turned four years old. "He uas very shy at first and
Hould not go over to the box without his mother. After she hit a feu
of the keys, he gradually got more and more interested. After ten
minutes he uas totallu comfortable with it. He narrated .Aall his
actions like, "Nouw I'm putting the pen doun so the turtie can draw."
"Now I'm putting his light on 8o he can see.” At one point, the right
whee!l started rubbing a bit so | fixed it. Ha said, "That's because
real turties don’'t have wheels. They have legs." He was very happy
and uwas giggling and chattering along with everything, but his mother
kept saying, "Don’t be silly, John, aor ['ll take you home."

1 4
He would hit 5 toot and count along with it and explain to me

that it todted 5 times because hs hit 5. He also thought it was a

lot of fun to stop it bafore it was fumahed.

His mother uas very aggressive unfortunately. When I told her
afterwards that John seemed very smart she said, "That's really a
relief. | was afraid he would not seem as smart as the other children
who had come here." Anyuway, with that attitude she constantiy kept
urging him to do different things. So she would say, "But that's so
slou!" every time he hit a motion key, since he did not seem to |ike

Jv‘
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‘ 40 use the number keus With the motion keys. Lhen she said that he .

| * uoulc invariabiy hit 518 next time. |'m not sure ~uhether that /
. confused him. H= might have thought that the numbers controlled the ' /

speed instead of the distance. Jr he might just have preferred not .

bothering since “2 cou'd keep the turtie moving more -steadily by

T nrescing a 8:in; @ g4 ‘har by reaching back and forth betueen tuo of

it
B HEN “ / =

~ The firat problems he solved were moving the  turtie to
arbitrary points in the room. He also tried making the turtie unroil ‘
the paper by backing away a little and pushing 10 foruward, He only Y -
discovered that stategy after a lot of experimentation.

[ ;\‘

After about an hour John uas told thét he had to go and ‘ .
wouldn’t he like to come back some other time. He said, "No, | hant
to stay."” Nevertheless, his mother took took him home. ' .

. He came back a ueek later. He seemed to retain everything he
had dearned the first time. He tried to drauw a square and ended up
with a triangle. He was not unhappy wWith it, though. I shoued him
the memory box and he filled the screet a feu times but wnas not
watching the turtie while he did that. After that, though, he ignored
those keys and played only with the others. A 12 year old friend had
come with him and tried to get him to play With the other keys. She

=N

./ . . .
really interfered saying, "Push this key. Nou push that one." John
lost interest about then and his mother took him home. That session

o . lasted about a half hour. ’

Susan was the first child | worked With. She is 4 1/2 years
old. Her mother told me She was a slow learnsr With a short attention
span and was a little afraid to bring her here. She said she didn’t
knou hou to count very well, just recognized-a feu of the numbers.

Susah was afraid to .hit any -buttons without knouing first
' what it would do. She was very afraid of making a mistake " or getting
: people’ around her angry. She uwould keep saying things |ike, "Which
. button should I push nou?* 1f | asked questions like, "Can you make
the turtle come over to us?" she would often automatically 'say no.
She did get excited by the toot wWith the numbers. She did not really
know the,numbers. (She recognized "1* and "5* and called "18" eight) .
But she realized that if she hit "7" she could count up from “1"
until the key she pushed to find out how many times it would toot.
She also enjoyed stopping it with the stop key and would say, "1 told
it to toot this far over but lﬂ stopped it here.” The concept excited
her so much that she did- it over and over and then took the three
pennies she had out of her pocketbook and placed them over the keys
%& (starting at 1) and said, "l have that many pennies.” :

. During the first session she also learned to control the
' light and pen. She also could make the turtle move in a straight.
!ine, but she never tried using numbers with the foruward or back
keys. Even after | showed her. hou it went further after pushing *108*
foruard she still continued pushing only the motion keys. (Houever
she aluways used numbers wWith "toot") She did not understand the
turning keys a* all. When | asked her to describe what the turtle
‘did when those keys uere pushed she said, "It moves."” I asked her if
i+ moved the same way as whon forwarc or back were pushed. She said,

»




"It doesn’t draw a line uhen thése are pushed."”

The first session lasted~about 45 minutes. At the end [ dreéw
@ square and askad her if ghe could make the turtie go into a square.
(Not. drau one, just move into that place) She then decided she wanted
to drau, herself. Shortly after that her mother took her home. 2

During the second session | had two serious ' harduare
problems. First, the right uheel uas not moving very well.
(consequently, forsard_and right resulted in the same movement,etc.)
Also the computer would sometimes speu several characters to the
turtlie. The problems got steadily worse throughout the session. When
I had tested it before she came, the feu times it did the urong thing
I assumed nere freak accidents (Tike line noise). Othernise 1 would

have cancelled the session. Houever it was interesting for a feu
reasons. She got very interested in the harduare. She - screued and

unscrewed the lightbulb and kept asking uhy the turtle was sick.. =

Unfor tunately she became totally confused about the motion keys. The

second session |asted about one half hour. ‘

° . ‘

The third session uent someuhat better. At least sverything

Has working. She did get to understand uhy it uas necessary to turn

the turtie and she did occasionally use numbers with the motion keys.

Her favorite thing was the tooting. I think she |iked it because she

really understood it and liked the pouwer of knowing exactly hou to

make the turtie do what she asked. The third session lasted about a
half hour. s .

. ) i
The sessions uere about tuo days apart. She seemed to ratain
most of what she had learned from one session to the next., She would

insist she did not want to go home but she would want to drau or run

around or play piano for a while. It is unfortunate that the way
everything uas set up, the child could not take a break, since the
mother’s time was tied up the uhole time the child was here.

Kate is Susan’s 6 1/2 year old sister. She is already in the
first grade. She had no trouble with anything on the box. She even
knew uhether to push foruward or back by checking the turtle’s frame
of reference. She wuas not quite as good on the turning keys. 1f.1]
asked her to think first she usually picked the right key. Othernise
she would randomly pick one and suitch if it uas wrong. The first
game she played was chasirg me dround the room uith the turtle.
Finally I turned it facing opposite me and said, "Hell at least it

Wwill take you auhile to turn it around this time." She said, "No!
111 back it up.” So she pretty much understood everything. Then she
tried "parking" it under the chair which required backing off

sometimes in order to proceed further .in. This took her a long time
to figure out but she finally succeeded. Then she tried drauwing. She

erase mistakes and it was: hard for her to judge angles with th
turtle sitting on top of the drauing. She aluays used numbers Wit
the motion keys. She did sometimes make mistakes on right and left.
If she wanted to move left about four steps and she pushed & right
instead, she would invariably first push 4 left to correct and then
another 4 |eft instead of pushing 8 left.

was not too satisfied with her attempts, mainly because she coulqn'& .
hY

After about an hour I gave her the memory keyboard. She

8
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understood that easily. And she realized that by dFauing a feu |ines

randomly and pushing 18 "do it" she made pretiy pictures because of

the symmetry. She was still very much interested after tuo hours.

. However her mother was getting tired enough so that she had to leave.
' ‘ J

o

Marsha was the youngest child I"ve worked with so far. She
is 3 1/2 years oid. v : :

_ The first thing she discovered was the "toot" key: She went
up through all the numbers hitting 1 toot, 2 toot, etc. up+ until 18
toot, counting along with it. Then she turned the light on .and off.
At first she-aluays used a number With the light keys but then just
hit the keys. The pen commands puzzied her and she asked what they
did. She 1liked the noise and couldn’t understand why it made no

. noise the second time. (penup does nothing if the pen is already up)

She had trouble when turning the - turtle around since if she used
numbers she would forget whether it had been right or left she had
Pushed and she would push the other one. After a while she
discovered the scope and pressed all the numbers, watching them
appear there. Then she pressed buttons and' looked at the words.

She had a lot of difficulty making the turtie coms to her.
She pressed different keys almost randomiy. She wuas really surprised
that back didn't mean come to her; since it pointed to her.
Everitually she discovered an algorithm that worked. She would push a
turning key until it eventually pointed approximately uwhere she
wanted. Then she would push either foruard or back and correct if it
did the wurong thing. GShe really had trouble adjusting to the
turtie's frame of referencs. o

, She did solve the probiem of getting the turtie to an
arbitrary point on the paper, though gukuardiy. I then suggesteti she
try to make the turtie drau something, like a square, ‘After much
trouble she eventually got about thres sides draun, but she could not
-get the turtie to make the last side by getting back to its original
position,

After about 45 minutes she said_she uas getting tired and
uanted. to play uith something else. o

Patty is & 172 years old. She was afraid to push keys uniess
she knew what they would do, but she uas not shy. She continuously
asked questions, sometimes to ask what a key did and sometimes to
find out which key would do what she wanted.

D She also had trouble with adjusting to the turtis’s frame of
reference. She continued to ask questions |ike, "What button makes it
go there?" pointing in a direction perpendicular to foruard and back.
She ueed the number keys uWith the motion keys. She tried drauing a
square but it came out very lopsided.

After about 172 hour her brother decided he uanted a chance.

)

éhn‘ let him have a chance but she said she could hardly wait until
her next turn. . _




At this point she had a chance to wéitch the scope. She
suddenly noticed a word she recognized when het brother hiE "light
on," and, called, "hey wou! It made a word that speliad ‘on’." She

- asked him to push all the keys so she could 'see what it would urite. ¢
[ . i

She got her {urn again after about 1/2 hour. She got realty
excited about the scope and wanted me to read everything it said., - b
When ehe eventually started remembering things she'd tell me uhat it -k |
said. The only words she had knoun were "up," "down," "“on," and
"off." She also kneu the numbers. She complained that "@" looked |ike
"8." The slashed @ uas confusing her a bit. .

Since .she Was so interested in the scope, I let her play uith
the memory box. She yas not interested in using it to make the turtile
remember. Sh,g gjus(t/ liked having more words to find out about.

Eventually she went back to drauing but ignored ‘the memory
box. She improved someuhaii on her previous square.

She went home after almost three ‘hours (but hoﬁ brother had

plaued Hith it some of the time.) P
. | B . . \\
5 : Bobbie is B years old. He is Patty's brother. He had watched

his sister at first and started right in. had heen very critical -

of his sister. "Let me go. She’s not drauin anything good. She's
just playing.” I asked him if he would |ike to Wraw a square. He had
previously noticed the memory box and asked ut that. He really-
Hanted to see that first. | showed him how it worked. He tried
filling the screen. He couldn’t real ly understand what was happening
so he got discouraged. "I am not smart enough for those.” | said not ‘
to worry about it, I'd show him again later. He tried draping a : ']
square, but in the middle wanted . to tMy to drau a robot insfead. I ' -
gave him a pen and told him to plan what he wanted it to look |ike.
He gnt engrossed in drauwing, which gave his sister a chance to use
the box again. He wanted to find out how everything worked. When I
told him a computer uas getting the characters and transiating them! v
into something the turtle could understand, he wanted to see the
computer. He went for a-tour upstairs. Afteruards he wanted me to
give him some wire so he could build something electrical. 1 looked a
littlie worried or something, because he quickly added: "1 won't try
to build a puter. Just something little," :

— His main Bqaﬂ)em Has he was so excited and wanted to do
everything at once. e uas worried about not having much time, and
there were so many things he wanted to do. :

NG | J

After ailmost rthree hours, their 'nvot‘her took them home, but’ /7
they both said they uait/c)a to return. ‘ . M
~

»
.

v THINGS TODO = .
1) turn light on and off .
2) turn turtie so he can see the |ight \

q 3) turn turtle to show the light to somecne elss in the room

'
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4) exbl in what each button does, (espeﬂallg the motion anes) 1f he
says, "it movas" for ooth foruard and back or "“it turns" for both

urning keys, try io get the child to. descrlbe the difference betuean
the ‘buttons

5) .move turtie to arbitrary points on the paper (perhaps by placmg
several ‘bouling pins around and havmg the turtla knock them over)
0 .

- 6) get turtie to chase uomaona It would ba naat to hava‘tuo

-13) teach tt?*tle to drau sonethmg.ao that "do it" does it S

chi Idren. -tuo boxas. and tuo turtles and get them to play tag)

7) get turtle to drau when it moves .

Y

8) wmove turtle to clean ,spot on papar (lnvolveo qutmg the pen)

9) drau f igures like squares. truanglea. (discourage ;urclba)
letters, numbers, etc. re .

. - ’ )

18) drau child’s.name (1ifting psn betueen letters)

) 11) co.nngct. the dot.s on some surpri’se -drading you prepare

A )

12) park; the turtie under a chair

13) draw dotted Ilna (in response " to.- this, one 4 1/2 year ' oid child
made the procedure "penup pandoun panup pendoun penup. pendonn penup
18 forward" and - said “18.do it." Tie 'adults watching were about to
protest that that was wrong uhen we all realized that that procedure
(because of the flare pen leaking inta the neusprint paper) produced
a llno of large dots.) .

14) introduce menoru box

'
14) make pretty symmetry by repeating somethmg a lot

15) make a: short square procadure (realizing %1 you naod is foruard

and turn) . . Y

o

. .
ay ‘

' 16) teach everything thag know about box to sibling or frund or any .

available kid (I ike a paumg facu&tg member) -
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