








real estate, and finance. Computers are having a
substantially more drarmatic impact on the world of
work than did the steam engine over a century ago.

The idea that people might be carrying steam
engnes around In their pockets, or wearmg them on
thewr wrists, was preposterous. In contrast, the
chances are that the reader owns a pocket calculator
or a digital wist-watch. Computers can be found
everywhere. Around | 980, it was a rare autormohile
coming off the assembly line that had a computer in
tt. By 1984. 1t was a rare automobile that didn't. The
computer has entered the home. Itis found in
washing machines, stereo sets and television, and
increasingly in regutating heat and lighting. Among the
more recent additions to many households is the
home computer, and now, of course, the appearance
of education games and robot toys,

Computers are also entering the schools at an
amazingly rapid rate. The presence of computers in
school, in the home. in commerce and industry, in
transport and recreation shows how widespread this
technology 1s, and how the younger generation must
learn to live with it. With computers everywhere,
chitdren need to become computerate.

Education 1s undergomng a revolution. The ability
of children to learn in the privacy of their own home
using cormputers and sophisticated computer toys
such as the TURTLE, means that a part of formal
education wiil begin to return to the home. The
present system which reles on the home onty for
doing homeworlk, but looks 1o the school as the basis
of the education system, is likely to disappear over
the next few decades.

Using a TURTLE for mtroduaing the child to the
computer, not only provides the child with an exciting
toy, but turtle graphics 15 the best method devised so
far for intreducing children to the potential of the
computer and computer programming. In addmion,
while worlang with a computer, children iearn
important concepts in areas of mathematics and logic.
Children working with the TURTLE will develop new
intellectual skills including a systematic way of
approaching problems. It took years of research, on
both sides of the Atlantic to develop the system.
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Most of the work in the U5, was done at the
Massachusetts institute of Technology. and inthe UK.
at Edinburgh Unwversity A basic philosophy of the
system, as Seymour Papert, the originator of the idea
of using the LOGO TURTLE has stressed, is that 1t is
important for the chitd to program the computer,
rather than the opposite.

The TURTLE allows the child to explore
concepts by using the child's own body to work out
problems. This use of "body geometry” makes that
branch of mathematics much more real to the child
and represents one of the important principles n
education: You learn by adding to what you already
know rather than starting at some completely
abstract point that you don't understand.
Mathematics becomes a sort of language to describe
how your body, then the TURTLE, moves. it is not
merely a seres of formulae and rules to be learned
by rote.

To develop a complex program with the
TURTLE, you first work out simpler programs. You
never begin with a level of complexity and confusion
which a person cannot handle. You engage in, what
Papert calls "mind-sized bytes” The child, thus,
automatically learns to break up a big problem into
smaller problems, which is the chief method of
analysis. The child has a sense of controlling the
environment. It has fun while doing so.

Equally important is the aftitude to errors.
Mistakes are no longer a source of erbarrassment.
Everybody makes mistakes; grown-ups working with
the TURTLE, also make mistakes. Very quickly a ctuld
approaches mistakes with a view 1o "de-bugging” the
system. It s a way of experimenting with reality when
the TURTLE doesnt do what you thought it ought to
be domg.

An excellent example of this de-bugging routine
15 to build up the command "TO HOUSE You begin
by teaching the TURTLE 'TO SQUARE' which s, of
course, to trn at a right angle four times and draw
four lines of the same length. The next step involves
drawing a triangle, and again, the command ‘'TO
TRIANGLE s based on turning |1 20° three times and
producing three lines of equal length. When the

TURTLE has learned the two commands, ' TO
SQUARE' and TO TRIANGLE! the idea of the
cornmand TO HOUSE is to put a tnangle on top of
the square. This, however, turmns out to be more
complicated than one might think: You might not get
a triangle tight against a square; or it 1s to the side of
the square. or inside the square. It 1s only by having
the procedure worked out clearly in your own mind.
then giving crystal-clear instructions, that the
TWRTLE wil learn how to draw a house. That is what
you have "taught” it, and that 1s the command which
you can then use.

The child s thus encouraged to engage in habits
of clear thinking and precision. The idea 1s to go from
simple commands like LEFT and RIGHT,
FORWARD, etc. to more complex patterns iike
squares and triangles, and then a third level of
commands such as TO HOUSE, which is a mix of
second level complex commands. You could then
build a series of houses and trees and so forth, to
come up with a fourth level command: TO STREET.
The young mind begins to engage in various levels of
analysis and synthesis. t engages mind play — one of
the mast important things anyone can teach a child.

The TURTLE 15 also an excellent introduction to
the whole question of robatics and production
control. A child with imagination will also quickly use
it as a new art form, designing patterns of flowers and
suns. A bright child will create whole micro-worlds of
its own,

Itisonly re tly that a proper
remotely-controlled TURTLE has appeared on the
scene. The VALIANT TURTLE is a high-precision
nstrument, yet it is rugged as well. David Catlin and
hrs colleagues are to be congratulated for what
amounts to a brilliant engineering job. The availability
of the VALIANT TURTLE with cheap home
computers, now opens up the vistas first envisioned
by that brilliant educator Sevmour Pabert
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TOHEX
REPEAT & [FD 5RT 60]
END

TOPATTERN
REPEAT 6 [LT 60 HEX]
END
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To some parents the arrival of computers and
robots heralds the dehumanisation of our society.
Children will sitin front of a screen all day being
programmed by a machine. They will stop learning
the basics of mathematics, reading and writing, and
will become computer conditioned zombies, unable
to think for themselves,

Teachers and parents who have worked with
LOGO and turtles will tell you that in practice the
oppasite 1s true. In learning to control a computer
with LOGO a child iearns to orgamise his thoughts to
express himself creatively. The turtle makes difficult
geometry accessible to young children in an
enjovable way. By "playing turtle” a six vear old will
be learning mathematics that a ten year old would
find difficult f it were taught farmally.

The computer is a taol, hke a paintbrush, video
recorder or camera. These, like the computer, can
be used to stimulate or bore. There are computer
programs, programming languages and video tapes

of dubious quality. Thisisn't the fault of the computer

or the video recorder,

Children accept the computer for what it is and
are keen to get at the keyboard. It's the adults who
suffer from "computer-phebia” and are nervous
about touching the buttons.

A turtle and LOGO are the ideal tools with

which to learn how to control a computer. In the
unrestricted environment of the home children are
free to learn and experiment in their own way and at
themr own pace,

Chidren do their best learning before they get to
schoal.

Professor Hawkins, of the University of
Colorado. who studied chidren learning science said,
"When we narrow the scope of education to what
goes on in schools, we throw out the method of that
early and spectacular progress at our pentl ...

Children are not empty jugs waiting to be filled
up with knowledge. They need the opportunity to
experience and discover things for themselves,

The result of “cramming knowledge mto children” ss
adults who "hate maths”, "can't drave”

When learning 1s fun everyone wants to do it,

John Holt, author of several books on how
children learn, says. "What teachers and learners
need to know 1s what we have known for some time:
first that vivid, vital, pleasurable experiences are the
easiest to remember, and secondly, that memory
works best when unforced, that it1s not a mule that
can be made to walk by beating it

The last few years has seen an avalanche of
computer technology upon our lives. It 15 important
not to make the cormputer into another "baring
difficutt subject” for children to struggle through.
Destroying their inihial enthusiasm s a crime, yet this
has already happened to many youngsters who
believe that computer programming means the
complicated abstract mathematical syntaxes of
BASIC. Little wonder they prefer playing Pac-Mar.
Because of it's imrtations, BASIC programming is for
"mathematically iIncined”. The difficulties of learning
this cumbersome language are accepted as the

and are "no good at languages”
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The shaded areas of the board, shown in figure 2,
represent the scoring zones.

Place the turtle in the inner circle. The object is to
turn the turtle, using LT or RT and a quantity so that
it's head points to a scoring zone. If the game is
played competitively the player using the lowest
nurmber of cammands to succeed Is the winner.
Extensions

A particular scoring zone may be designated
beforehand.

The direction of turn may be designated.
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FIGURE 3

Bulld a tower of small blocks of light material. e.g.
balsa wood or polystyrene.

Point the turtle at the tower and try to knock it
down using the FD command. (figure 3.)
Extensions

Choose an arbitrary starting position for the
turtle so that a combination of FD and TURN
cormmands are required to demolish the tower. the
turtle must reach the tower avoiding the obstacles,
(figure 4.)
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A large amount of floor space 1s needed for this
game, (figure 5), alternatively run the track around
existing furniture

Position the turtle on the START line. Using
FORWARD, LEFT and RIGHT commands steer the
turtle around the track,

Performances can be tmed or measured by the
amount of commands required for a arcut.

Linear or more complicated arcurts may be lad
out as alternatives to the square track, (figures 6 & 7.)

FIGURE 5

FIGURE 6

FIGURE 7




A group of children sit in a arcle on the floor,
{figure 8.) The turtle is inside the aircle. One child has
the computer and asks who wants to send a
message. The child sends the turtle to the
correspondent. A written message 1s placed on the
turtle and the author indicates who it's for. The child
with the computer programs the turtle to deliver the
letter in as straight a line as possible.

Te continue the game the chitdren stand up and
move around one place.
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FIGURE 9

A model town 1s needed for this game, {figure 9.)
The size of the town, and variety of shops can be
varied. The shops could be constructed in art and
craft lessans,

A child is given a shopping Iist and asked to design
a route around the town, visiting the shops and
returning to the start.
Extensions

The journey must be completed within a time
imit, to ensure catching the bus home.

The layout can be made more complex, involving
mare careful contrat of inputs.

There are many possibilities for developing the
above games and activities. The children themselves
are a great source of ideas. With a Iittle imagination

the turtle can support and inspire work across the
curriculum.
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