






"If BASIC were wiped out, 
it would not be reinvented. '' 

suhconscious. There are many fears coming to light in 
terms of our relationship to computers. These are fears 
about whether we are self-determining, free creatures, or 
whether we are machine s. The computer forces us to face 
some very basic elements of human nature. Any confronta
tion with the depths of what one is has to be frightening . 

CONNECTION, Why are the turtles valuable as learning 
tools? 
PAPERT: Graphics is one of the easiest ways into the world 
of programming. If you are a beginner , your first program 
should prohably be one that draws something on th e video 
screen. If you're an advanced programmer and want to 
learn a new sry\e of programming, getting the compurer ro 
draw something for you is a good way to start. Graphics 
programs let you see immediately what your program is 
doing. 

CONNECTION : How is turtle geometry different from other 
types of geometry? 
PAPERT : It's process-oriented or dynamic geom
etry. In Cartesian geometry, one thinks of a circle as the set 
of poinrs that makes a cerrain equation come rrue. That 
equation defines the points. In turtle geometry, you define a 
circle by thinking about how the turtle mm•es on the circle. 
The turtle is based on knowledge that mosr people have: 
how to physically move around in the world. The main 
thing is the process of making the circle rather than the 
properties of the finished circle. 

CON:'.'ECTION: What purpose do dynaturtles serve? 
PAPERT: [)ynaturtlcs arc turtles whose laws of motion are 
like those of physics. Using these mobile turtles gives the 
user a chance to learn physics by actua lly playing with 
fundamental concepts. A child might use dynaturtles be
cause he likes to create pleasing patterns on the screen. In 
order to create those pleasing patterns, however, he must 
apply the same laws that govern the paths of planets cir
cling the sun. You might call it participatory phrsics. 

CONNECTION : How can the animation capabilities of Atari 
Logo be used? 
PAPERT: The animation in Atari Logo concretizes the idea 
of motion for learners . Motio n is tradirionally one of the 
hardest concepts to learn in science. Paradoxically, knowl
edge of how to move around in the world is learned very 
early, but the study of motion in science is delayed until 
advanced levels of schooling. With Logo, very young 
children learn to work with concepts of motion, which 
places it in its rightful fund amen ta\ place in early 
education . 

CON~'ECTION : What is list processing, and why does it make 
logo so special? 
PAPERT, In Logo, a program is a list of instructions, or a list 

of lists. Each instruction is a list of Logo words. If you're 
creating a program to draw a square, for example, you type 
FORWARD 100, RIGHT 90 four times . FORWARD 100 is 
a list of two words in a special order. The relationship 
between the program and its instructions is the same as that 
hetween each instruction and the words that make 
it up. 

When "new math" came out in the 1960s, many people 
learned for the first time the concept of sec. A list is like a 
set, with one adi..lition-it involves process-oriented set 
theory. The set of ol:-jects in a list is organi:ed in a definite 
way so that you come to each ol,ject in a special order. 

CONNECTION: What is recursion? Why is it important to 
Logo? 
PAPERT: Recursion is a process that refers to itself. Since it 
refers to itself, it can refer to itself referring to itself. 

1'11 make an analogy. One of the most important things 
about thinking is that \ 'OU can think about thinking. You 
can even think about thinking about thinking. Similarly, 
Logo has programs that act on programs, and programs that 
act on programs that act on programs. 

CO]'."NECTION: Why is recursion powerful? 
PAPERT: Because it is infinite. When rhe way a higher level 
acts upon a lower level is also the way a \'et higher level acts 
on the first level, then there arc no limits how far you can 
expand a program. 

In the history of philosophy, the problem of self. 
reference has always come up. Consider the Greek inven
tion of the paradox of the liar from Crete. For argument's 
sake, say that Cretans always lie. But if a Cretan says "l'm 
lying," wouldn't he be telling the truth? It's always puzzling 
when someone or something refers to itself. 

Recursion offers a solution to the puzzle. It gives you a 
way of thinking about things referring to themselve s. 

CONl'-'ECTtON: You said that computers will help bridge the 
gap between technical-scientific and humanistic cultures , 
by putting Mpowerful ideas in computationa l form, ideas as 
important to the poet as to the engineer. ff Will the bridge 
be built by those on the technical-scientific side? 
PAPERT: Undoubtedly that is where the initiative is going to 
come from, but that's not where it ho.s to come from. One 
of my most important tasks is opening doors for people 
other rhan those who are taking the lead now. I want to see 
more people get involved with computers and help shape 
the culture of the future. The power of computers is pres
ently in the hands of a small minority- largely white, 
male, and Californian. A tiny subculture is shaping the 
computer culture for us all. It's scary in terms of developing 
social inequalities. 

Carlos Vidal Greth is a Senior Writer in The Arari Products 
Company. 
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IN DEFENSE OF 
BASIC 

hy Carlos Vidal Gr eth 

S EYMOUR PAr£Rrs ENTHUSIASM for his language, 
Logo, is shared hy many _ progrnmmcrs and edu
cators. There is, howe\·er, some controversy 

about specific aspects of Logo anJ Papert's strongly 
held beliefs about BASIC. The contra)ting views of 
Arthur Luehrmann, another major influence in edu
cational compuring, are presented below. 

Luehrmann is co-founder of Bekeley-hased Com
puter Literacy, a thret.>-person partnership designing 
anJ writing curriculum materials for beginning com
puter users. Formerly a director of the Computer Edu
cation Project at the Lawrence Hall of Science in 
Berkeley, L11ehrmann is co-author of the rook, Com
puter Lireracy: A Hands-On Appmach. 

Luehrmann shared rhe following observarions with 
the ATARI CONNECTION in an interview at his 
home in the hills overlooking Berkeley. 

"Covered with \Varts, But It's There" 
Whether you like it or not, millions of home com

puters speak BASIC. Only a tiny percentage speak 
other langu.iges. BASIC is covered with warts, but 
it's there. Current ,·crsions of BASIC ()n microcom
puters are overly complex, tasteles..~. and full of in
con)istencics. There's n() easy way to define a 
procedure and use local variables anJ pass parame 
ters. BASIC doesn't ha\'e tight conrrol structures; 
you ha\'e to huild them out o( pieces. It doesn't have 
a loop structure or a multi-statement branch 
structure. 

Despite the language's drawbacks, howe\'er, one 
can learn to reaJ, \\Tite, anJ do structured anJ top
down programming with garden-variety BASIC. 

If the educator teaches a language besides BASIC, 
will rhc kiJ gee any practice on it outside of scho..1I? 
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Not likely. If schools teach languages chat kid; only 
have access to in schools, kids won't learn much. 

If BASIC isn't taught well in schools, che children 
learn street BASIC. Street BASIC is an un
structured, hacker approach where programs are built 
like hou~es of cards. You keep adding statement~ to a 
wobhly structure-a progrnm-until it collapses into 
a he.ip. 

Logo-the Pluses and Minuses 
Current versions of Loi:o for schools are pretry 

i;ood, considering th.it they're shoehorned into a 
pretty tight box [a microcomputer]. Logo's primary 
advantage is that it teaches how ro break a prohlem 
down into manageable pieces and how to deal with 
rhc whole problem in an al:-srracc w.iy. This is called 
the "tup-Jown" method in computer science. The 
tnp-Jown method doesn't come naturally; it nceJ~ tu 
be taught. There's nothing magical about any l.in
guage in that regard. It takes a teacher co Jo the job. 

It's harJ to teach' structured programming in lngo 
because there's no comlitiunal loop for rcpetitiw 
functions, anJ branch constrnction is limited. A lan
guage designer should provide a simple mcthoJ of 
tellini: the compurer ro do somerhing repe.itedly until 
some condition becomes true. That can he Jone in 
Lngo, but only b}· a recursive procedure. It's easier to 
teach beginners rcpetiti\'e procedures than it is to 
teach chem recursion. 

Branches arc a problem as well. The Jata that you 
type until you press RETURN is the logical line in 
Logo. That's constraining when the branch structure 
you neeJ to do something is rather lengthr. It forces 
programmers ro make rwo choice blocks into separate 
procedures .ind give each one a name. 

That dccisilln was made in part to protecr users 
from errors that can propagate from multi-line state
ments . If you close off each line by pressing 
RETURN, when you do error testing you've got a 
known world where mistakes can be flagged. The 
unfortunate effect is to make lengthy if/then con
~tructions difficult. 

The Transcendent Issues 
We shouldn't ger bogged down in details of lan

i:uages when there are transcendent i5sue;; like 
learning how to solve a problem with the top -down 
approach and how ro use contro l structures. These 
are fundamental i~sues, and it doesn't matter a Jamn 
what language you teach chem in. 

If you know any programming language, .inJ have 
heen correctl~· taught about procedures, control 
strnctures, dara and ,·ariables, and lists, learning a 
new language should he a piece of cake. ■ 
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With colorful graphics, 
lively melodies and cap
tivating computer anima
tion, fuggles' House· 
teaches upper and lower, 
inside and outside.. Under
standing these concepts 
helps your child learn to 

recognize shapes and let
ters - to begin reading. 

Games with windows, 
toy shelves and a clown's 
house he lp children 
understand basic writing 
and counting concepts. 
And naturally, Juggles' 
House comfortably es
tablishes computer 
awareness . 

Give your child Juggles' 
House for its early learn
ing fundamentals. Or, give 
your child Juggles' Hous e 
for the fun of it. 
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