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To really learn from 
computers, says Sey 
mour Papert, children 
must become program 
mers.

ClNDY TURSMAN

E ven small children can learn to 
program computers, according to 
Seymour Papert, the inventor of 

the computer language LOGO.
As a mathematician and educator 

who worked with the Swiss develop 
mental psychologist Jean Piagct, Papcrt 
emphasizes that students must learn to 
control and order the learning process 
by teaching computers what to do. "In 
many schools today, the phrase 'com 
puter-aided instruction' means making 
the computer teach the child," Papcrt 
claims. "In my vision, the child pro 
grams the computer and, in doing so, 
both acquires a sense of mastery over a 
piece of the most modern and powerful 
technology and establishes an intimate 
contact with some of the deepest ideas 
from science, mathematics, and the art 
of intellectual model building."

Since programming, according to Pa 
pcrt, means solving problems or "de 
bugging" programs, learners have to 
"think about thinking" and break down 
problems into discrete steps. "In invent 
ing a video game, for example, children 
do a lot of geometric and arithmetic 
thinking about the speeds at which ob 
jects move on the screen," Papcrt says. 
"When children teach the computer 
what to do, they must think through 
what they want it to do and thereby 
develop a deeper understanding of the 
material."

Like Piagct, Papert feels children 
learn a great deal without being taught, 
by drawing on elements and experiences 
in their environment: "For example, 
when programming a turtle—a cyber 
netic animal that moves around on the 
computer screen—the child uses his or 
her knowledge of body geometry to draw 
a shape. All children know how to move 
around in space and then can use this 
knowledge in a very personal way. Simi 
larly, by drawing on the ability to com-
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municate, children can tell the comput 
er what to do."

Learning From Prior Knowledge
Papert's work with children at MIT and 
at a LOGO nursery school in Dallas 
demonstrates how children can use their 
knowledge of the noncomputer culture, 
adapt it to a computer setting, and learn 
something new, such as formal geome 
try, computer programming, or gram 
mar. Papert and his colleagues have 
found that children as young as three 
can learn to program the computer and 
master the keyboard by imitating one 
another and drawing on body move 
ment cues.

Papert describes the experiences of a 
first-grader who wanted to program the 
computer to make objects move on the 
screen. The child had to specify head 
ings in degrees; for instance, 90 degrees 
meant east and 180 degrees meant 
south. Although the child didn't know 
what degrees were, "he watched an 
older child doing a similar problem and 
eventually figured out that numbers arc- 
codes for directions; all he had to do was 
crack the code. The secret code is some 
thing very familiar to a six-year-old. The 
idea that angular measure is like a code 
is a discovery about the nature of knowl 
edge."

Not only is Papert's approach to com 
puter use and learning linked to person 
al and emotional experiences, it also 
allows for trial and error in a nonpuni- 
tivc way. "In many domains involving a 
lot of structure," Papert says, "most 
people don't have an opportunity to 
precisely plan a project, split the task 
into its components, reach a first solu 
tion, find out what's wrong with it, and 
then take another shot at it. Usually, if 
you have a big project like designing a 
house, you do it once and it's over. But 
with a Computer you can undertake very 
complex projects where nothing is at 
stake. If you don't like the results, you 
can try again."

In his recent book, M indstorms, Pa- 
pert criticizes the formal, "teacher-driv 
en" math curriculum and the uncrc- 
ativc, restrictive uses of computers for 
pre-packaged drill and practice exercises 
that actually prevent certain students 
from learning. It isn't that certain chil 
dren lack aptitude for math and science, 
he claims, but the way these subjects are 
taught may clash with a child s person 
ality type and problem-solving style. Kor

EDUCATIONAL LKAUKRSHIP



•. " '•

• i »• I , • [ ' * * I'j,, ii , ».•tnc ciassiiymg persona nr\. aitciinon 
to detail, precision, charts, line graphs, 
and other static ways of capturing 
knowledge may be compatible with per 
sonality. But for those who learn 
through action and movement, dvnam- 
ic, fluid, and holistic ways of capturing 
knowledge are needed.

Papert s computer language enables 
the user to work in either static or
rK-ti if.iir. .-.iswL.i U ilr,! ,, ,./ ,11 , ,, w^l »*,..avnamic modes, it also actommociarcs 
those who learn through different styles 
or problem solving, ranging trom hard 
to "soft." "Hard masters" can break a 
problem into small parts and use a step- 
by-step problem-solving method to ar 
rive at solutions, while soft masters 
can work from a general notion and 
arrive at solutions by experimenting 
with different techniques. Kither way, 
students learn how to manipulate varia 
bles and solve problems, i a pert says'

Papcrt's LOGO language and'pro 
gramming approach also accommodate 
non mathematical adult beginners 

who arc not framed in KORTRAN or 
other complicated computer languages. 
Papert and his colleagues at MI 1 devel 
oped LOGO in order to create a "hu 
manistic mathematics computer pro-
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collection

that would 
cvervonc, not just 
training.

Recognizing that "an\ 
you can assimilate it to ; 
ot models, and it vou can t, anvtlung 
can be painfully difficult." I'aperfs ap- 
proach enables learners to explore and 
personali/c "powerful ideas" like veloci 
ty, force, and acceleration by 
models and microworlds based on

differential calculus, and New- 
toman physics. 1 hcsc models arc easy 
' to think with and bridge gaps in for 
mal mathematics training.

His philosophy regarding computer 
access also stems trom a concern for
liirDrr Usnrs affivtino •\ni/i riri :Jti

', education, and use of tech 11tivity, edu 
"there political issues, such as 

s in terms of its 
ve power in relation to other 

countries," Papert says. "Japan is push 
ing further 'than the United States) in 
really seeing learning on a social level 
and helping both children and adults 
learn new skills and how to adapt to new- 
jobs as technological change makes old
SttltLw,!'. ,^Kl,J,<t,. " l.YllH" •! twill ll l-Wllioutlooks oosoitK. i.uucatioiuu poli 
cies, access, and how people decide to
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use technology reflect what a particular 
society values. "I think the fact that our 
car industry in Detroit is in such trouble 
is not independent of our educational 
policies."

Studying computer cultures, learn 
ing, and how technology is used is also 
the object of an experiment Papcrt is 
conducting in Senegal, Africa.

"We will not he asking, 'What kind of 
personal computer is effective in Africa?' 
or imposing our science, math, and 
culture on the Senegalese," Papert says. 
"Rather, through work groups, the Sen 
egalese can invent their own machines 
and use the computer in ways that suit 
their needs and culture." Papcrt's work 
is funded by the World Center for Infor 
matics and Human Resources in Paris.

Yet, Papcrt does not claim to have 
found "the answer" .to America's pro 

ductivity or technological problems, nor 
that his LOGO environments will re 
place traditional classrooms: "They are 
too primitive, too limited by the tech 
nology of the 1970s. The role I hope 
they will fill is that of a model."

As well they might. Three New York 
City school districts are using Papert's 
basic design in experiments with in 
structional applications and computer 
environments. The project will inte 
grate computers into the entire curricu 
lum, beginning with several classes of 
kindergarten and primary level students 
this fall.

Like Piagct, Papert believes learning 
is largely a matter of manipulating, 
controlling, and applying cultural and 
environmental elements to new situa 
tions and problems. If computers are 
part of that culture, and if computers are

accessible to everyone, they can be used 
to solve complex problems and accom 
plish tremendous learning gains. 
Whether or not a society decides to do 
this, however, may depend on the value 
society places on education and tech 
nology in solving industrial, societal, 
and social problems.

"It is cost effective to give every child 
a computer." Papcrt says. "But some 
educators say they can only afford one- 
computer for an entire school." Letting 
everyone use the computer is ineffective 
and will limit results, Papcrt says. "In 
stead, give this one computer to a spe 
cial education class with the smallest 
number of children. The results will be 
so powerful that policymakers will 
change their minds." EL

Superintendent of Schools
Richmond County, Georgia

The Board of Education is accepting applications from qualified persons for the posi 
tion of Superintendent of Schools Richmond County consists of 52 schools, plus 
a post-secondary technical-vocational school There are 30.711 students in grades 
K-12 and 2.500 students in the technical-vocational school

Employment Term: Appointed by 16-member elected school board to serve 
a four-year term beginning January 1983 and terminating December 31. 1986

Qualifications:
1 Minimum of five years m the field of educational administration
2 A five-year Professional Administrator's Certificate
3 A six-year Professional Administrator's Certificate or be presently engaged m an 

approved program leading to a six-year Professional Administrator's Certificate
4 Must reside in Richmond County Georgia, during (enure

Duties and Responsibilities:
The Superintendent shall be the executive officer ol the Board and act as its Secre 
tary, attend all its meetings, prepare the annual budget, conduct examinations for 
candidates for teaching positions, nominate all employees for appointment by the 
Board, assign pupils to their proper schools and grades, and sub|ect lo his/her 
responsibility to the Board, supervise, direct and control the operation of schools 
departments, offices and employees

Salary* $46.000. but may be higher depending on degrees and experience

Deadline: November 15.1932
Interested: A ll communications and applications should be addressed lo 
Leonard O Fletcher, Jr. Board Attorney. P O Box 1661, Augusta, Georgia 30903 
Telephone (404) 724-0721
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