LEARNING THEORY

Leigh Wiener

« « « The computer will have to learn as much about the student.

Formulas for Learning

Computers in the classroom promise understanding
more precise than psychologists have yet developed.

When Newton discovered gravity, he
discovered something that could be
quantified, tested, applied, reworked
and reapplied by anyone who followed.

But scientists looking into human
behavior have had no such certainty.
They may reach great insights into
human processes, but rarely can they
be sure. Because the insight usu-
ally lacks the precision of physics, it
can be neither measured nor tested for
universality.

Such has generally been the fate of
learning theory. Descriptions of intui-
tive and cognitive learning processes
abound. They may be valid, but at
their present stage of development, they
are virtually useless, not only for such
things as programming a computer to
teach first grade arithmetic, but for
establishing guidelines for teaching at
all. And that is the problem.

A revolution in education called
computer-assisted instruction is surely
coming. Congressmen favor it, cor-
porations are backing it and the U.S.
Office of Education is spending several
million dollars for its development.

But there is a gap between learning
theories and their practical applica-
tion. It must be narrowed if computers
are to be a boon to education—the
greatest thing since printed textbooks
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—and not just overpaid drill masters.
Despite the lack of a solid theoretical
base, the field of computer-assisted
instruction (CAI) appears to be mov-
ing rapidly, with some justification.

Though three-fourths of the pro-
grams so far developed in CAI are
little more than computerized versions
of present classroom practices, they do
offer the student more individualized
material than he now receives in most
classrooms. They offer to relieve
teachers of tedious drilling tasks, and
they promise better education to slum
children.

Perhaps even more important, the
computers may themselves help fill the
theory gap. In the long run, computers
in the classroom should build an un-
precedented research base for learning
about learning, as the data from thou-
sands of students pours in. It is from
this expectation that much of the
enthusiasm for CAI stems. As Dr.
Louis Bright, director of research at
the Office of Education, put it, “CAI is
the most valuable instrument ever
devised for the study and testing of
learning theory.”

But he says a learning theory is
not essential now. Computerized teach-
ing programs can be devised without
it. Through a process of trial and er-
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ror, they will eventually produce deeper
understanding of the learning process,
says Dr. Bright. And with the excep-
tion of one theoretically oriented pro-
ject at Stanford, all the universities
working with CAI—some seven or
eight—are proceeding on that assump-
tion.

Theory or no theory, computer-
assisted education is in the throes of
a classic struggle at the moment—how
to get program development out of the
hands of technicians and into the hands
of educators.

Dr. Francis Keppel, onetime Com-
missioner of Education, solved the
problem for his corporation earlier
this year by firing 60 employes. In so
doing, he rechanneled the energies of
General Learning Corporation, a subsid-
iary of General Electric, from com-
puter technology to education.

It is an aim shared by Congress.
Last year, after several days of testi-
mony on technology in education, the
Joint Economic Committee noted that
engineers, not educators, were writing

most of the programs.

“It appears that the vital function of
programming—preparation of the con-
tent of education—is falling too fre-
quently to the ‘hardware’ manufacturers
when it should be handled by educa-
tional experts.” The report went on to
note “insufficient coordination” between
industrial manufacturers who are creat-
ing and selling the programs and the
educators.

Much programming of teaching de-
vices was described as poor, the Com-
mittee observed. One witness labeled the
result “a shallow penetration by the
technologists into education.” On the
other hand, educators themselves “show
little extensive long-range planning,”
said the Committee.

The report also called for more re-
search “not only in the application of
technological devices, but on the learn-
ing process itself.”

Such research is underway at
Stanford University. There at the In-
stitute for Mathematical Studies in the
Social Sciences, Dr. Patrick Suppes
and his colleagues are combining
theory, intuition, computers and chil-
dren in a $2 million project to break
ground on a mathematical understand-
ing of human learning.

It is a step by step process. The Stan-
ford group has begun with a simple,
conditioning theory—that humans learn
basic concepts and facts in an all-or-
none fashion. That is, the learner di-
rectly associates a right answer with a
specific question. But before that asso-
ciation takes place, there is no evidence
of learning whatsoever. Very simply,
“either you’ve got it, or you don’t,” and
if you don’t, your odds of hitting the
right answer are at chance level.
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An alternative theory, which the
Stanford group has considered, repre-
sents the exact opposite. Here learning
supposedly increases in a smooth up-
ward line, by increments. Each time a
problem appears, the learner has a bet-
ter chance of answering it correctly,
even though he has not yet done so.

But both concepts, however, still sug-
gest some kind of unexplained process—
intuition for want of a better term. And
intuition, in Dr. Suppes’ opinion, is" a
suspicious word. “It should be a signal
to the behavioral psychologist,” he says,
“that unexplained and ill-understood
learning behavior is about to be men-
tioned, and unfortunately, often de-
scribed as if it were understood.”
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Dr. Suppes seeks new theory.

In his experiments on the way stu-
dents learn elementary concepts in
mathematics or foreign languages, Dr.
Suppes has, in fact, not found a smooth
upward curve. But he has found all-or-
none learning, in addition to a kind of
half-breed—slight incremental increase
and then a sudden learning leap.

Psychologists occupied with describ-
ing the total range of human intellect
view the all-or-none theory with some
disdain.

“It’s a simplistic kind of notion,”
says Dr. Jerome Bruner, learning the-
orist at Harvard University. “I can’t
believe the nervous system has evolved
through the ages to this.”

Such criticism misses the point, an-
swers Dr. Suppes. “I don’t want to
claim I have an overriding theory,” he
says. It is a “first approximation only,”
but one that can be used and hopefully
shaped into more sophisticated levels
of understanding.

Actually, whether or not all-or-none
adequately describes complex learning

processes is irrelevant to the Stanford
work. The concept is a tool, a frame-
work for organizing lessons in a com-
puter and a means of computing the
probabilities that a student has learned
something. After that comes the ardu-
ous task of revising programs on the
basis of returned data.

Dr. Suppes, who is both director of
the Institute and chairman of the de-
partment of philosophy, has developed
drill and practice programs in mathe-
matics and foreign languages since he
began working with Palo Alto children
and computerized instruction four years
ago.

The programs are not meant to teach,
only to drill; consequently they require
no particular theoretical basis.

Now, however, Dr. Suppes is work-
ing toward a more elegant program in
mathematics. “If it works, it will be a
very pretty thing indeed,” he says.
Rather than lumping problems into
blocks of difficulty and then giving a
student one or another block according
to his ability—as CAI programs now do
—the new computer program ranks
each and every problem. A student
would receive a sequence of problems
unlike the sequence of any other stu-
dent. As he gets better, the problems
get harder, but since they do not fol-
low an obvious pattern, the student
cannot find tricky shortcuts to the
answers.

Given, say, 2,000 problems and a
hundred students, such a program rep-
resents highly complex computer strat-
egy and a startling degree of adapt-
ability to individual differences.

The total effect is to turn learning
theory on its head and make computers
learn about students, says Dr. Suppes.

In addition, he wants the machine to
adapt to the speed of the response, as
well as its correctness. There is evi-
dence, he points out, that speed is a
more sensitive index to learning than
correctness—at least for the skill sub-
jects.

While Dr. Suppes has concentrated
on mathematics and logic, his colleague,
Dr. Richard Atkinson, has attacked the
problem of teaching children to read.

Still experimental, the project should
give some basis for evaluating different
reading theories, says Dr. Atkinson. But
first, he must find ways of mathemati-
cally describing and spanning the diver-
sity of concepts and skills that children
bring to elementary reading.

Eventually, Dr. Atk'nson hopes to
reach a “rich and highly structured
theory of learning.”

That is, in fact, the promise com-
puters hold out to psychology—that for
the first time a workable, measurable
principle of learning will be found—
one as mathematically rigorous and ele-
gant as the law of gravity.
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Everything At Your Finger Tips

You get things done Better, Faster
with this NEW scientific approach to
efficient work systemization.

All your records and materials are
organized before you.Permits you to
work in one position -- you eliminate
stretching and unnecessary steps.

Metiod Wihows Obligation

\GRAPHIC SYSTEMS, Box 338, Yanceyville, N.C. /
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Kennedy Looks

at Lincoln” Penny

NEW, DIFFERENT, AND
PERFECTLY LEGAL. Thou-
sands of these unusual me-
mento coins have been sold §

for only 5¢. (Just one to a
customer, please.) You'll also
receive our big FREE Catalog
illustrating coins and supplies, i
PLUS selections of coins on approval return-
able without obligation. Send name, address,
and 5¢ to Littleton Coin Co., Dept. LK-13,
Littleton, N.H. 03561.

Take
Better

Pictures!

A noted publisher in Chicago reports a
simple new technique in photography de-
signed especially for the amateur photog-
rapher to let you enjoy taking better
pictures.

Whether you take a camera along on
your vacation, take snapshots of your
children, enter amateur photo contests,
enjoy photography as a hobby, these tech-
niques will enable you to use your cam-
era more effectively to produce better
and more satisfying pictures!

To acquaint the readers of this publi-
cation with the easy-to-follow rules for
using their cameras—developing their
own pictures—mastering photo techniques
—improving home movies—in short, mas-
tering all phases of amateur photography,
the publishers have printed full details of
their interesting self-training method in a
16-page booklet, “Wonderful World of
Amateur Photography,” which will be
mailed free to anyone who requests it. No
obligation. Send your name, address, and
zip code to: Photographic Studies, 835
Diversey Pkwy., Dept. 540-014, Chicago,
Ill. 60614. A postcard will do.—(Adv.)
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