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LOGO and the Teaching
of Problem Solving:
A Call for
a Moratorium

Toby J. Tetenbaum and Thomas A. Mulkeen

Technology and the Schools

Less than one decade after the first microcomputer
appeared on the market, at least 350,000 micro-
computers have found their way into the schools.
For a system notoriously reluctant to change and
to innovate, schools are rushing headlong into the
computer age. One explanation is the extraordi-
nary pressure being exerted by parents. Barraged
by media hype, parents havetome to believe that
their children’s future school and career success are
largely dependent on their keeping up with tech-
nology. Thus, they are insistent that the schools
provide their children with marketable computer
skills. However, data from a variety of sources
suggest that parental concern is unfounded. While
the world has entered the information age, only
seven percent of all new jobs between 1980 and
1990 is expected to be in genuinely high technolo-
gy occupations.! Although it has been estimated
that 75 percent of all jobs will involve computers
in some way, in most cases, it will be merely for
data entry, data processing, and the like.? In fact,
the lowest skilled jobs are expected to outstrip
growth in high technology jobs and, in addition,
the high technology products are expected to
reduce rather than upgrade job skill requirements.3
Furthermore, the demand for computer program-
mers will only be in the tens of thousands, raising a
quesTion as to the priority status accorded to

CW
chil : hus, in the face of Tuiure market

needs, parental pressure and the schools’ capitula-
tion are equally irrational.

A sccond explanation for the massive influx of

microcomputers into the schools is the expéctation
that they will Tacilitate_Tearning and problem
solving.“MGST educators are aware that society has

Toby §. Tetenbaum and Thomas A. Mulkeen are Associate
Professors, Graduate School of Education, Fordham Uni-
versity, New York, New York.

EDUCATIONAL TECHNOLOGY/November, 1984




[image: image2.png]moved into an information age, with scientific and
technological information now doubling every 5.5
years and predicted to soon double every 20
months.5 Most are cognizant of the fact that the
current emphasis in schools on the acquisition of
knowledge will be ineffective for handling the
proliferation of information and for accommodat-
ing the degree and speed of expected change. Most
understand that students will need to be independ-
ent learners and problem solvers;and that, for this
to occur teachors wnll need to be. facmtators of the
Unfortunately,” most educators “also- a’knowledge
the fact that, while teachers have long aspired to
develop higher order cognitive processes in their
students, to date they have been fargely unsuccess-
ful.® Nor have they been able to shift the
responsibility for learning over to their students
and to relinquish their own central role in the
classroom. One reason, then, for the rapid and
prolific infiltration of microcomputers into cfass-
rooms is the widespread belief among educators
that these machines of the future will somehow
succeed where teachers have failed. To date,
however, there is little evidence to support this
supposition.

LOGO: A Programming Language and
Cognitive Amplifier

The perceived need to respond to parental
pressure for computer education and to identify a
vehicle for teaching problem solving has led educa-
tors to “‘discover” the computer language LOGO.
First developed more than seventeen years ago at
M.LT., LOGO has grown in use at an astronomical
rate. During the year 1982 alone, the use of LOGO
in schools jumped from less than a dozen sites to
hundreds, and it was expected to involve thousands
of classrooms with tens of thousands of students
within the following year.” As a language, L.OGO is
structurally superior to BASIC and has the seeming
additional benefit of being comprehensible to
children as young as three or four years of age.?
But LOGO’s appeal lies not as much in its

programmm,g&a,gabmttes as in the claim that it is a._

language for learning | g how {0 EHIRk. Its proponents
believe that along with introducing the concepts_
for programmmg,\LOGO promotes {metacognitive

Kg_lglls like plannmg and problem s.olvmg9 Papert

e e e b

contribute to_mental processes not onTy_mstru- )

menta\ly but in_more essenual concegtual ways,

er. TV The excitement LOGO has generated, then,
comes not so much from a perceived Value of
learning to program per se, but from a belief that

far removed from physical contact with a comput-
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through learning to program in LOGO, children’s
cognitive capacities will be greatly expanded and
they will develop higher’level cognitive skills whnch
will general's'z?c;r' transfer to other content areas.
Those who view LOGO as a cognmve amplifier
(Pea calls it the “Wheaties of the “mind”¥1) adhere &

to a pre-scientific position that holds that thc e mind &

can be improved through discipline. Earlier genera-
tions undertook the study of Latin for much the
same reason: the assumption in both cases being
that students can be helped to acquire generalsf,
problem-sotvifiy  skills. Unfortunately, evidence
fromw suggested that the study of Latin
did not—further this goal,!? and subsequent re-_
search has failed to find appreciable transfer from
training on one task to success on another.*>in~
general, theory and research in the field of cogni-
tive science suggest that there is not a single
homogeneous set of skills that can be identified as
the important skills of problem solving. Rather,

different kinds of problems—appear to require
different kinds of skills.‘Q/Rel;ESand his associates _

at the University of Californiazdt Berkeley attempt-
ed to teach a general probfem-solving approach to
see~whether students with general problem-solving
skills could tearn specific_tasks faster than those
students who had not had the general problem-
solving teaching. None of their experiments have
been sufficiently conclusive to show generalized
transferablllty 'S Thus, the current position of
mast “¢ognitive scientists is that learned problem-
solving skills are, in general, lqlosyncr tic to the
taSk16 /Agvnox ?

In spite of the evidenc from the cognitive
sciences, educators continue to expect at least
partial |somorp_hism n between the computer and the
child’s ability to think— based in part, on the logic
which views the characteristics of the computer
environment and those of the child’s cognitive
structure as directly related.!” They create a
one-to-one correspondence between computer and
problem-solving processes by noting similarities in
requirements. For instance, both involve specific
directions, goal- -Griented behavnor subgo\l”d,gom-

posntlon and meangcndjnalySis wherein discrep-
aficies between what Is obtalned and what Is

intended are eliminated. Unfortunately, there are
also dissimilarities in the two processes which
detract from successful transfer. For example, as
Reitman notes, computer programs typically have
perfect access to previous information, while hu-
mahs tend to lose information. over time.'® Fur-

LWy Lol L T

~ ther, computer programs are rigidly sequenced and,

once begun, continue to execute a routine to its
conclusion. In contrast, human problem solvers are
easily distracted by external stimuli and by ideas
unrelated to the problem at hand. There is an
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[image: image3.png]assumption underlying the expectation of an iso-
morphlsm between LOGO and general problem-

solving aB‘T“ry—t’nat the Similarities outwelgh the

dlss\l’fanqg_s\g_qd/are sufficiefit t6 assure transfer-
ability; and assumption that is first being tested,
ahd-for"which there is little hlstorlcal theoretical or
empirical support. AR
AN
LOGO and Problem Solving: Empirical Evidence
While acknowledging doubt as to the existence
of general problem-solving skills, and in the face of
mixed results in the empirical studies regarding the
transfer of knowledge and skills to new tasks, most
cognitive scientists continue to pursue the ideal.
Newell, for one, acknowledges as ‘“‘quixotic’ his
behavior in continuing to design and implement
courses that teach people how to problem-solve
when the weight of evidence suggests problem
solving cannot be divorced from specific subject
matter content and when the general methods that
cons__t_ltl_Jte the domain of general problem solving
1re weak.19 ¢ Slmllarly, Greeno continues to at-
'tempt to identify a broad classification of prob-
lems in which the solutions require similar kinds of
problem-solving processes, while at the same time
concluding that the situation is too complicated to
deduce a single homogeneous set of skills that can
be identified as the important skilis of problem
solving.2? It seems apparent that the possibility of
defining a general problem-solving model is irresist-

ible to the best cognitive scientists despite on- gomg y

disconfirming evidence.

It is clear, however, that while these individuals
appreciate the ideal of a general problem-solving
model, they are realistic about existing limitations.
Unfortunately, most educators see only the desir-
ability of a skill broadly referred to as “problem
solving” and are not sufficiently informed regard-
ing the present state of the art to understand the

=limitations. Thus, the promises implied by the
broponents of LOGO have produced unrealistic
expectations regarding the ability of computer
programming—even in a perfect environment—to
produce a generalized problem-solving ability.

Few schools awaited ﬁm@ _evidence before
mtroducung LOGO and, in truth, there was little to
be found! One of the most ammu%earl LOGO

LO_CSFGroup and Texas Instruments. With com-
puters throughout the school, the goal of the
project was to establish a setting in which students’
access to computers would not be a limiting factor
and to determine what students could learn_in such
circumstances. rcomprembfy, and unfortunate-
ly, virtually no research or evaluation was pro-

duced. In another early and large LOGO project

18

undertaken between the Brookline, Massachusetts
public schools and the M.I.T. LOGO Group, the
problem-solving tests had inconclusive results. Watt
has observed that ‘‘the problem of developing
objective tests in such areas as problem solving or
procedural thinking is still an open question for
educational researchers.?!

It was not until 1983 that strong empirical
evidence was produced. Bank Street College’s
Center for Children and Technology, having fo-
cused their research efforts on students’ learning of
problem-solving techniques and on their social
interaction as they work on LOGO, began to
publish their findings. Their results “raise serious
doubts about the claims made for the cognitive
benefits of learning to program, particularly in
LOGO.”%2 In one study, children were asked to
read an existing program written in LOGO and to
tell what would happen as each coded line was
executed.?? It became ne apparent that the children.
didn't understand sequent,d]my conditional state-

MENTS™OF recursion, even ;haugh they used them )

SR Jh i

Further, Tew T:hlldren |_pre-planned prnor to pro-

gramming, prc?errlng_g\t_al_and -error expToratlon
on the machine, and most preferred to rewrite a
program from scratch rather than to ““debug” the
existing program. In another study, two groups of
LOGO users, a ) and 1] L]_Z_._m@"‘f’o “display
better plannm;> skullth;m g_matched_g\oup who
had "nol Iéarned to_program in LOGO.2* Thus,
Glick conciudes that “the cognitive gains expect-
able from programming’s organizational opportuni-
ties and demands do not show up or carry over to
planning abilities, nor, to go even further, are the
organizational possibilities within programming
themselves exploited.”?3

A Moratorium on LOGO

While the Bank Street researchers acknowledge
that it would be premature to discard programming
or LOGO, their findings suggest the need for a
moratorium on the implementation of program-

ming as' @ gencralnzed problem-solving model until ‘

further research can be conducted. This is a sound
recommendation given the research findings. to
date and the rapid infiltration of LOGO into the
schools.

Perhaps LOGO will prove to be an_cffective
cogmtnve gl_mm_»kunder a¢g|_vﬁn\set of circum-
stances “that have yet to be determined The
moratorium ‘would allow teams of educators made
up of administrators, teachers, educational psy-
chologists, and researchers/evaluators 1o identify
those circumstances and” to test out their hypoth-
eses~with” small ‘groups of Children. For example,
Simon has noted two conditions that enhance the
transfer of knowledge and skillsT (1) tran>fer
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[image: image4.png]requires that some of the processes or knowledge
used .in_Task 2 be identical with those learned
while acquiring Task 1; and, (2) transfer requires
that the learner be made explicitly aware of the
skills_involved in_the task, apart from the specific
content of the task.?® In addifion, he suggests that
once the skills have been identified, extracted, and
made explicit, they need to be practiced continual-
ly. He writes: “Since we know that skills will be
transferred only when the principles an which threy

rest are made explicit, these procedures need to be

made¢ evident forstiidents, and then they need to
be practiced and practiced again.”?”? Thus, with

regard to the problem at hand, the similarities in

~ processes __between —LOGO—and-—problem-selving

noted earlier would need to be highlighted, made

explicif, andpracticed in and of themselves. Pea, in
~“act, has already suggested that instruction in
thinking skills in conjuncfion with LOGO might be
beneficial.?8 However, one has to wonder whether
teaching problem solving through teaching pro-
gramming is the most efficient way to go about it.
~"Since it does not appear at this time that LOGO
can serve as a model for developing general
problem-solving ability, the_primary reason to

continue to teach it would be “for the express”

—

purpése of teaching chi imming-tan:
guage. Here, too, time is needed for reflection and
evaluation, since there is serious debate in the
educational community regarding the role of pro-
gramming in technological literacy and since pro-
gramming itself is undergoing significant change. It
is conceivable that future programming will take
the form ~of highly specialized;=demain-specific
languages rather than the general-purpose languages

_prevalent today.??

/i- Before tens of thousands more children are
taught LOGO, it seems advisable to give serious
consideration to its purpose. - O
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