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and educational philosophy. One of the beliefs most commonly shared
by scientists is that application of rational thought will lead to human
progress. This theme has been a leitmotif in our conference. This is very
natural, for, as research scientists and psychologists, this is a necessary
part of our value system—nccessary in order that we engage ourselves in
research effectively. As we have talked about lcarning by discovery, we
have implied that this method of learning will necessarily lead people
to rational decisions and better lives. Is this, however, any more of a
panacea than any other educational method? Educational statistics
show higher percentages of age groups in high-school and college. More
people than ever before are being exposed to education. Good, bad, or
indifferent, I suspect that increased education increases rationality, the
ability to be critical, and the ability to learn by discovery. I wonder,
however, if this education is inclining people to build a better society.
Do people make the right choices? As Kagan asked, Have we made the
value commitments that lead students to the right choices? Do they
learn about the good and the beautiful and things of enduring value, or
do they discover things of less worth? No education is value-free, and a
commitment to rational discovery as a method of learning may ignore
issues that we cannot afford to turn aside.
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Chapter XV

The Problem of Discovery: Conference in Retrospect

EVAN R. KEISLAR
LEE S. SHULMAN

THE CONTROVERSY OVER LEARNING BY DISCOVERY EXISTS SIMULTANEOUS-
ly at a number of levels. These levels include those of classroom instruc-
tion, curriculum development, psycholagical studies of learning, and
research strategy. Hence, in order to deal with this issue in some
meaningful fashion, it becomes necessary to distinguish among these
levels of discourse and to specify at which level we are operating at any
given moment.

At the level of classroom instruction, the question to be studied
is, As I teach Johnny, should I give him a wide variety of examples and
expect him to infer the underlying rule, or should T tell him what the
rule is while he applies it to examples?

At the level of curriculum development, the question involves
something like the following: To what extent ought the order of sub-
jects into which the students inquire be determined by us, and to what
extent should this order be determined by the students themselves?

At the level of psychological investigations of learning, the ques-
tion becomes, What is the transfer value of statements of principles
given to a subject, as contrasted with individually-derived principles?

At the level of research strategy, the issue takes on a very different,
yet parallel form: What is the most fruitful way to investigate the
nature of instruction?

It is the purpose of this chapter to reexamine the contributions of
the conference members within the framework just described. One of
the difficulties is that the participants tended to shift back and forth
among levels. We will thus distinguish among the levels of discourse
implicity or explicitly utilized by contributors, and will examine the
extent to which consensus or disagreement resulted. We will also at-
tempt to outline the important questions, as we see them, remaining at
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cach of these levels. ‘Thus, though this chapter is, in fact, a view of the
conference in retrospect, it might also be seen as a prospectus for further

dialogucs.
THE LEVEL OF CLASSROOM INSTRUCTION

When we explore the meaning of the learning-by-discovery issue for
classroom teachers, we need to ask what the statements on this question
will lcad teachers to do. Sentences which are worded in the form of
clear specific suggestions arc likely to clicit greater uniformity in teacher
practice than statements where the referents arc unclear. Iowever, since
tcachers relate to their pupils in a highly complex fashion, even phrases
which have vague denotations may have profound and varied cffects on
teaching styles. Instructions such as Help the child to discover the solu-
tions by himsclf, might lead some tcachers to undertake a most pro-
ductive lesson; conversely, this same statement might lead other teachers,
with the best of intentions, to let many pupils flounder entirely too
long.

When the asscrtion was made at the conference that rescarch
studies had not yet produced evidence to support the hypothesis of
learning by discovery, concern was expressed that the publication of
this statement could have ill cffccts on teacher behavior. It was hinted
that some teachers might go back to a learning-by-rotc approach to
teaching if it were implicd that lcarning by discovery had been dis-
credited. While no one at the conference perceived the issue in terms
of this dichotomy, the importance of cxamining the kind of statements
made to tcachers cannot be ignored.

Onc way of posing the issuc, therefore, is in terms of teacher be-
havior: How much and what kind of guidance should the teacher
provide? Attempts to offer answers to this question have usually been
expressed at a common-sense level, such as that found in the following
sclections from Theory and Practice of ‘I'caching:

It is always a verv difficult question for the teacher to scttle,
‘How far shall T help the pupil and how far shall the pupil be re-
quired to help himsclf?” . .. That the pupil should be taught
mainly to depend on his own resources . . . is the teaching of
common scnse. Whatever is learned, should be so thorougly
learned, that the next and higher step may be comparatively easy.
And the tcacher should always inquire, when he is about to dis-
miss one subject, whether the class understands it so well that
they can go on to the next. Ie may, indecd, sometimes give a
word of suggestion during the preparation of a lesson, and by a
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scasonable hint, save the scholar the ncedless loss of much time.
But it is a very greater evil if the pupils acquire the habit of run-
ning to the teacher as soon as a slight difficulty presents itsclf, to
request him to remove it. . . . The inquirer should ncver be
frowned upon; this will diminish his sclf-reliance without enlight-
cning him; for whatever is done for a scholar without his having
studicd closely upon it himsclH, makes but a feeble impression
upon him, and is soon forgotten. The true way is, ncither to dis-
courage inquiry nor answer the question. Converse with the
scholar a little as to the principles involved in the question; refer
him to principles which he has before learned, or has now lost
sight of; perhaps call his attention to some rale or explanation
before given o ihe class; go just 5o far as to culighten him a little
and put him on the scent, then leave him to achieve the victory
himsclf (Page, 1885).

This excerpt, first written in 1847, dramatizes how little what is
said to the average classroom teacher has changed over the past century.
'The quotation might casily have been taken from an article written for
teachers today.

How did the conference deal with this problem of specifying the
nature and amount of guidance to be supplicd by the classroom teacher?
There was general agreement among the conference participants that
the degree of guidance by the teacher varies from time to time along a
continunm, with almost complete dircction of what the pupil must do
at one extreme to practically no direction at the other. This was illus-
trated in both of the examples of teaching presented by Cronbach and
Davis. We may here add a third iflustration. A tcacher introduces a
group of students to a totally new subject-matter arca, for example, sur-
veving, simply by arranging a wide varicty of materials such as instru-
ments, maps, and so forth, across the classroom. There 1s no overt
guidance here from the teacher in the form of clear-cut distinctions be-
tween correct and incorrect student responses. Henee, there is little
probability of behavior that could be called ‘error” on the part of the
students.

Subscquently, the tcacher might shift to a sccond phase wherein
she provides almost full guidance for the students. They are given very
carcful practice in using the surveying instruments and in recording
their obscrvations. After they have acquired some of the basic skills, the
teacher might demonstrate how certain kinds of problems arc handled
in surveving flat land. When the students have understood some of
these possible applications, she then poses the question of surveying
other types of terrain. Students would be expected to arrive at a number
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of possible solutions to these general questions with little guidance from
the teacher.

As the class progresses, the teacher may thus provide sometimes
more and sometimes less guidance, depending on her objectives and the
performance of the students. Here, in a period of a few days, a tcacher
may have manifested behavior that ranged from little guidance to full
guidance and it would sccm patently absurd in this context to ask the
question of which degree of guidance was best. This question can only
be asked in terms of the specific situation in which a decision about
guidance must be made. Clearly, it is more rclevant to ask, specifically,
Given the subject matter, the kind of students in the class, the objec-
tives to be attained, and what the students have previously learned,
what kind and how much guidance is best?

The confcrence brought out the distinction between what the
teacher might do during a given lesson when she, for example, is help-
ing the students to induce a rule, and what she might do during the
days and wecks and months prior to that cvent to prepare the students
to profit from this learning cxpericnce. 'The period of preparation, for
Hawkins, would involve cxpericnces of cxploration during which a
student learned the lay of the land for the subject to be mastered. It
would require teacher planning, sclection, and arrangement of matcrials,
so that rclated objects could be scen together and compared by the
learner. This form of guidance does differ from guided instruction with
respect to the scope of sequential decisions left to the students and to
the student’s perception of the extent to which he is being directed.
For example, the student makes his own decisions on such questions as,
What should I look at first?

While this period of antecedent criss-crossing of a ficld may be
considered as undirected by the teacher, it depends upon careful teacher
planning and is as profound in its effects as directed instruction. For
example, the teacher should thoughtfully arrange the materials in a
classroom so that the exploration is likely to be most profitable. What
the student will look at first may be determined, for cxample, by plac-
ing the object to be noted i an eve-catching location. While the
student is clcarly making his own decisions in these explorations, the
range of alternatives available to him has been somewhat constraincd
and directed by the teacher’s preparation of the situation.

In his paper, Bruner suggested six ways in which tcachers may
prepare pupils for discovery. He wonld include such devices as having
pupils lcarn strategics and heuristics for attacking problems, tcaching
them to sclect and use information, helping them make full use of their
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own self-cucs, and cultivating appropriate motives. So prepared, children
would not have to resort to blind trial-and-crror in order to discover.
Teachers” guidance would also involve hiclping children locate and
master the cssential information they need; no onc suggests that chil-
dren should discover all facts ancw.

Is it possiblc to prepare a student to learn by discovery, using a
direct program of guidance? A scquence of learning activitics, bascd on
an hicrarchical analvsis of the task, might be highly cffective by assuring
competency in the prerequisite abilitics for the inductive experience.
Gagné reported onc study to support such a possibility but the cevidence
still is fragmentary.

What can be said about the particular fesson in which a teacher
expects her pupils to learn inductively? The guidance she provides at
this point can takc many diffcrent forms. She may sct the stage for the
desired behavior by posing a problem, revealing a paradox, or directing
the learner’s attention to a problem-filled situation. She may need to
supply broad general instructions to direct the learner’s attention some-
what morc appropriatcly. She will, presumably, have structured the
environment so that the student will obtain relevant information as a
conscquence of his own efforts. She may cven provide general hints or
indirect clues affording further guidance; but she does not, of course,
provide the solution dircetly. It is thus clear that there arc niany dimen-
sions along which the amount of guidance may be considered.

The conference also cxamined the dilemma of meeting individual
differences when the inductive teaching method is used with a group.
If the questions are poscd for group discussion, the most competent
pupils in the class arc likely to make all of the discoveries. It was
pointed out that in such a class situation there is heightened activity on
the part of all members because of competition, demand for social
approval, and so forth. A critical question involves what is learned by
that large portion of the class which does not participate actively but
simply listens to the few discoverers. Is their learning indistinguishable
from that of students who have been taught the same matcrial didac-
tically? Is there some additional advantage to having been a participant,
albeit vicariously, in an inductive learning experience? These are pivotal
questions in the learningby-discovery controversy which appear quite
amenable to empirical study.

How can the tcacher tell whether she has provided the right
amount and kind of guidance during a lesson? Onc alternative is to ask
hersclf, Tlas the student discovered? and proceed to get evidence as
to whether or not the act of discovery has occurred. On the other
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hand, she may tum her attention directly to the outcomes of the
expericnce and ask whether students demonstrate new  abilities and
values without reference to the hidden act of discovery. In either case,
she must ultimately scc if the learner is now able to deal cffectively
with a broader class of problems as a conscquence of her instruction.
The teacher may or may not find it helpful to use the language of
discovery for this purposc.

Whether one chooses to talk about the effects of guidance in
terms of an inferred internal act or its obscrvable consequences is a re-
flection of one’s point-of-view about instructional goals. In the former
case, it is assumed that the inferred, covert event of ‘discovery’ is to be
sought, in and of itsclf, as a major objective. In the second case, the
obscrvable outcomes arc the primary criteria; less attention is paid to
the intervening cvents. Which way is best? This question is a reflec-
tion of the issue of ‘process’ versus ‘product,’ and will be examined
in the following section.

In any event, two conclusions for classroom instruction are clear:
(1) There is no useful way of posing a broad question regarding how
much and what kind of guidance the teacher should supply. ‘The ques-
tion should always be formulated for a specific context including the
type of subject, the maturity of the pupils, prior learning experiences
and so on. (2) Regardless of which way of talking about learning by
discovery is adoptcd, no single teaching method is likely to accomplish
the wide range of cognitive and affective objectives discussed at the
conference.

THE LEVEL OF CURRICULUM DEVELOPMENT

At the level of curriculum, two kinds of decisions are made. One deals
with the ‘oughts’ of education: What objectives do we choose as the
goals of our teaching? The other decision reflects the gencral organi-
zation and patterning of subject arcas and topics, ‘scope and scquence,’
in the language of the curriculum-writers: Ilow do we organize a
subject matter and identify the order in which it is taught?

At the conference, the questions which dealt with the identifica-
tion of goals for education took two forms: (1) What is the role of the
psychologist in making value judgments which influence the activity
of educational institutions? (2) What form is most appropriatc for the
statement of educational objectives?

The first of these two questions created more consternation than
possibly any other raised at the conference. It was generally agreed that
psychology is a scicnce which deals with the description, prediction,
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and, ultimately, control of human behavior. Docs this then provide the
psychologist with umquely rclevant insights concerning the most fruit-
ful directions in which to modify that behavior? Participants seemed to
divide into three camps. Some fdlt that, as scientists of human behavior,
they are obliged to extrapolate their understanding into objectives for
education. Others felt that, considerations of psychology aside, they
have this obligation as individual private citizens who happen to be
psychologists. A third group reflected the position that psychologists
must actively avoid involving themsclves in such controversies, because
of the necessity for continually cmphasizing that science deals with the
description of naturc and not with the manncr in which it ought to be
modified. This was a decp-scated disagreement for which no hint of
resolution was forthcoming at the conference.

On the second question, the form in which objectives must be
stated, discussions were somewhat morc fruitful. Concerning the topic,
the arguments pivoted around the question of whether statements of
cducational objectives ought to be made in opcrational terms which
identify in detail the behaviors to be acquired. On those occasions when
clear-cut descriptions of desired behaviors have been employed, psychol-
ogists have often been successful in producing the desired outcomes.
Yet, to some participants, the notion of discovery in learning connoted
the very antithesis of such bchavioral control. Discovery implies diver-
sity; teaching for specified objectives suggests conformity to a model.
Discovery implies novelty and unpredictability; instruction for pre-
determined goals suggests imitation and constraint. At times, these par-
ticipants scemed to be defining themselves out of business. They im-
plied that true discovery behavior cannot be defined a priori, or it is not
discovery. Their goal was to ‘open up’ the pupil, and they maintained
that attcmpts to define this outcome behaviorally constrain the young
scholar. Yet, the dual function of stated objectives is to suggest courses
of action on the one hand, and, on the other, to provide a sct of stand-
ards for cvaluating the consequences of action. If onc’s goal statements
arc not specific and subject to subscquent evaluation, how do they
differ from a vague poetic set of pious pronouncements?

As we read between the lines of controversy, onc possible inter-
pretation emerges. A good deal of what scmanticists call ‘bypassing’ was
occurring in these dialogues. Participants disagreed to a great extent be-
cause they were focusing on different aspects of learning behavior.
Those favoring goal-directed tcaching werc concerned with ‘what’ ques-
tions—W hat is to be learned, and What methods arec most appropriate
to that end? Those favoring open-ended teaching were also concerned
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with what is to bc learned, but they give a higher priority to the
question, of How is it to be learned? In many ways, the old distinction
between process and product in psychology is reflected in these dis-
agreements. At present, and for the foresecable future, psychologists can
make far more precise and communicable statements about product
variables and their control than they can about the more ephemeral
range of intervening process variables. We simply lack a reliable lan-
guage for discussing processes, and the ambiguity of the term discovery
as a process-referent is a case in point. Docs open-endedness deny the
importance of clear-cut objectives? We doubt it. On the other hand,
does goal-directedness imply that openness and autonomy arc unaccept-

able human goals? Probably not. The emphasis is simply npon the
present inaccessibility of such constructs to scientific explication and
investigation.

Those supporting open-ended teaching correctly insist that psy-
chologists attend to the multi-level complexity of the learning process,
i.e., that the child who learns a new concept is simultaneously, if in-
cidentally, learning ways to understand future concepts, ideas about the
stability or tentativeness of concepts in general, as well as some percep-
tions about himself as a concciver. Yet, in focusing upon these im-
portant processes, they too often ignore or pay too little attention to the
specific learning task from which the others are derived. We not only
wish students to discover as an end in itsclf; we wish them to discover
something which will contribute to their further growth, and thus serve
as a basis for new learning.

Participants favoring goal-directed teaching were accused of saying,
If you can’t measure it, don’t try to teach it. It appears likely that some
participants, while rcjecting such a statement, in practice reflect the
narrowness implicd by the comment; they give little attention to broad-
ening the range of outcomes measured in cducation. While progress in
bringing ‘fuzzy’ goals within the purview of measurement will not
alter the basic issue, at the practical level it can alter the importance
given to it.

We may now move briefly to the questions of scope and sequence
in the curriculum. By overemphasis upon the process of discovery, one
group of participants tended to denigrate the engineering of learning,
i.e., the careful planning of sequences of activities through which stu-
dents will attain desired objectives. ITawkins called attention to Tol-
man’s finding that rats presumably benefit from unreinforced and,
hence, undirected, exploration. In contrast, those who speak in terms of
the careful planning or programming of learning sequences seem to
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ignore the possible educative consequences of relatively unguided ex-
ploratory activity.

We would direct both groups to the wisdom of Dewey’s Experi-
ence and Education. The first position reflects the folly of Progressive
Education (as distinct from progressive) which sacrificed necessary
experience to momentary cxperiencing. The second position resembles
Traditional Education (again in Dewey's sense) which used the subject-
matter to be learned as the starting point and too often treated the
pupil as a learning machine.

The different emphases on process and product may be seen in
another light. Those who favored stressing the act of discovery did not
regard such events necessarily to be beyond the scope of evaluation in
terms of outcomes. They objected to the premature application of
external criteria to such a method. This point of view essentially was
saying, Let us focus our attention on how to teach children to discover
more effectively as a way of learning; later on we can find out the rela-
tionship between this process of learning and overall outcomes. To some
extent, but probably not entirely, the disagreement reflected a difference
in strategy, rather than a fundamental divergence in value systems.

Another way in which the curriculum problem has been posed is
whether the activities of students studying a subject matter ought to
parallel the activities of the practitioners of the discipline themselves
cr whether the learning of a subject content, e.g., physics, demands a
structure quite different from that of the discipline qua object of
inquiry. The implication is that the activity of scientists is discovery, in
contrast to the traditional activity of students, reception learning. This,
however, is much too facile, and resembles a verbalism more than a
viable distinction.

Quite clearly, scientists do not spend all their time discovering.
They exhibit a broad range of activities, from hypothesis-generation and
model-building to listening to lectures and reading journal articles re-
porting someone else’s research. Hence, justification of curriculu.m
development which stresses inductive teaching on the grounds that in-
duction is the sine qua non of scientific behavior is a half-truth, at best.
Scientists do discover, it is true. That they also engage in a wealth of
additional activities is also true. That many of these are didactic or
receptive in nature is apparent. It is further clear that whether a sci-
entist induces, deduces, plays hunches, or looks up answers in trade
books, is contingent not upon the values of those processes in them-
selves, but on what he intends to accomplish in a given situation. If one
wishes to emphasize the analogy of the scientist to the student, one
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cannot ignore that in science, decisions about mcans arc dictated by
goals.

What then can be said about the issue of learning by discovery
and the area of curriculum development? Fisst, unless some consensus
can be reached about the statement of objectives, there is little reason
to continuc dialogues regarding methods of tcaching. The question of
the supceriority of one curriculum over another is moot if the objectives
of each are stated in mutually incompatible terms. One approach would
be the cxtension of present cfforts in educational measurement to de-
velop procedures which assess far more complex behaviors than has been
done up to now. We nced more adequate measures of the kinds of out-
comes in Cronbacly’s list, such as ‘creative urge,” and ‘openncss.” As long
as our present objective criteria are deemed utterly inadequate, debate
concerning the gencral question of process versus product will remain
clouded.

Second, process and product variables are not inexorably labeled as
such, but are definable only in terms of the other variables to which
they are referred. ‘T'hus, problem-solving can be a process variable in one
context and a product variable in another.

Third, the activitics of scientists vary too greatly from day to day
and man to man to be used as the model justifving any single curricular
strategy based on discovery.

Fourth, a curriculum refers to the organization and scquence of a
subject matter in which statements about that subject, methods of
teaching, and the activitics of the learners arc intricately interrelated
to form a single entity. Rescarch at this level, as distinct from the level
of specific acts of instruction or gencral psychological processes, should
include the study of the consequences of the curriculum as a whole.
The effects of a particular segment of a curriculum may be quite dif-
ferent in vivo than they are when studicd in isolation from the rest of
that curriculum. If rescarch is to be relevant to curriculum development
and evaluation, the rescarch must be conducted at the same level of
abstraction as are the decision-alternatives which confront the curricu-
lum workers. This docs not exclude the possibility of using such overall
evaluation in a diagnostic sense, to throw light, for example, on those
aspects of the curriculum which need improvement. But the issue of
learning by discovery will not be adequately assessed until we can
obtain a broad evaluative basc to assess the cffectiveness of the cur-
riculum.
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THE LEVEL OF PSYCHOLOGICAL INVESTIGATIONS OF LEARNING

One of the major questions posed for this conference was the following:
What conclusions can be drawn from the rescarch evidence to date re-
garding the cficctiveness of the method of Icarning by discovery?
Examination of both the exhaustive reviews of the literature and
deliberations of the conference lead to an incscapable conclusion: The
question as stated is not amenable to research solutions because the im-
plicd experimental trcatment, the discovery method, is far too ambig-
uous and imprecise to be used meaningfully in an experimental investi-
gation. Where investigators have spelled out lcarning by discovery in
terms of a sct of educational procedures, the results have been equivocal.

worts the nronosition that

SR sorn idlonre that anm
suppoerts iac preoposiion hat

For cxample, there is no cvidence that
having students encounter a scrics of examples of a generalization and
then requiring them to induce the rule is superior to teaching the rule
first and asking the students to apply it to a wide varicty of cxamples.

Wittrock's review indicated that research has not yet done justice
to the magnitude and complexity of the problem. Onc basic difficulty
is that of precisc description of procedures. Studics purportedly designed
to assess this question have used the same term to apply to a wide
varicty of instructional activitics. In some experiments the name ‘rote
learning’ is applicd to a trcatment which other investigations call
‘discovery.” Unfortunately, not cnough information is supplied to enable
the reader to identify the precise procedures under either label.

Instead of dcbating whether or not to call a treatment by the
label “discovery,” we should insist that published reports include a clear
description of the events which comprisc the trcatment or lesson, as
well as a few typical examples of cach of the instructional procedures
being contrasted. In some studics, a complete record might be made
available in the form of a program, a tapescript, a film, or a typed record
which would be available on request. When such details are available
to experimenters, rcanalysis and replication of studics is possible. For
example, the conference members gencrally agreed that the filmed
demonstration lesson shown by Davis was excellent group teaching,
even though the interpretations of what was happening in those filmed
lessons differed widely.

A fundamental question from which much of this disagreement
derived was related to the naturc and the role of unobscrvable medi-
ating events in learning. The participants who trcated discovery as an
internal event considered it to be different from the processes that char-
acterize reception or didactic learning. How can one know when such
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a covert act of discovery has occurred? This hidden event is always an
infercuce based on several kinds of cvidence, among which the following
are minimal criteria:

1) Although the learner may have access to a good deal of infor-
mation prior to solving a problem, the identification of the solutions
themsclves must never be part of the information he is given.

2) The lcarner must be able to generalize the solution to other
situations. If no such transfer is evident, the successful first solution is
considered an accident and not a discovery.

There were four different approaches represented at the confer-
cnce, differing with respect to the value of internal events, the use of
the word ‘discovery’ to apply
the act of discovery as a goal.

The first group of participants discarded the whole issue of covert
mediational mechanisms as having no practical relevance. They main-
tained the rescarcher should focus dircctly on the relationship between
the environmental changes a teacher introduces (the input variable)
and what a student conscquently learns to do (the output variable); the
language of mediation is cxcess baggage.

Most of the participants in the conference, however, took the
position that a discussion of mediating mechanisms is necessary for any
fruitful investigation of learning by discovery. Of this number, a second
group felt that the mediating mechanisins of language play a central
role in the educational process. In his reflections on the conference,
Kendler regretted that greater attention had not been given to a dis-
cussion of language. 1le felt that investigators should study the ways
in which students can be helped to incorporate new cxperiences into
preexisting linguistic structures so as to produce optimal lcarning in
subsequent situations. Thus, the sccond group recognized the value
of talking about internal events, but felt that this could be done more
efficiently if the centrality of language for these mediating processes
were cniphasized.

A third group, represented by Gagné, used the term, ‘discovery’,
in an excecdingly broad sense. Gagné maintained that a learner is dis-
covering if he is engaged in any process involving search and sclection.
This would include the acquisition of many motor skills (such as
learning to hit a golf ball), simple verbal learning (such as paired-
associates, for which appropriate mediators might be found), as well
as more complex verbal learming (such as concept formation, or the
derivation of rules for solving various classcs of problems).

A fourth group of participants limited the use of the word dis-
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covery to cognitive arcas of Icarning. Some members of this group saw
the critical process as one whercin the student by himself sought a
match between models he had stored in his own head and objects,
sets of objects, or cvents expericnced about him. Tl\i§ process could
be seen as operating at different levels of discovery. Finding a storgd
model to fit the problem cvent exactly, ¢.g, sccing that all words in
an anagram task were coded by being written l)a.ckwarc-ls, was an ex-
ample of a little-d discovery. On the other hand, big-D discoverics were
involved in cascs where the stored models themsclves had to be re-
structured or recombined in order to make a fit, as might be the case
when a student constructs a general principle under which he can
subsume and integrate a serics of isolated rules previously lcarned in a
somewhat mechanical fashion.

For this last group, the internal process of scarch and sclection,

this act of discovery, was scen as the essence of what the student is
lcarning. Bruncr, for example, was more concerned with (]C\’iSilllg pro-
cedures to foster this act of discovery than he was with evaluating the
valuable consequences of the act itself. Such cvaluation, he felt, coqld
come later. It is this emphasis on the act of discovery, per se, which
distinguishes the fourth group from the other three. P‘qr the rest of
the participants, regardless of how they differed Conccrnmg'the vall'le
of talking about mediating mechanisms, therc was greatct interest in
measurable progress with respect to educational outcomes. o

The conference gave some attention to the frameworks within
which rescarch on this topic might procced. There was disagrecment,
however, regarding the uscfulness of psychological theory as a basis for
deriving questions and launching new studiqs. ngeral participants fel‘t
that psychological concepts and tools were ill-suited for the complexi-
fies of classroom endcavors, and ITawkins suggested that the practi-
tioner's common-scnse way of talking might be more valuable than
scientific language. On the other hand, as we noted earlier, Kendler
and others emphasized that more precise terms arc cxactly what we
need.

A large number of promising suggestions for future research were
presented during the conference. The previous papers have dCSCl:ll?Cd
in detail these proposed dircctions. In particular, both the critical
reviews of Wittrock and Cronbach offered specific as well as gengral
suggestions for the improvement of rescarch invcstigat.ions concerning
this problem. Cronbach, for example, advocated focusing on a narrow
problem under limited circumstances with a well-defined popu]:}tlon
rather than attempting definitive tests of the overall hypothesis of
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lcarning by discovery. Other suggestions involved important features
of cxperimental design such as the use of muitiple criteria as de-
pendent variables, the handling of the problem of time differences in
instructional treatments, and the disposition of subjccts who fail to
discover. Rescarch studics were generally criticized for failing to pose
questions rclevant to cducation. It was suggested that investigators
should pay greater attention to tasks growing out of classroom learning
situations.

Participants suggested other possible approaches to this research
area such as the application of information thcory, mathematical
models, and computer simulation. Rescarch in education might also
be scen as an engineering task, involving, tryont, revision, and evalua-
tion, until an adequate educational program has been developed.

Another promising approach, with implications for the issues of
the conference, is the development of computer-based instruction.
Because of the fiexibility continuounsly afforded during instruction, the
usc of such a rescarch program permits the presentation of task and
guidance in almost any way desired. It is possible, therefore, to study,
under controlled situations, a wide diversity of scquences to answer
questions involving instructional decisions concerning the amount and
kind of help teachers should offer.

At the level of psychological investigations of learning, the dis-
cussions of the conference reflected an underlying parallel between
statements made about the process of education and pronouncements
by the same individuals about the process of scientific inquiry. Tt
appearcd that often the image of what constitutes the most fruitful
approach to tcaching was a reflection of the same participants’ position
concerning the best kind of rescarch strategy for scientific investigation.
Quite clearly, adjective pairs such as controlled-open, precise-global
and logical-intuitive are equally applicable within the domains of both
research and anstruction. Henee, the two questions of, How should
the teaching of a given subject be conducted? and How should rescarch
on teaching be conducted? were inexorably interwoven.

Those who took the position that the best kind of teaching
opened up the child and insisted that the demand for operational
statements of objectives was instructionally constricting, took a similar
position with reference to the practice of rescarch. Thev advocated the
discarding, or at lcast the temporary suspension, of the classical hy-
pothesis testing modcel of experimental psychology and recommended in
its place a morc general exploratory approach to the problems. They
have usually found their rescarch approaches most fruitful when applicd

194

“‘
D

THE PROBLEMN OF DISCOVERY: CONFERENCE IN k:"ROSPECT

to forms of human behavior that arc difficult to identify reliably and
measure accurately, and their formulations concerning education have
tended to reflect the degree of precision that is typical of their objects
of research.

In contrast, those who maintained that the best instruction occurs
when objectives are carcfully specificd also felt that systematic cx-
perimental studies with precisely stated goals and procedures showed
the most promisc lcading to kuowledge abount teaching. Those with

" this goal-directed rescarch orientation have been most successful in

dealing with situations where the individual parameters can be reliably
identificd and systematically \'aricd. Ilence, in studying cducational
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thur own modcl. As Dewey nl)scr\c(l repeatedly, the processes of edu-
cation and of scientific inquiry are remarkably similar. Tt should be no
surprise that men are found to hold parallel positions about the ‘best’
form of cach activity. It is to a consideration of these strategics of
iquiry that we now turn.

THE LEVEL OF RESEARCH STRATEGY

There is an oftrclated story of the drunk who was crawling on his
hands and knees under a Tamppost when he was accosted by a police-
muan. The policeman asked the drunk what he was doing. “Looking for
my wallet,” was the drunk’s reply. ‘The policeman offered to help him
find his wallet and asked him where he had lost it. The drunk thought
for a moment and answered “About half a block down, in the alley.”
The policeman asked, with a mixture of curiosity and sarcasm, “Why
in the world don’t you look for vour wallcet where you lost it?” The
drunk quickly rcsp(m(kd “It's much too dark to look for it there.”

Controversies over rescarch strategics reflect much of this drunk’s
dilemma. Do we look where the visibility is good, but where the prob-
ability of finding what we seck is low; or do we venture forth into the
dark where the answers frequently Tie, but probably in some form so
obscured by their surroundings that they will not be visible to us?

The problem of stratcgy may be posed in the following fashion:
Is it better to begin a rescarch program by asking highly limited ques-
tions in an arca where precise answers arc possible, and then gradually
extend the scope ot inquiry so that ultimately precise answers are
possible to broad questions? Or is it better to start by posing general
questions which, although loosely formulated, deal with a large section
of the ficld, and subscquently to attempt to increase the precision of
the statcments made?
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It is unfortunate that precision and generality, both important
rescarch goals, arc usually incompatible. If a linc of rescarch deals with
a scrics of closely related but precise experiments, incvitably the scope
must be restricted. ‘The experimenter’s findings, although precise, may
well be irrelevant with respect to many interesting problems. Hopefully,
of course, the rescarcher will gradually, in a small-step program of
devclopment, extend his sphere of precise description and control to
include more and more general questions.

On the other hand, a rescarch strategy which deals broadly and
comprchensively with issues in a, icld may produce statements which
appear to be relevant to important issues; however, these gencralizations
are so lacking in definition that they are of no greater value than the
gross over-extrapolations obtained under the first strategy. Here the
necd is to make the vague formulations more precise so that statements
made about a large class of phenomena are more meaningful.

Thus, the dilemma remains. The strategy of beginning with nar-
rowly focused and well controlled studics may not yield the expected
base for broadening the scope. Yct, the findings of the global anproach
may be so inadequate to cope with the problems posed that the re-
searcher finds himsclf able to state only tenuous formulations which
he offers hopefully to others as a general guide.

But there is another alternative. Cronbach has suggested that
perhaps an intcrmediate strategy is desirable. First, the tasks used for
the experiments would represent the mastery of some phase of the
subjects actually being taught in the school. Sccond, the duration of
the instructional treatment would be long enough to produce cumula-
tive lcarnings, without becoming so long as to be unwicldy and un-
definablc; experiments lasting two to twenty wecks might provide an
appropriatc compromisc. As has been previously suggested (Keislar
and Mace, 1965), gencralizing from a two-month experiment to a two-
year curriculum mayv involve over-extrapolation but at lcast it seems
more rcasonable than to base onc’s judgment on data collected from
a 5o minute laboratory scssion on the same problem.

Third, with an cxperimental treatment a few weeks in length, it
is possible to usc standardized instruction, carcfully prepared lessons
which are manageable in terms of time and money. Under such con-
trolled conditions, the problems of tcacher variability and adequate
monitoring of instructional cvents arc minimized. Fourth, where in-
structional trcatments last for many wecks, the total testing time can
be incrcased to permit the assessment of a wide diversity of outcomes
which may take several sessions for testing alone.
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It is always satisfying to recommend a golden mean as the solu-
tion to a confrontation of opposites. The middle way has time and
again demonstrated its durability in a wide range of circumstances and
over a broad array of controversics. There is yet another form of middle
way, which can be identified by using Schwuab’s (1960) term, the
“grand strategy.”

Since different approaches to rescarch in themsclves can highlight
only parts of a total objcct of inquiry, a possibility could be, in Schwab’s

ords, “that some particular order of different stratcgies, constituting
a grand stratcgy, may be better than all other orders.” That is, instead
of committing himself to a single orientation, whether polar or inter-
mediate in our framicwork, the investigator would shift among strategies
as he reformulated his questions and refocussed his inquiry. Thus, for
example, it is not uncommon for psychologists to combine correlational,
descriptive, and experimental designs into the same program of research.
Similarly, the investigator might pose his rescarch questions mn a se-
quence of different ways, very much like the teacher who utilizes
different instructional procedures.

The grand strategy is probably best reflected in the history of
psychological studies of learning. Individual investigations, growing
out of contrasting or conflicting orientations, rcflect a longterm dia-
lectic of stratcgies. As onc sct of approaches has asscrted its superiority
tor dealing with some psychological issue, some other group has in-
evitably proposed an altemative to it. Frequently, these confrontations
have fostered productive restatements of important issues. Yet, the
resulting rhetoric of claim and counter-claim has too often led to an
unfortunate overemphasis upon differences in theory, leading to re-
search involving the examination of othcrwisc trivial problems. The
advantage of a grand strategy for an individual worker is that he may
be able to retain the flexibility of alternating among strategics while
avoiding the pitfalls of conflict among them.’

However, such a broad approach may require the coordinated
efforts of a group of specialists; few individual investigators are likely
to possess the temperament and the diversity of high-level skills re-
quired. The currently rapid growth of centers of research in education

" The authors of this chapter are fully aware that the positing of these inter-
mediate and grand strategies does not exhaust the range of alternatives available.
As participants in the conference themselves, they can lay no greater claim to
omniscience than any other participants. It was, in fact, with some amusement
that they simultaneously recognized that the two solution strategies outlined above
represented extensions of their respective research styles.
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may foster the development of rescarch programs which reflect such
grand strategies. Yet, the frequent emphasis npon interdisciplinary
rescarch in these settings, though clearly not objectionable in them-
schves, mav obscure an important alternative. There is great value
in gathering together members of the same  discipline who reflect
highly contrasting investigatory styvles, thus constituting an  intradis-
ciplinary rescarch approach. In this way, the development of centers
of rescarch may encourage a continuing dialogue among advocates of
various strategics and thus permit a fruitful restatement of a question
in the carly stages of a rescarch enterprise before conflicting points of
view become vested interests.

THE STATE OF THE ISSUE

This volume has attempted, from many vantage points, to deal with a
major issuc in cducation and. psvchology. We have described the past
history of the issuc and its present status. What lies ahcad for the
controversy over learning by discovery?

John Dewey (1910a), m his essay on
ism on l’lnlm()p]l\ " wrote:

“T'he Influence of Darwin-

. the conviction persists—though history shows it to be a hallu-
cination— that all the questions that the human mind has asked
arc questions that can be answered in terms of the alternatives
that the questions themsclves present. But in fact, intellectual
progress usually occurs through sheer abandonment of questions
together with both of the alternatives thev assume—an abandon-
ment that results from their decrcasing vitality and a change of
urgent intcrest. We do not solve them: We get over them. Old
questions arc solved by disappearing, cvaporating, while new ques-
tions corresponding to the changed attitude of cndeavor and
preference take their place.

Dewey maintained that controversies are resolved through rede-
finition and reformulation, rather than through victory of onc side
over another. We have scen in this volume a recurrent call for this
very kind of rcformulation of the present issuc. ‘Throughout the
history of psvchology, similar issues have arisen and, though not re-
solved in the same terms in which they were sct, have nevertheless
disappeared. Such  questions have included nature versus nurture,
insight versus trialand-crror and imageless versus image-full thinking;
in not too many vears, we will probably add to that list such burning
questions as incremental versus all-or-none leamning and learning by
discovery versus guided learning.
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Dewcy has obscrved that “old ideas give way slowly, for they
arc more than abstract logical fonns and categorics. They arc habits,
predispositions, deeply engrained attitudes of aversion and preference.”
‘I'his is particularly true of the terms in which we couch those com-
pelling controversics of which this volume is characteristic. These
terms have become part of the ‘familiar furniture of the mind,” and
the resolution of the issuc lics not in the moving of this furniture
about, but in rcfurnishing with new terms, and perhaps, coming up
with new oppositions.

It is the hope of the authors of this chapter that a highlighting
of the terms of the controversy will hasten the process of reformula-
tion rather than impede it.
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