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ABSTRACT

RELATIVE EFFECTIVENESS OF DISCOVERY AND
EXPOSITORY METHODS OF TEACHING CONCEPTS

THROUGH THE SINGLE-CONCEPT FILM
by Castelle G. Gentry

The abstract consists of three parts: summary,

conclusions, and recommendations.
Summary

The broad purpose of the study was to provide
guidelines for programing and use of single-concept films.
The specific purpose was to analyze the teaching effects
of the single-concept film, programed to teach science
concepts through two contrasted teaching modes: expoéi—
tion and discovery.

The concept "Adaptation" was the subject of a

four minute film. One film version had the concept
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instances ordered from simple to complex, while the second
presented the concept instances in a random sequence. The
film was shown in four treatment modes: 1) ordered se-
quence of concept instances using discovery narration,

2) ordered sequence of concept instances using expository
narration, 3) random sequence of concept instances using
discovery narration, and 4) random sequence of concept
instances using expository narration.

The sample consisted of 280 junior high school
students selected from eighth grade general science classes.
They were tested on three independent variables: sequence
of concept instances, intelligence level, and teaching
method. And they responded to three criterion tasks: 1)
generation of new instances of the concept, 2) applica-
tion of the concept to problem situations, and 3) recog-
nition of new instances of the concept. These tasks were
given immediately after the treatment, and again three
weeks later. |

The statistical hypotheses were:

l. There is no differential effect for the interaction

of intelligence level and teaching method, on

2
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immediate criterion performances, when science
concepts are taught through the single-concept

film.

2. Method does not have an effect on the retention
of science concepts, as taught by the single-
concept film, when measured by delayed criterion

tasks.

Two analytic procedures were employed: three,
three-way univariate factorial analyses of variance,

and product-moment correlations.

Conclusions

The conclusions are presented in two parts:
variable control and the hypotheses.

Variables which may require greater control or
modification are: 1) effect of practice, 2) number of
film showings per student, 3) relative shortness of the
film, 4) number of instances of the concept, 5) concept

3
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prerequisites, and 6) the novelty effect of the concept
instances.

No significant differences were found for the
hypotheses. However, a trend contrary to the first hy-
pothesis was noted. It indicated that bright students
learned best when taught by single-concept films pro-
gramed for the expository method, while less bright
learned best when the programing followed the discovery
method. This trend reoccurred during three regroupings
of the data. In one of the regroupings (i.e., subjects
separated by sex) significant differences were found
favoring the trend.

A finding not directly relevant to this research,
but of importance, was that the three criterion tasks

were independent measures of concept formation.

Recommendations

Replication of this study under greater controlled
conditions was recommended. Changes suggested included:

4
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Students practice discovery method prior to

treatment administration.

Film viewed by each student more than once.
Vary running time of film.

Vary number of instances in film.

Use commonplace instances of the concept to re-

duce novelty effect.

Determine sub-concepts necessary for attaining

concepts.

Increase categorization of intelligence.
Differentially assign students by sex.
Test concepts from other subject areas.

Explore trend of bright students learning best

through expository programing of single-concept
films, contrasted with less bright learning best
through the discovery programing of single-concept

films.
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It was proposed that continued research in the
development of guidelines for the programing and use of
the single-concept film could be aided by these recom-

mendations.
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CHAPTER I

INTRODUCTION OF THE PROBLEM

AND RELEVANT TERMINOLOGY

The focus of this study is directed toward an
instructional medium called the single-concept film.
The showing time of this film is usually of short du-
ration; approximately two to five minutes. As its
title suggests, it is designed to teach one concept,
although it is understood that subconcepts may also
be taught in the process. At present, the single-
concept film is identified with the cartridge-loaded
projectors. That is, the film is packaged in a perma-
nent plastic container which is slid into the projec-
tor without the bother of threading; a boon in itself,
most teachers would agree. The present and predicted
use of this medium is for small groups and for indi-
vidual use. The sponsors of the medium are convinced
that its relatively low price will allow its extensive
adoption throughout the educational field.

1



The single concept film is not new. Bray,
in 1926, produced some six hundred of them. Percy
Smith,2 in England, produced a number during the thir-
ties, as did the Commission on Human Relations of the
Progressive Education Association.3 All of these at-
tempts were short-lived. The present movement support-
ing the single-concept film is making its entrance on
the coattails of a technological innovation. It comes
as a rider on the extraordinary utility of the new
eight millimeter cartridge-loading projectors. An
unfortunate effect is that the technological aspects
are so striking that little attention has been given
to the principles underlying the development and use
of the "single-concept film." Its creation and use

have been largely the product of the combined intuitions

lRobert W. Wagner, "The Educational Film in
Transition, " Audiovisual Instruction, IX, No. 174
(March, 1964).

21pid., p. 172.

3Charles F. Hoban, Jr., and E. B. van Ormer,
Instructional Film Research 1918-1950 (Rapid Mass
Learning), A Report on the Pennsylvania State College
Report Jointly Sponsored by the Department of the Army
and the Department of the Navy (Port Washington, N. Y.:
U. S. Navy Special Devices Center, 1951).



of the film maker and the subject-matter expert. And
it is suspected that their intuitions, particularly
the film maker's, have been structured by certain mun-
dane expectations:

One factor that tends to work towards the
formalization of the nontheatrical motion
picture is that the production of such films
has become big business. More films are
being made than ever before, and more money
is being spent on mass production and dis-
tribution. The producer who finds himself
in a highly competitive market with the
knowledge that he must sell at least 500
prints to recover his production costs and
show a profit, realistically tries to design
his product for the widest possible audience
within the limits of the stated objectives
of the film. He may envision its use at
several grade levels in the public school,
speculate on its adaptability with adult
groups, and have in mind the possibility
that it might be used on television as well.
He is tempted to select currently popular
themes, to limit experimentation with new
and untried formats, and to emulate or re-
work ideas and treatments found successful
in the past.4

4Robert W. Wagner, "The Formula Film," A. V.
Communication Review, III, No. 1 (1955), p. 54.




The Problem

Little or no effort has been expended toward
isolating the unique teaching properties of the single-
concept film, nor to develop guidelines for its pro-
graming. Further, there has been no concerted effort
to develop guidelines for the use of single-concept
films.

As an important beginning, this study will
examine the single-concept film in two contrasted
teaching modes. It is hoped that such research will
have a number of effects: one, it will provide film
makers with guidelines for programing their single-
concept films; two, it will further encourage the use
of a valuable educative tool; and three, observations
from this study might point the direction for further
research in programing and use of the single-concept

film.

Purpose of the study. This study 1is designed

to analyze the teaching effects of the single-concept

film when programed to teach a science concept through



the two contrasted teaching modes of expository and

discovery.

Hypotheses in broad research form. In teach-

ing science concepts via the medium of the single-concept
film, a differential relationship exists between intelli-
gence level and teaching method. Further, there is a
relationship between the teaching method employed and

the amount of material retained.

Limitations of this study-.

1. It will deal only with one concept in one subject

area, and will therefore not be generalizable to

other subject areas.

2. Since the teacher is completely removed from the

study, it will make no statement as to the effect

of teacher interaction.
3. It deals only with one age group in one school.

4. The study will utilize the teaching method called

5These hypotheses are restated in a testable
form in Chapter III.



"Guided Discovery." It will not concern itself
with any of the other varieties of the Discovery
Method, except in the historical development of

the rationale for guided discovery.

5. Within the proposed limits, the study will allow
conclusions concerning the effect of teaching method,
sequence of concept instances, and intelligence

level, on learning of a concept through the medium

of the single-concept film.

Theory related to this study. Three bodies

of theory undergird this study; the theory of concept
formation, the rationale for the discovery method of
teaching, and the use of film as a teaching medium.

By concept formation, is meant the process of discov-
ering and identifying detail, relation, or principle
through which a series or collection of instances can
be classified. The general consensus of learning the-
orists is that concept formation plays a major role

in learning.6 In fact, some psychologists contend

6
D. W. Johnson, The Psychology of Thought and

Judgment (New York: Harper and Brothers, 1955).
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that learning and concept formation are synonymous.
The two most clearly stated theories of con-
cept formation depend upon the distinction between
abstraction and generalization.8 In the composite
Photograph Theory, a model first described by Hull,9
the primary emphasis is on abstraction. Here the fea-
tures common to a class of objects or events summate
their impressions on the observer, who thus gradually
acquires a picture in which the common features stand
out strongly while the variable characteristics are
washed out. The ActiQe Search Theory emphasizes gen-
eralization. Here the concept originates as a hypo-
thesis, after which the conceptualizer tests the con-
cept by trying the hypothesis on fresh members of the

class.

7David P. Ausubel, "Some Psychological Aspects
of the Structure of Knowledge," Education and the Struc-
ture of Knowledge, ed. Stanley Elam (Chicago: Rand Mc-
Nally and Company, 1964), p. 230.

8W. Edward Vinacke, "The Investigation of Con-
cept Formation," Psychological Bulletin, XLVIII (Janu-
ary, 1951), p. 6.

9C. L. Hull, "Quantitative Aspects of the Evo-
lution of Concepts," Psychological Monograph, XXVIII
(1920) , p. 4.




At present there is strong support for the
combination of these two theories, since experiments
show that abstraction and generalization are often

difficult to distinguish in the actual behavior of

the organism:

Under some conditions, the individual may,

in fact, be essentially a passive recipient
of sensory impressions which gradually sum-
mate into the concept. Under other condi-
tions it may be that an individual proceeds
by establishing an hypothesis and then de-
liberately checking it against the instances.
More than likely, they are mutually comple-
mentary approaches to a situation and occur
as interrelated processes.

The classical paradigm of concept formation
developed by Hullll under the influence of Herbart
consisted of three steps which, with variations, still
forms the essential paradigm for research on concept
learning:

l. The subject is presented with a number of
experiences, either simultaneously or in
succession, each of which contains a certain

characteristic common to others.

10yinacke, op. cit., p. 7.

1lypuil, op. cit., p. 4.



2. The subject is brought to compare deliberately
the various situations presented with a view

to discovering similarities and differences

among them.

3. Lastly, the significant element common to all
the experiences is deliberately sought out,

found, and formulated in language.

With only slight variations this study has
followed Hull's classical Model for concept formation.

As stated in the hypotheses, this study is
primarily concerned with the relative effectiveness
of teaching methods as applied to the single-concept
film. The two methods under study are discovery and
expository.

The expository method presents (to the student)
a concept with a detailed explanation of its applica-
tion and the identification of its instances. This
method stands deep in pedagogical tradition, but per-
haps some comment is appropriate for the purposes of
this study. Possible bad effects of the expository

method are propounded by Bruner:



10

Insofar as possible, a method of instruction
should have the objective of leading the child
to discover for himself. Telling children and
then testing them on what they have been told
inevitably has the effect of producing bench-
bound learners whose motivation for learning

is likely to be extrinsic to the task at hand--
pleasing the teacher, getting into college,
artificially maintaining self esteem.

Others13 feel that this view of expository
teaching is exaggerated. They freely admit that the
above description fits many learning situations in
our schools and colleges, but they question that it
is inherent in the expository method itself. They
maintain that it can be supplemented but not replaced,
"because it is the only feasible and efficient method

. 14
of transmitting large bodies of information." Later
in an extended discussion of Guided Discovery it will

be noted that there is a measure of agreement between

the proponents of the expository method and the position

12J. S. Bruner, "After Dewey What," Saturday
Review (June 17, 1961), p. 77.

13David P. Ausubel, The Psychology of Meaning-
ful Learning (New York: Grune and Stratton, 1963),
p. 160.

14Ibid.
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held in this study. The question becomes one of which
method is supplementing the other.

The discovery method needs to be defined, be-
cause it has several variations, and the claims for
each do not necessarily overlap. The definition of
discovery adopted for this study is: the teaching
method in which the student is presented instances
of objects or events through which run a common re-
lationship or a common element, and is asked to "dis-
cover" the common relationship or element. This var-
iation of the discovery method is more structured than
some of the "pure" types, which maintain that the stu-
dent should be responsible for such things as: sequenc-
ing, rate of intake of information, and the accumulation
of the data necessary to arrive at the solution to a
particular problem.

The approach of the present study tends to

agree with Suchman:

lsM. C. Wittrock, The Learning by Discovery

Hypothesis. A Review sponsored by Stanford University
with support from the U. S. Office of Education.
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The teacher must see to it that the child's
efforts at inquiry are rewarded by success,
that the child is able to obtain the infor-
mation that he needs and that he does dis-
cover new concepts on his own. The teacher
can help the child by posing problems that
are reasonably structured and will lead to
exciting new discoveries. The teacher can
also coach him in the techniques of data
collection and organization that will lend
power and control to his searching.16

Claims supporting this method include: ‘"prac-
tice in discovering for oneself teaches one to acquire
information in a way that makes the information more

. . . . 17 . .
readily viable in problem solving," learning by dis-
covery produces knowledge which transfers to new situ-

. 18 . . . .
ations, learning by discovery 1lncreases retention

of knowledge,19 and learning by discovery serves to

16Ibid., p- 4.

l7J. S. Bruner, "The Act of Discovery, " Harvard
Educational Review, XXXI (196l1), p. 27.
18G. L. Anderson, "Quantitative Thinking as De-
veloped under Connectionist and Field Theories of Learn-
ing," Learning Theory in School Situati ons (Minneapolis:
University of Minnesota Press, 1949), pp. 40-73.

19G. N. Haslerud and Shirley Meyers, "The Trans-
fer value of Given and Individually Derived Principles,"
Journal of Educational Psychology, XLIX (1958), pp. 293-
298.
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2
motivate the student. 0

This research will be concerned with two of the
above claims: 1) learning by discovery produces know-
ledge which transfers to new situations, and 2) learn-
ing by discovery increases retention of knowledge.

The relationship and implications that exposi-
tory and discovery methods draw from the combined the-
ories of concept formation need to be identified. The
desired event is for a student to attain a working
understanding of a concept. That is to say, to attain
a concept allowing him to go beyond a set of observed
critical properties, exhibited by an object or event,
to the class identity of the object or event in ques-
tion. The science concept tested in this study is
"Adaptation," or the idea that organisms change in
order to better cope with their environment. The tea-
cher's aim is for his students to be able to identify

the instances of this concept, to be able to generate

20B. Y. Kersh, "The Motivating Effect of Learn-

ing by Directed Discovery," Journal of Educational Psy-
chology, LIII (1962), pp. 65-71.
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new instances from their experiences gained prior to
attaining the concept, and to apply the concept to
problem situations. By the previous definitions of
concept formation, the student may accomplish this by
either generalization or abstraction, or through some
combination of these two processes. By generalization,
then, they may be led to "discover" the hypothesis
used as a combining model for the various instances

of the concept, or they may be given the hypothesis
and shown how the instances of the concept concur with
the model. The combination of abstraction and gener-
alization lends itself to both of the two teaching
methods.

How does the use of film for teaching a concept
fit into the general scheme of concept formation theory?
Considering the two parts of the combined theory, it
can be assumed that presenting a number of instances
that are exemplars of the concept give the learner his
best opportunity to recognize the common elements or
common relationships that determine the concept. To

quote Gagne's design for concept learning:
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Present a suitable variety of stimuli to rep-

resent the class, each stimulus having a con-

nection with a common response. Verify by

presenting a novel stimulus that is also a

member of the class.?l

The abstracted common elements or relationships

can be transformed by the student into a hypothesis or
generalization, that is "an instant having these char-
acteristics can be expected to behave in a certain way."
The student can then test his hypothesis through the
simulated instances provided by the film. As was
stated previously, exactly how generalization and ab-
straction are combined by the student in arriving at
the desired concept is not clear. Nonetheless, it
seems reasonable that the conditions necessary for

generalization and abstraction can be established

through the film medium.

lRobert M. Gagne, The Conditions of Learning
(New York: Holt, Rinehard, and Winston, Inc., 1965),
p. 254.
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Definition of Terms

Criterion Performances consist of three tasks:

a) the generation of new instances of the concept
taught, Db) the application of the concept taught
to an appropriate problem situation, and c¢) the

identification of instances of the concept taught,
among a collection of instances from several con-

cepts.

Concept: an abstraction consisting of some ele-
ments or relationships common to particular events

and/or things. Possession of a concept is inferred

from behavior (success on the criterion performances) .

Discovery Method: a teaching method whereby a stu-

dent is presented instances of objects or events,
through which run common relationships or common
elements and is asked to discover the common rela-

tionships or elements.

Expository Method: a teaching method whereby a

student is presented a concept with a detailed
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explanation of its application and the identifica-

tion of its instances.

5. Single-concept Film: an instructional motion pic-

ture of short duration that is designed to teach
one concept, although supporting concepts may also

be taught as part of the process.

Overview of the Study

The general plan of this study is as follows:
Chapter Two will consist of a review of the literature,
and its implications for this study. Studies that will
be reviewed in depth are: teaching methods (emphasis
on discovery), use of film in teaching concepts, and
those studies relating teaching method to intelligence.
The related areas section of the review of the litera-
ture consist of: concept formation studies, transfer
of training studies, and retention of learning.

Chapter Three lays out the design of the study.
Here data are provided on the sample and the instrumen-

tation, the statistical hypotheses are stated, the plan
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of the study or the experimental design is presented,
and the statistical model used to test the hypotheses,
with an explanation for its selection included.

The fourth chapter consists of an analysis of
the results. Here the hypotheses are restated, and
the relevant data for each of the hypotheses is pre-
sented. Also, with each hypotheses the probability
statement and the statement of rejection or failure
to reject are attached. After this presentation of
fact, the chapter concludes with an interpretation
of the results.

The last chapter will cover the major summary,

the conclusions, and implications of the study-.



CHAPTER II
REVIEW OF THE LITERATURE

In this chapter, the related literature is
surveyed, and its implications for this study are dis-
cussed. The areas reviewed include: 1) the use of
the film medium in teaching, 2) teaching methods with
emphasis on the contrast between the expository and
directed discovery methods, 3) the relationship of
teaching method to intelligence, 4) concept formation,
5) transfer of training, and 6) retention of learning.
The major part of this review will be concentrated in
the first three areas.

Researchers have accumulated masses of data
supporting the value of film in the learning process.
The most comprehensive compilation of this research

evidence is found in a government technical report

19
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prepared by Hoban and van Ormer.l Since 1950 the amount
of research being done on educational films has increased
steadily. In nearly all of the educational films, expo-
sition is the method employed for presenting the film
content. Rarely is this method contrasted with another.
There are innumerable examples of film-teaching con-
trasted with other methods such as film versus lecture,
film versus filmstrip, film versus tape recording, and
so on. In some of the research, two versions of the
same film were contrasted but, on those occasions when
separate versions of the film were compared, they dealt
with such factors as sound versus silent, inserted ques-
tions versus no questions, one showing versus multiple
showings, color versus black and white, amount of narra-
tion, audio readability., density of information, and
rate of presentation, to name a few. While these fac-

tors are important, they do not deal with the focus

lCharles F. Hoban, Jr., and E. B. van Ormer,
Instructional Film Research 1918-1950 (Rapid Mass Learn-
ing), A Report on the Pennsylvania State College Project
jointly sponsored by the Department of Army and the De-
partment of the Navy (Port Washington, N. Y.: U. S.
Navy Special Devices Center, 1951).
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of this study, which is the comparison of teaching
methods in film.

A second characteristic of this study makes
it especially difficult to find similar studies. The
teacher variable has been deliberately removed from
this study. The compendium of Hoban and van Ormer,
and succeeding research have, in the main, included
the teacher in their studies. 1In fact they have shown
clearly that for optimum use of a film the teacher is
essential. But the teacher variable is extremely dif-
ficult to control for, and even more difficult to gen-
eralize from.3 In order to get an accurate picture of
the effect of the medium, the teacher has been removed
from the study, while fully realizing that the most
successful use of any educational film depends upon
the application of the principles of film usage devel-

oped through research.

2 1pid.

3Donald M. Medley, and Harold E. Mitzel, "Meas-
uring Classroom Behavior by Systematic Observation,”
Handbook of Research on Teaching, ed. N. L. Gage (Chi-
cago: Rand McNally & Co., 1963), II, Part II, pp. 247-
48.
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Of the work reviewed, open-ended films, like
those of Suchman,4 come closest to the instructional
programing notion. But he, like many others, has tied
his research so tightly to the teacher that it is very
difficult to separate out the effect of the film. Andg,
he does not compare his discovery films with comparable
versions using other teaching methods.

Brenner, Walter, and Kurtz5 did a study some-
what analogous to this study. They developed six ver-

sions of two different films: The Care and Use of Hand

Tools (a training film), and Snakes (an information
{
film). In the two versions relevant to this research,

one had questions inserted, making it somewhat similar

to the discovery method, and statements were inserted

J. Richard Suchman, The Elementary Schoél Train-

ing Program in Scientific Inquiry, A Project sponsored by
U. S. Department of Health, Education and Welfare, Office
of Education, and by the Research Board of the University
of Illinois, Title VII Project, No. 216; National Defense
Education Act of 1958, June 1962.

5H. R. Brenner, J. S. Walter, and A. K. Kurtz,
"The Effects of Inserted Questions and Statements on
Film Learning,” Progress Report No. 10, State College
(Pennsylvania: Pennsylvania State College, Instruc-
tional Film Research Program) .
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in the same spot in the second version in an expository
manner. The results were not conclusive. The effects
of inserting statements and questions in the two films
varied. They also discovered that when the original
film without insertions was shown twice, it proved to
be about as effective as the experimental film. In
contrast with this study, their criterion specified
rote memorization of facts in the film, whereas in

this study students are asked to form a concept.

Some other studies have dealt with "dramati-
zation versus exposition" of the content.6 A few of
them require students to draw conclusions from the dra-
matic presentations in a manner comparable to the dis-
covery method. But the majority of them use an exposi-
tory approach in both versions.

Along the same line, Hovland, Lumsdaine, and
Sheffield7 contrasted two versions of a documentary

film dealing with the difficult job in Japan after

6Hoban, and van Ormer, op. cit., pp. 15-16
(Chap. 8).

7C. I. Hovland, A. A. Lumsdaine, and F. D. Shef-
field, Experiments on Mass Communication (Princeton, N.J.:
Princeton University Press, 1949), pp. 130-141.
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V-E Day. The events in one of the versions were inter-
preted by a commentator, while the events in the second
version were presented by professional actors, with mu-
sical accompaniment. The dramatic presentation had a
consistent but slight and unreliable advantage in meas-
ures of audience interest and acceptance of authenticity.
In contrast with this study, their research is concerned
with attitudinal change rather than the attainment of
concepts.

In his similation experiments, Kersh8 uses film
in an open-ended manner as did Suchman. And as with
Suchman, the effectiveness of his method is tied closely
to teacher interaction. As was pointed out, the curtail-
ment of the teacher variable severely limits the number
of relevant film studies. Because of this limitation,
literature on the discovery method is primarily studied

outside of the film context.

8Bert Y. Kersh, Classroom Simulation: A New
Dimension in Teacher Education, The Final Report, Title
VII, Project No. 886; National Defense Education Act of
1958, June 1963, pp. 38-44.
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This paper assumes the reader is familiar with
the expository method and its various forms. All var-
ieties are similar in that the learner plays a passive
role while the instructor gives complete explanations
of the desired information. The learner is periodically
tested as to his assimilation of the instructor's message.
In contrast with the expository method, the discovery
method, while dating back to the work of Judd in 1908,9
has not been used extensively. An educator who very
early determined some of the working principles for
this method was Maria Montessori, who believed "it is
necessary for the pupil to perfect himself through his
own efforts."lO

As Ausubel has pointed out, the progressive

education movement also had some responsibility for the

development of the discovery method of teaching:

9C. H. Judd, "The Relation of Special Training
to Special Intelligence," Education Review, XXVI (1908),
Pp. 28-42.

loMaria Montessori, The Montessori Method (London:
William Heineman, 1912), pp. 171-172.
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The Progressive Education movement obvi-
ously furnished several major strands in the
design of the discovery method. One aspect
of this movement was a growing dissatisfaction
with the empty formalism of much educational
content in the latter part of the nineteenth
century and the early part of the twentieth
century; with stultifying drill and catechism-
like methods of teaching; with the curriculum's
lack of relatedness to the everyday experience
of the child, his physical world, and social
environment; and with pupils' rote veraliza-
tion and memorization of ideas for which they
had no adequate reference in experience. Over-
statement of the realities underlying this dis-
satisfaction constituted the basis of the later
mystique that all verbal learning is little more
than glib verbalism and parrot-like recitation.
This led, in turn, to the exaggerated emphasis
that progressivists placed on relating the cur-
riculum to the physical and social environment
of the child; on direct, immediate, and con-
crete experience as a prerequisite for meaning-
ful understanding; on active learning and inquiry;
and on incidental learning in natural, uncontrived
situations.ll

A major controversy among advocates of discovery
methods has to do with theories of its true value. On
one hand there is support for it in its ability to teach
information, while the other side insists that its value

lies in practicing the method itself. The three major

llD. P. Ausubel, The Psychology of Meaningful

Verbal Learning (New York: Grune & Stratton, 1963),
p' 1390
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claims supported by the former are: the discovery
method motivates the students to learn, learning by
discovery assures greater transfer than does the ex-
pository method, and last, the relatively unstructured
discovery method allows a student to fit information
into his unique cognitive structure in the manner most
natural to him, and according to his particular rate
of reception.12 The proponents of the second view in-
sist that information derived through the practice of
the discovery method is secondary, that it is only
through the practice of this method that the student
truly prepares himself for a world that pays dividends
to those who are able to solve their problems rather
than having the answers given to them.13 Wittrock
summarizes these two positions thus:

. . . learning by discovery is both an end

and a means for some educational theorists.

By discovery a student is supposed to learn

regularities and concepts within a discipline.

But more importantly he is supposed to learn
how to solve problems, to go beyond the data,

l2J. S. Bruner, "The Act of Discovery," Harvard
Educational Review, XXXI (1961), p. 32.

13
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to behave as a junior scientist. He is sup-
posed to become motivated and enthusiastic
about the discipline. He is to know personal
satisfaction because he has selected his own
sequence of problems and, through active re-
sponses of his own, has succeeded at these
problems.

A second division among proponents of discov-
ery methods is between those who support "independent
discovery" where the learner is almost entirely on his
own and where the teacher serves only as a resource
person, and those who support "guided discovery” in
which the student is led to the "discovery." A state-
ment by Craig helps to clarify these views:

Many have advocated relatively independent
problem solving in the belief that learnin