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ABSTRACT

THE EFFECT OF THE HOLISTIC APPROACH OF TEACHING
ELEMENTARY SCIENCE EDUCATION IN REALIZING THE
PROCESS OF DISTINGUISHING AND MANIPULATING
CONCEPTS OF MAGNETISM WITH CULTURALLY
DIFFERENT CHILDREN

By

Westbrook Arthur Walker

PurEose

The purpose of this study was to determine whether
fifth and sixth grade culturally different learners who had
been taught by instructional television, motion pictures and
audio tapes would be better able to perform distinguishing and
manipulative tasks better after an instructional sequence had
been presented to them than before the presentation of the
vinstructional sequence,

This study provided the basis for testing the'effec-
tiveness of an instructional strategy called the Holistic
Approach in the teaching of elementary science. It per-
mitted the opportunity to establish the value of a non-
verbal evaluation instrument in adequately assessing the

cognitive achievement of culturally different children.

Design and Analysis Technique

This study used a quasi-experimental longitudinal

and time series design. The data collected in the study was
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interpreted by use of acceptable statistical techniques for

assessing the achievement of participants exposed to the

teaching technique applied during the study using a one

group pre and post-test design on the experimental group.
The statistical tests used were (1) the Analysis

of Variance, (2) Analysis of a Multivariate Linear Model

and (3) the Univariate and Multivariate Analysis of

Variance, Covariance and Regression for Trend Analysis.

Populations

Sixty-seven elementary children from one school
were used in a large group setting in an inner city area
in the Buena Vista Township locéted in Saginaw, Michigan.
The sample consisted of twenty-one fifth graders and
forty-six sixth grade youngsters. The cultural identifi-
cation of the sample consisted of six Mexican Americans,

one White-American and sixty Black-Americans.

Instrument

The evaluation instrument used featured fifteen
8 x 10 high-glossed magnetic photograms produced by a
photographic chemical process. The lines of forces
captured on the magnetic photograms were produced by
manipulating magnets beneath photographic paper sandwiched
between two clear sheets of plexiglass. Iron filings
were sprinkled on the plexiglass producing the lines of
forces to be reproduced by the learner. Written questions

were developed for the study to accompany a pictorial
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diagram of randomly arranged particles. Symmetrically
arranged particle drawings were also designed to explain

magnetized and non-magnetized substances.

Findings in the Study

fhe major findings of the study were:

1. The strategies used for the Holistic Approach
differed in techniques and philosophies from the conven-
tional utilization of strategies. The varieties of
strategies exployed in this study offered the participants
procedural options of selecting and utilizing a specific
strategy designed for differing learning styles. Moreover,
it was found that the participants were able to execute
tasks better after the instructional sequence had been
applied than before. The application of the instructional
sequence supported the conclusion that the cognitive
abilities of culturally different children were enhanced
and improved when direct, specific verbal instructions
were given in the language of their environment.

2. The use of action verbs to articulate a specific
ébjective proved effective in increasing the participants'
ability to achieve. The objective of using action verbs
was accomplished and proved effective, suggesting that the
participants of the study did not have to "figure out" what
was expected of them.

3. Correlational techniques supported the assumption
that the participants of the study were able to conceptual-

ize and solve problems.
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4. It was found that neither the reading level
c;tegories nor the language usage categories of the
participants hindered their abilities to achieve equally
on the post test.

5. The use of the non-verbal instrument designed
for evaluation was effective for assessing achievement of
culturally different children in this study.

6. The usage of an behavioral-objectives teaching
pattern featuring expected outcomes, predictive academic
performances and the variety of instructional strategies
played a major role in the achievement of the participants
in this study.

7. The results of this study showed a significant
linear trend with a resulting conclusion of equal achieve-

ment for all participants as measured by post test scores.
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CHAPTER I

THE PROBLEM

Introduction

Science is taught in elementary schools to bring
about pupil growth in the cognitive, affective, and
psychomotor domains of knowledge.

In most classrooms a major part of the school day
is spent with language arts and mathematics. 1In
too many instances these subjects are taught as
mechanical skills with little deviations in
approach from day to day. In many classrooms,
science has become another skill to master . . . .
Although children are often not highly motivated
by this type of science instruction, many teachers
continue their strategy and in many instances '
watch their children's interest in science

slowly deteriorate.

The teaching of science has been historically
directed toward the production of scientists with little
consideration being given to those children who are only
interested in the consumerable use of science. Curricula
for elementary science have been responsible for creating
tasks for accomplishments in a content style without any
primary intent of the content, except to promote the
memorization of facts about phenomena found within the

physical universe.

1Paui C. Beisenhertz, "Effecting Change in
Elementary School Science," Science and Children, X, No. 3
(November, 1972).




Curricula of elementary science should be more
specifically purposed. For elementary science learners,'
who are required to master content materials, there should
be objectives states in specific behavioral terms. To
accompany the specified objectives, a variety of teaching
strategies should be provided. These varied learning
strategies would provide the opportunity for learners
manifesting different learning styles, to elect a strategy
comparable to his or her learning style. To effectively
facilitate favorable conditions for learning of the content
material, appropriate media should be available for use
to completely execute each part of all available teaching
strategies provided for learning.

The review of the literature for this study
supports the fact that many changes have been brought
about in the history of American elementary curricula.
However, none of the newly adopted curricula have existed
for any length of time.

Literature research showed that most changes were
brought about as a result of philosophies without assessable,
meaningful objectives or technology. The habits elementary
learners found within these curricula changes often showed
signs of restraint imposed by overindoctrinated adults
who often attempted to tame the delightful originality of

the learner.2

2John Dewey, Human Nature and Conduct (New York:
Henry Holt and Company, 1922).




Traditionally, the values and ideals which have
been conceptﬁalized in the elementary school curricula
reflect the attitudes of society which support the schools.
When changes in societal need develop, the curricula in
elementary science, for example, must move to implement
the need through new methodology and programs of a
pbsitive nature.3

Schools have often projected the idea in science
education that the strategies of science are the only way
to seek truth. Elementary science education can play a
significant role in providing the opportunity for learners
to realize that although science is a way of knowing, it
is not the only way. Elementary science curricula must
focus upon all of the facets of growth potential of the
learner, permitting the development of a wholesomé,

psyhcologically sound educated individual.

Need for the Study

The environment in which learners are placed plays
an important role in the amount of measurable learning that
éoes occur. Persons responsible for this environment can
reélize maximum growth from the learners by providing the
proper atmosphere and by facilitating the necessary struc-
ture and equipmént for that growth. The role of the

facilitators can help learners use knowledge gained in

3Roger W. Bybee and I. David Welch, "The Third
Force: Humanistic Psychology and Science Education,"
The Science Teacher, XXXIX, No. 8 (November, 1972).




their experiences rather than merely having the learner
compile facts of science. The role of the facilitator can
also provide the desire for elementary science learners to
search for basic principles and generalize from these
basic principles.4 However, facilitators responsible for
a learning environment should consider the following four
conditions:

(a) selecting, organizing the content and stating
the objectives of instruction as observable
participant behavior;

(b) making and implementing instructional decision;

(c) creating devices for measuring participants
achievement, and

(d) evaluating the appropriateness of objectives,
the effectiveness of instruction and the
validity of measurement techniques.>

An instructional design must also show a sequence
of three basic requirements for use as a possible model.
These requirements are input, process and output.6 Each
component specifies a specific and different function.

Input includes students' entering ability and

situation constraints; process transforms input

abilities into output behavior and, output states
specific student performance capabilities.

4Dav:Ld P. Butts, "The Relationship of Problems
Solv1ng Ability and Science Knowledge," Science Education
(March, 1965).

5John B. Hough, "Ideas for the Development of
Programs Relating to Interaction Analysis," Innovative
Ideas In Search of Schools: Title III, PACE (Lansing:
State Board of Education, 1966), p. 97.

6C. Victor Bunderson and David Butts, "Designing
an Instructional Program--A Model; Designs for Progress
in Science Education" (National Science Teachers
Association, Inc.), p. 59.

T1bia.




The following figure represents a designed instructional
package with standards of documentation that have often
escaped most published material. Figure 1 shows a pre-
scriptive approach to the design of an instructional system.

Reading levels and language usage often caused
misinterpretation of written tests by learners of dif-
ferent cultural backgrounds, when the tests are used to
show achievement in the cognitive domain. However, there
is less frequent use of alternative testing techniques for
assessing the cognitive growth of these learners having
different background and cultural orientation.

The use of non-verbal material for instruction, has
proved successful in areas of the deaf, blind, and for
learners having other auditory and speech difficulties.

It appears that use of non-verbal communication for |
culturally different groups having difficulty with
"standard" reading techniques, and language usage
‘requirement would benefit greatly by use of an instruc-
tional sequence using a non-verbal instrument for
assessing the amount of cognitive growth occurring over
a period of time.

In the last several years, Buena Vista School District
has achieved in the lower ranks of academic performance on the
assessment test required by the State of Michigan. Thus an
attempt to test the academic abilities of the learners of

the study area by a method other than by use of a written



Design Activities

1.

3.

4.

Needs and Justification

a. Write societal need.

b. Write program goals.
Describe "job"
requirements.

c. Write justification
of approach

Instructional Design

a. Goal synthesis. Derive
particular terminal
objectives.

Set entering per-
formance standards

Effect of constraints
on program design.

b. Analysis of task and
learner.

Derive intermediate
objectives.

Construct learning
hierarchy.

Specify relevant learner
attributes.

Evaluation and Revision
a. Editorial evaluation.

b. Internal empirical
evaluation

c. External empirical
evaluation

Do learners meet terminal
objectives?

Longitudinal validation--
do graduates meet
"job" requirements?

Use of Feedback: Return to
any previous step as
indicated by evaluation;
revise and recycle.

Design Products (for Program Manual)

Describe the social context
requiring an educational program.

The situation in which graduates
will find themselves, and the
things they will need to do.

Why are the media and general
approaches appropriate to the
program goals (in contrast to other
ways) ?

Behavioral objectives.

Prerequisites.

Narrow choice of media and
methods.

What must learner be able to do to
achieve higher-order objectives?

What is the prerequisite relation-
ship among objectives?

Which traits or background knowledge
differences interact with possible
instructional methods?

The product is changed in the program.

Item analyses and revision

Revision data if appropriate.

.. . . 8
Revision data if appropriate.

Figure 1.--A prescriptive approach to the design of instructional
systems.

8Ibid.. . 60.



test could prove significant to the investigator in
determining whether there is cultural bias in the test
or whether the deficiency is due to the internal structure

of the school district.

Purpose of the Study

The purpose of the study is to determine whether
fifth and sixth grade learners taught by instructional
television and other media, will be able to better
distinguish and perform ménipulative tasks which will be
determined by use of a non-verbal instrument developed
for the holistic approach.

The instructional sequence was designed, developed
and written specifically to teach fifth and sixth grade
learners to distinguish between different magnetic lines
of forces and to manipulate magnets producing specified
magnetic field patterns.

This study would allow for the development of a
physical representation which could provide a basis for
the explanation of phenomena they cannot see, thus pro-
ducing a condition of scientific explanatory.

Individual classroom teachers often admit that they
are poorly equipped to teach underlying concepts of
magnetism. Learners at the fifth and sixth grade levels,
on the other hand, are keenly interested in this area
and receive limited satisfaction through traditional

instruction. The learner is often given facts but is seldom



allowed to investigate for suitable explanations of what
actually happens in this area of study.

While the primary purpose of this study is to
develop a schema for the Holistic approach and an
appropriate instructional sequence to the teaching of
science, it also provides the opportunity to develop a
new image for instructional television within the project
community. Too frequently parents and teachers have
become disenchanted with ITV because they have been

exposed to poorly produced programs.9

Operational Definitions

1. Cassettes: For this study cassette will be
taken to mean an enclosed case which contains two little
hooks that permit reel to reel recording and playback.

2. Audio tapes: For this study audio tape will be

_taken to mean electromagnetic tapes produced for cassette

tape players to be used for instruction.

3. Holistic approach: For this study, holistic

will be taken to mean that process which involves the use
of multi-media materials, multi-media techniques, three-
dimensional objects, pretest, post-test, laboratory

investigation, and humanistic psychology.

9Donald G. Wylie and Robin Halley, Needed: A New
Image for ITV: Audiovisual Instruction (May, 1971).




4. Humanistic: For this study, humanistic will

be taken to mean that overtly observable human character-
istic which manifests sincerity, love, concerns,
sensitivity and care for participants.

5. Instructional television (ITV): For this

study ITV will be taken to mean that type closed circuit
television system which limits distribution of an image
and sound directly connected to the origination point by

coaxial or microwave link and is used for instructional
10

purposes only.

6. Lines of force: For this study, lines of force

will be taken to mean curving 1lines moving from one end
of a magnet to another, all of which produce the magnetic
force field.

7. Magnetic force field: For this study, magnetic

force field will be taken to mean that field produced by
magnets, which offers a push or pull by the magnet.

8. Magnetic fields: For this study, magnetic

fields will be taken to mean the force field that surrounds
the magnet, caused by electrons moving in orbital paths
establishing a condition called orbital motion and electron
spins. These influences are measureable or mechanically

' represented.

loVernon S. Gerlach and Donald P. Ely, Teaching and
Media (Englewood Cliffs, N.J.: Prentice Hall Inc.), p. 386.
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9. Magnetic materials: For this study magnetic

materials will be taken to mean those materials that are
visually affected by magnets by showing an attraction to
a magnet or by showing repulsion from a magnet.

10. Magnetic photograms: For this study, magnetic

photograms will be taken to mean a high gloss black and
white photographic print produced by a photographic
developing process. This print is used as an instrument
for evaluation.

11. Motion pictures: For this study, motion

pictures will be taken to mean a recording of a moving
image in color or black and white produced from live
action or from graphic representations. Objects or events
may be in normal motion, in slow motion, time-lapse, or
stop motion.

12, Participants: For this study participants

will be taken to mean those sixty-seven elementary fifth
and sixth graders subjected to treatment and to evaluation
in the study.

13. Video tape: For this study video tape will

be taken to mean an electromagnetic tape produced to be
used with a video tape recorder.

14. Video tape recorder (VTR): For this study

VTR will be taken to mean an electronic device which
permits the recording and playback of video images and

gound production.
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All operational or stipulative definitions have been
defined using the guidelines for educational research
established by Sax who proports:

« o « A stipulative or operational definition

allows the researcher to define any term in

any way he sees fit as long as its meaning is

clear to the reader. . . . Stipulative or

operational definitions can be neither true

or false.l
Some of the terms included have been given lexical or
informative definitions to facilitate the ease of thesis
preparation.

Research Hypotheses and
Hypotheses Tested

Fifth and sixth grade students who receive instruction
utilizing the holistic approadh to the teaching of magnetic
materials and magnetic fields, using Instructional
Television as a teaching device, will score higher on a
post-test within a five week period than on a pretest
given at the inception of the unit on magnetism using the
same.instrument for repeated measures during the study.

The hypbtheses tested for this study were listed
in the following null form:

Hol: There will be no mean improvement ?epween

the pre- and post-test in the participants
ability to perform distinguishing and
manipulation tasks as measured by the

instrument constructed for the "Holistic
Approach."

11Gilbert Sax, Empirical Foundations of Educational
Research (Englewood Cliffs, N.J.: Prentice-Hall, Inc.,
r Pe 117.
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There will be no mean improvement in
achievement per class, between the pre-
and post-test, and will not represent

80 per cent of the content material being
successfully mastered by 80 per cent of
the participants, as evidenced by the
instrument constructed for the "Holistic
Approach."

There is no correlation between the final
scores on reading skills, and the final
scores on concept skills as determined by
the Iowa Test of Basic Skills.

There is no correlation between the final
scores on reading skills, and the final
scores of problem solving skills deter-
mined by the Iowa Tests of Basic Skills.

There is no correlation between the final
scores on language skills and concept
skills as determined by the Iowa Test

of Basic Skills.

There is no correlation between the final
scores on language skills and problem
solving skills as determined by the Iowa
Test of Basic Skills.

There is no difference between the ability
of the three reading levels groups to
achieve equally as well on a post-test
measure as determined by the post-test
scores on the experimental study.

There is no difference between the ability
of the groups of language usage levels to

achieve equally as well as measured by the
post-test scores on the experimental study.

There will be no difference in improvement
of the three classes on each measurement
Mj----M; on the experimental study.

There will be no interaction between classes
and reading levels on the post-test scores
of the experimental study.

There will be no interaction between classes
and language usage levels on the post-test
scores of the experimental study.
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Overview of the Procedures
and Analysis

This study used a quasi-experimental longitudinal
or time series design. The data collected in the study
was interpreted by use of the following statistical tech-
niques for assessing the achievement of participants
exposed to a teaching technique applied during a study,
using a one group pre- and post-test design on the
experimental group. Below are the statistical tests:

1. Analysis of variance.

2. Multi-variate analysis.

3. Trend analysis.

This study focused on the fifth and sixth grade
levels with a particular instructional sequence and
specified materials written and developed by the investi-
gator.

Sixty-seven elementary school children from one
school were used in a large group setting in an inner city
area in the Buena Vista Township located in Saginaw,
Michigan.

The cooperating teachers of the participants used
were given in-service training involving the philosophy and
utilization of the prepared materials to be used in the
study. They were also taught to use the data-collecting

device effectively and to interpret the conditional lines
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of force behaviors as found on the fifteen magnetic photo-
grams used for testing the distinguishing and manipulative
ability of each participant. The teachers became
acquainted with the objectives of the study. They also
studied the objectives of the work book which had been

written in terms of simple human behavioral performance.
There were five observations made aside from the pre-test

and post-test.

Basic Assumptions.--

l. This study begins with the assumption that
any significant gain in achievement between the pre-test
and post-test scores of this experiment will be attributed
primarily to the application of the Holistic Approach.

2. That the reading level of learners makes no
difference in the ability of learners to perform tasks
that are orally stated and graphically illustrated.

3. That language usage of learners does not
hinder the ability to perform tasks when stated in
language or terminology that is understandable by the
iearners.

4. That repeated measurement over time will show
a significant growth in performance if the learners know
exactly what is expected of them.

5. That instructional material presented in parts
of a total sequence will enhance the desired outcome of

the study.
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6. That the time limit of five weeks is sufficient
to acéomplish the 80/80 prediction of this study.

7. That experimental isolation, used as a vehicle,
will provide the control necessary to preserve the history
of this study during the five week period of this study.

8. That interest in subject matter content will
escalate, when the facilitation allows for a variety of
media and personal interaction of the participants of the
study with the materials provided.

9. That selection of the curricula, media, and
strategies used were adequate for the participants of this
study.

10. That a non-verbal instrument is capable of
effectively evaluating the progress of the participants
of this study.

11. That cultural freedom will be evidenced by
use of the non-verbal instrumént and achievement will be

significant.

Limitations of the Study.--

1. The population to which the conclusion of this
study can be applied is the sample of fifth and sixth
graders of the participative study area (Buena Vista #9
School District; Archer Claytor Elementary School).

2. Although the study has positive statistical use,
its practical use can only be inferred to the investigated

area.
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3. The design of the study will be limited to
aréas'having similar type equipment which can be used for
the curricula and the study replications.

4. The scope of the supplementary activities and
materials were limited by the investigator.

5. The study is limited to a time series or
longitudinal study with repeated measures, without a con-
trol group.

6. The study was limited to academic achievement
in science without consideration given to the measuring
of attitudes of learners.

7. The study is limited to developing and measuring

the distinguishing and manipulative skills of participants.

Overview of the Thesis

Chapter I has been developed to articulate existing
conditions in the area of elementary science education.
These conditions were developed through continuing efforts
to up-grade the elementary science curricula, methodology
and technology. The revealing of the aforementioned
éfforts provides the basis for describing the nature of the
problem for this study. The introduction in Chapter I

serves as a prelude to developing the Need for the Study.

The inconsistencies found in the Need for the Study provides

the necessary information for developing the Purpose of the

Studx.
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The language needed to describe the study is pro-
vided.by the operational and lexical definition of terms
of the study. With the research hypothesis and hypotheses
‘tested, basic assumptions and the limitation of the study
provided, the remaining portion of the thesis is structured
thusly.

Found in Chapter II, Review of the Literature, is
an introduction, a historical legacy of the trends in
elementary sdience curricula from the early eighteenth
century to the Pestalozzian era in the United States
continuing through the Nature Study Movement. Following
the Nature Study Movement, the legacy continues to New
Direction in Science Curricula based on the philosophy of
James, Pierce, and others, to Dewey and Craig. Also
included are comments from the Thirty-First, Forty-Sixth
and Fifty-Ninth Yearbooks to Recent Trends in Elementary
Science Curricula. Discussion continues from the National
'Science.Foundation funded projects to governmental reaction
and effects on existing science projects, to pedagogy and
structure within a discipline.

Chapter III, the description of the study, deals
with a narrative discussion of the design used and the pro-
cedures applied for selection of population for the study
along with descriptions of subject matter content written
and activities designed for the study. This chapter also

points out the mechanistic application of instructional
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sequences, expected outcbmes, and a prediction of an
accepﬁable performance as a standard for the development

of an evaluation model to be used for assessing the achieve-
ment of the participants of the study.

Chapter IV includes the analytical treatment of the
data collected and the findings in the study. This chapter
attempts to corroborate the claims made by the investigator
prior to the undertaking of the study.

Chapter V includes the summary, conclusions, impli-
cations and recommendations as a result of the study.

Chapter VI, the appendix, includes bibliography,
copies of television scripts, workbooks, electromagnetic
tapes script, excerpts and comments from ITV scripts,
copies of typed cards, representative "Supers," copy of
the instruments, data, the data collection vehicle and

drawings of the magnetic photograms used in the study.



CHAPTER II

REVIEW OF THE LITERATURE

While "improved" curricula, innovations and philo-
sophical transitions have generally been accepted by teachers
as vehicles to increase interest and encourage digestion of
subject matter by pupils, the recent upsurge in science
curricula has not been a reliable "fingers in the wind"
indicator as to the direction which science education is
apt to take in the future. Past curricula changes in them-
selves have not been able to guarantee measurable outcomes
in content, so there is growing support to consider alter-
nate techniques which might successfully help realize indi-
vidual pupil interest, thought and comprehension of science
education goals and objectives.

The review of the literature for this study will
attempt to show some of the results of contemporary cur-
ricula change as well as to identify alternative proposals
for increasing pupil growth and realizing educational
objectives. The historical accounts of the changes in
the curricula of elementary science and the rationale for
change have not justifiably included a workable technique
and/or alternative sequence for the teaching of elementary

science, but have highlighted the theories and philosophies

19
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upon which curricula changes have been made. Too often,
the predicted basis for change have waned.

The review of the literature for this study will

be conducted on the following sequence:

1. historical trends in elementary science edu-
cation curricula,

2. recent trends in elementary science education
curricula,

3. pedagogy and/or systems as a technique for
improving instruction in elementary science
curricula.

Being a curriculum worker these days is no easy task.
As American education goes through the growing pains
of revitalization and adaptation to new social goals,
curriculum workers are confronted with a bewildering
array of innovations, each with its champions and

its critics, all loudly proclaiming their special
points of view. In addition, providing school
materials has become a more lucrative business and
schools everywhere are finding themselves the target
of the hard or soft sell by American industry as
never before.

As a consequence, curriculum decision has been made

much more difficult than ever and it is hard for a
conscientious worker to know who and what to believe.

Historical Trends in Elementary
Scilence Curricula

Historically elementary school science has been
found in elementary school curricula designed to be used

by and for the education of children as early as the

lArthur W. Combs, "Forewords," The Changing Cur-
riculum Science, ed. by Richard E. Haney (Association for
Supervision and Curriculum Development, NEA, 1966), p. V.
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eighteenth century. According to historians, men and
women were ignorant and untrained, the curricula very
limited, the methods inefficient and time was wasted.
Historians seldom mention the use of apparatus such as

blackboards, pictures, globes and maps in the teaching

process.2 Underhill states that:

Comenius has frequently been referred to as the
first to introduce the study of nature into the
schools. The Orbis Pictus is the most famous of
these early attempts at the study of 'things not
works,' although not the first.3

Direct observation of natural occurrences did not,
however, occur in literature for children until the late
seventeenth hundreds and early eighteenth hundreds. The
effects of this literature lead to the first practical
application of educational theory which later extended great
influence on the practices in schools. These writings and
methods were much more improved over earlier eighteenth-
century methods.4

These materials in the early writings classified as
'didactic literature,' specifically prepared for
the education of children in form of literature
began to shift from children's literature to in-

structional materials which were of the same content
and was used by tutors of the children, which later

2Clifton Johnson, 01d Time Schools and School Books
(New York: MacMillan Co., 1909).

3Orra E. Underhill, The Origins and Development of
Elementary School Science (Scott-Foresman and Co., 1941),
p. 1l4.

41piga., p. 15.
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influenced the use of these materials in the homes
by parents as well.>

Early Writers of Elementary
Science Curricula

Thomas Day wrote science materials for elementary
curricula as evidenced by the appearance of some astronomy

and biology in his writings of Sanford and Merton.6 Having

an exceptional ability for digesting enormous amounts of
material, he had at his disposal a tremendous wealth of
information for publication and was noted to be a dedicated
disciple of Rousseau. Aikens writes that Mrs. Anna Wetilia
Barbauld, wrote in collaboration with her brother, books

in science and were used by both her husband and herself

in a school conducted by them for young children.7 The
curricula consisted of descriptive materials including such
materials as the provision for food, clothing, and shelter.
They also centered around topics that are commonly found

in a contemporary social studies curricula. The curricula
material also gave much cultural information for children.
The influence of Mrs. Barbauld reached far and some of it

was inherited by Maria Edgeworth.

SEmalyn E. Gardner and Eloise Ramsey, A Handbook of
Children's Literature (Chicago: Scott, Foresman and Co.,
1927), p. 175.

6

Underhill, op. cit., p. 17.

7John Aikens, The Ants of Life (Boston: Samuel H.
Parker, 1803).
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Edgeworth's lessons were patterned after Mrs. Barbauld's

Lessoﬁs for Children and were meant:8

« « « to entice young people to the study of mechanical

contrivances and scientific apparatus, which are

commonly classed under the head of useful inventions.

The chief aim of this work, however, is to present all

these subjects in that light in which is best suited

to produce careful comparison, to elicit judgment and

reflection, and to suggest such combinations of thoughts

as may aid in inventive effort of the imaginative

faculty.9

Hare writes that Edgeworth had personally met such
scientists as Boyle, Davey, Erasmus, Darwin, Madam Rumford
and concludes that this first hand exposure to the works of
these scientists, gave her "first hand" exposure to the
processes and attitudes used and exhibited by them.lo
Murch in his works points out that some of the best
type serious books were written by Abbott, an American
11

mathematics professor. He wrote sixty-eight volumes with
several volumes devoted to science Abbott patterned his
work after that of Barbauld and others. His books were
designed to relate to the effect upon the children's habits
of thinking, reasoning and observation, and its content
covered material such as optical illusion, diffraction of

light, clouds, rainbows, dew on stems, etc.12

8Maria Edgeworth, Harry and Lucy (Boston, 1825).

9American Journal Education, Vol. 1 (1826), p. 191.

loJ. C. Augustus Hare, Maria Edgeworth's, Life and
Letters (New York: Houghton Mifflin Co., 1895).

llJerome Murch, Mrs. Barbauld and Her Contemporaries
(London: Longman, Green, 1877), pp. 30-31.

12

Ibid.
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The religious puritanical influence in elementary
science curricula began to dwindle after one hundred and
fifty years, and instructional material becomes more |
prevalent in the schools in forms other than folktales

and fairy tales.t3

The books in the latter part of the eighteenth centu-
ry showed definite signs of instructional improvements.
Fields says:

About this time there began to appear the earliest
of those little books which endeavored to give
information on all manner of subjects, history,
astronomy, science, natural history, botany,
manufacturers.

Brief Summary.--

1. Group instruction was the primitive focus of
the early writers in curricula and stressed the
study of things and occurrences.

2. The techniques used for the group discussions
were:

a. description of objects and pictures of
objects,
b. reading about science--no investigation.

3. Elementary science curricula was predicted on
theology although most of its writings involved

phenomena.

131pid., p. 32.

14E. M. Fields, The Child and His_ggdk (London:
Wells Gardner, Darton and Co., 1891), p. 256.
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Doctrine of Pestalozzi: Effects of
Pestalozzianism on United States

Reisner says that the Pestalozzian method o=
teaching was the most exciting curricula for elementary-
school methods during the eighteen hundreds, and clacses
the method as one of the most reform movements which sprang

up as a result of expression of current dissatisfaction.15

Pestalozzi says:

A man who has only word wisdoms is less susceptible
to truth than a savage. The use of mere words
produces men who believe they have reached the goal,
because their whole life has been spent in talking
about it, but who never ran toward it, because no
motive impelled them to make the effort. . . . I
come to the conviction that the fundamental error

« « o« the blind use of words in matters of instruc-
tion . . . must be exterpated before it is possible
to resuscitate life and truth.l6

While Pestalozzi's work was well established in Europe
before coming to America, he believed that:
The highest attainment can only be reached by means
of a finished art of teaching, and the most perfect
psychology; thus securing the utmost perfection in
the mechanism of natural progression from confused
impressions to intelligent ideas.
After Pestalozzi had analyzed the school svstem of

his day and found them very much lacking, he began to

establish a methodology and psychology to improve learning

15Edward H. Reisner, Evolution of the Common School

(New York: MacMillian, 1930), Chapter XXI.

16Herman N. Krusi, Pestalozzi: His Life, Mark, and
Influence (Cincinati: Van Antwerp, Bragg and Co., 1875),
p. 152.

171pia., p. 154.
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conditions. He justified his efforts using the following
philosophy:

Whatever, therefore, man may attempt to do by his
tuition, he can do no more than assist in the
effort which the child makes for his own develop-
ment. . . . The knowledge to which the child is to
be lead by instruction, must therefore, necessarily
be subjected to a certain order of succession, the
beginning of which must be adapted to his first
unfolding of his powers, and the progress kegt
exactly parallel to that of his development.l8

The following three ways are indicative of the
Pestalozzi method presented to children who become of
school age.

1. To give names of letters, figures, and other
symbols, followed by definitions, rules, and/or
limited number of facts, most of which have no
relation to those already known to the child. . . .

2. To allow children to continue for a time in
school the plays which they have learned at home,
thus giving vent to their natural activity. . . .

3. To place objects before them in which they are
interested, and which tend to cultivate their
perceptive faculties; and, at the same time,
lead them to name the object, to describe its
parts and state the relation to its parts.l19

The third of these methods leads to the famous object
teaching.

Object Teaching.--Pestalozzi's theoretical work

based on emphasizing description of animate and inanimate

objects, was virtually the basis of all the early elementary

181pid., p. 155.

191pid., p. 162.
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science that was taught in the United States and was
categofized as "object teaching."20

Many educators of America introduced some of the
best phases of object teaching into texts, lesson plans

and much of their educational practices.21

Near the end
of the nineteenth century, a shift in emphasis occurred
with the need for a commdn program for pupils resulting
from assorted displeasure with object teaching.
Dickens describes his concern for object teaching
by saying:
« « o perhaps the three quarters of an hour spent
was too long a Eime for acquiring a few facts about
a penny. . . .2
A description of the methodology used in object
teaching is described by Calkins, he says:
pupils should be lead to point out and name the parts
of common objects, to tell the shape of the parts,
and the uses, color, etc., of the objects. This
exercise should be conducted as to give the children

the abilit¥3to describe readily objects which they
see. . . .

20Edward Victor and Marjorie Lerner, Reading in
Science Education for the Elementary School--Herbert A.
Smith, "Historical Background of Elementary Scienct" (New
York: The MacMillan Co., 1967), p. 34.

21H. B. Wilbur, "Object System of Instruction,"
American Journal of Education, Vol. 15 (March, 1865),
pp. 190-208.

22Charles Dickens, "Object Teaching," Massachusetts

Teacher, Vol. 15 (July, 1862), pp. 258-261.

23Thomas Kiddle, Thomas F. Harrison, and N. A,
Calkin, How To Teach (New York: American Book Co., 1877),
p. 59.
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Clakins further encourages the utilization of objects

by suggesting:

Objects having special qualities in a prominent
degree should be showers, and the pupils led to
observe a given quality in several objects, as a
means of teaching them to recognize the same
quality whenever it may come within their
observation. . . .24

Harrison feels that the importance of ordering as
a method of teaching elementary science will allow for the
transfer of knowledge gained or observations made from one
object to another within a particular order, when he
described the necessity of orders or families in saying:

Such of the orders or families, should be taught

as one very familiar, and depend upon quite obvious
distinctions, familiar names being exclusively
used. 25

He continues by specifying:

. . Thus the Mustard Family, the Pulse Family,
the Crowfoot Family, the Rose Family, the Lily
Family, etc., . . . may be taught as far as the
collection and presentation of specimens render
it desirable; that is, not the mere fact that there
are such families, but in connection with an actual
object, and when the inquiry is, to what family
does it belong? . . .26

However, good object teaching was, critical analysis
began to creep into the literature. Bernard writes:
A common error committed in object teaching is in
converting exercises that should be strictly for

development, into instruction in abstract science.
. « « To this end the senses must be exercised on

241pi4.

25Thomas F. Harrison, A Book of Methods (Cincinnati:
Electric Press, Van Antwerp, Bragg and Co., 1877), p. 167.

26

Ibid.
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the sensible qualities and properties of objects;
and when the consideration of these objects goes
beyond the reach of the senses, then of course,
the exercise ceases to be a development exercise,
and becomes either an exercis% of the memory or of
some of the higher faculties. 7

Wilbur, then Superintendent of the State Asylum
for Idiots, Syracuse New York, in an address to the National
Association of Teachers, says:

The 'object system of instruction,' so called, was
referred to at some length, and I indulged in some
passing criticisms upon the peculiar method of
instruction . . . which persons were laboring to
introduce into this country. . . .28

Wilbur further states:

« « « The errors into which I feared the over-zealous
advocates of the 'object-system' might fall proved

to be no chimeras. An evil, which, with the respect
I felt for the American teachers, I then depreciated
as somewhat remote, has become imminent. The 'Oswego
System' is the new impress that is to give it
currency on this side of the water.

Educational Theory.--Following the Pestalozzianism

in America, came the educational theory of Herbart.

Herbart's theorys supplement those of Pestalozzi's, while
Pestalozzi offers sense-perception, he made no account of
previous experience and the process of digesting intellectual

thoughts.30

27Henry Barnard, American Pedagogy (Hartford, Brown
and Gross, 2nd edition, 1876), p. 269.

28H. B. Wilbur, Object System of Instruction, as
cited in Henry Barnard's American Pedagogy, P. 474.

29

Barnard, op. cit., p. 474.

30William J. Eckoff, Herbarts ABC of Sense-
Perception (New York: D. Appleton and Co., 1896), p. viii.
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Herbart offered an added dimension of sense-
perception, spatial forms and measurements. In an attempt
to describe a system, it was obvious that as a psychologist,
Herbart was a novice but as a pedagogist he was an au-
thority.31 McMurray explains that:

The theories of the Herbartians led to a more
generalized approach and to a breaking down of
subject matter boundaries.32

Specialists of specific subject matter area were of
the opinion that organized forms of subject matter context
would lose certain inherent values when approached logi-
cally.33

The history of educational fheory had been thoroughly
studied for the purpose of selecting the best theory ap-
propriate for the need of the elementary science curriculum.

Motor activity and handwork were vehicles theory
used to promote science activity. Dewey says:

The history of educational theory is marked by
opposition between the idea that education is
development from within and that is formation from
without; that it is based upon natural endowments
and that education is a process of overcoming

natural inclination and substituting in its place
habits acquired under external pressure.

3l1pig., p. 10.

32Frank McMurray, "Concentration," Herbart Society,
lst Yearbook (1895), pp. 27-69.

33william C. Bagley, The Educative Process (New
York: MacMillan, 1922), p. 182.

34John Dewey, Experience and Education (New York:
MacMillan, 1938), p. 1.
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The attitude concerning natural science in the
elemenfary curricula was described by Harris by saying:

Natural science is only a superstition, because the
pupil cannot see the relation between the various
branches . . .33

Another ill of the elementary science curricula was
a lack of, and poor preparation of teachers. Parker writes:

« « « But it must be constantly borne in mind that the
foisting upon the schools of studies, no matter how
strong the argument is concerning their intrinsic
value, have been, and always will be, a failure with-
out tgg educated, trained, and competent teacher.

McMurray showed the relationship of science to
practical life in his revision of methods in science and
says:

Our sole purpose is to show a certain degree of
intelligence into these common observations of the
uses of science, to awaken an intelligent interest
in them, to prevent what is too common a feeling
of blank amazement or even indifference in the

presence of striking and valuable scientific
achievements and objects . . .

As a personal justification for suggesting need for
new directions in the elementary science curricula, Croxton
makes the following observations:

. « « While the school is only one of the educational
agencies, it can best assume leadership in bringing

35William Harris, "Discussion" (NEA Proceedings,
1894), p. 624.

36"Illinois Cook County Biennial School Reports"
(1894), p. 65.

37Charles A. McMurray, Special Methods in Elementary
Science (New York: MacMillan, 1905), pp. 57-58.
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about the interaction that makes for development--
meriting instructing the child regarding his environ-
ment is insufficient--Rather his contacts with the
environment ought to lead him to explore, experience,
and achieve . . . in other words, to undertake some-
thing educational.38

Realizing that the home played an important role as
an institution vital to the development of the child,

Croxton further states:

Children whose training at home and in school has
been of this nature, tend to devise new games, make
collections, tame and rear animals, grow plants,
design dollclothes, construct, compose, paint, give
plays, and engage in a great variety of creative acts
during their leisure hours . . .39

Contrary to the methods of traditional education
found in schools, there is an apparent difference in the
results of creativity found within the child.

Keating writes that earlier in the past, a similar
need for environmental contact was expressed by Comenius

in his argument for needed reform in the schools of his

day.40

Comenius argues:

From this precept it follows that the proper edu-
cation for the young does not consist in stuffing
their heads with a mass of words, sentences, and

ideas dragged together out of various authors, but

in opening their understanding to the outer world,

so that a living stream may flow from their own

minds, just as leaves, flowers, and fruit spring from
the buds of trees, while in the following year a fresh

38W. C. Croxton, Science in the Elementary School

(New York: McGraw-Hill, Inc., 1937), p. 8.
39

Ibid.

401pi4.
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bud is again formed, and a fresh shoot, with its
leaves, flowers, and fruits grow from it.41l

Comenius, as a result of his dissatisfaction with

the process of the educational system, continues by pointing

- gsome failures of the schools:

Terrible deviation in schools, Hitherto the schools.
have not taught their pupils to develop their minds
like young trees from their own roots, but rather to
deck themselves with branches plucked from other trees
and like aesops crows, to adorn themselves with the
feathers of other birds. . . .42

Jackman admitted the fact that his interest and
concern for a new direction in science was both of a reli-
gious and an intellectual concern and felt that the study

of nature would give the dimension back to the science

43 Croxton says:

curricula.
perhaps the fact that nature study evolved from the
reaction against the isolated object lessons and
against the 'dry-as-dust' science teaching explains
the emphasis that many of its advocates have placed
on the development of desirable attitudes toward

the environment, largely to the exclusion of other
values. 44

Nature Study Movement.--Nature study was influenced

by writings of Agassiz, Audubon and Ruskin. The naturalist

was assumed to observe nature for personal enjoyment. Hall

41M. W. Keatings, The Great Didactic of Comenius

(London: Adams and Charles, 1896), pp. 299-300.
42

Ibid.

43Wilbur S. Jackman, "Nature Study and Religious
Training," Educational Review, Vol. 30 (June, 1905), pp. 1l2-
30.

44Croxton, op. cit., p. 25.
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was one of the forerunners in this movement and stated
that: "Science, art, literature, and religion rest upon

love of nature.“45

New York State granted aid to Cornell University
to produce materials for teachers and pupils to help them
facilitate classroom activities.

Anna Botsford Comstock, wife of J. H. Comstock
professor of entomology, at Cornell says:

When we began the work, seemingly so simple, of
trying to introduce into our schools the study

of the children's natural environment, we did not
realize the weight and strength of the blank wall
that we found confronting us. This wall was the
prevalent educational system which was based on a
curriculum that educated every teacher away from
nature. . 46 '

The subsidized Cornell program was geared at pre-
venting migration from the farms to an already overcrowded
city. The Comstocks played a significant role in the nature

study movement by furnishing teachers leaflets and later

publishing the Handbook of Nature Study.

Throughout the nature study movement there were
those who took opposition to both its philosophy/or results

of its application.47 The limitation as well as the

45G. Stanley Hall, "The Function of Nature in Ele-
mentary Education" (NEA Proceedings, 1896), p. 157.

46Anna Botsford Comstock, "Cornell Teachers Leaflet,"
Vol. 17, No. 1 (September, 1923), p. 44.

47L. B. R. Briggs, "Some Aspects of Grammar School
Training" (NEA Proceedings, 1901), pp. 320-330.
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contribution of the nature study curricula was summed up
by Baiiey by saying:

Nature study is not a science, it is not knowledge.
It is not fact. It is spirit. It is igncerned
with the child's outlook on the world.

Patterson writes:

Now if science is held to man in this connection
method rather than matter there might be no dispute
with this claim for science as a 'method of problem
solving' begins even in nature study. But science

as ordinarily used means organized knowledge in
reference to nature. . . .4

Although nature is composed of bits of botany, bits
of zoology, physics, geology, etc., Patterson feels:
Any such organization of nature study would defeat
its purpose . . . the sciences are all bound up
in the great bundle of nature. . . . The attitude
toward nature which nature study tends to engender
would suggest that, with opportunity, nature study

would pass into science as naturally as the boy
into the man.?>

The disciples of the "nature study" movement by the
1920's had exhausted all of their enthusiasm for the move-

ment, and new theorists began to make an impact on the

science curricula.

New Direction in Science Curricula

The writings of James, which emphasized the methods

of investigations, memory and observations, coupled with

481, H. Bailey, The Nature Study Idea (Garden City,
New York: Doubleday, Page and Co., Inc., 1903), p. 6.

49p1ice Jean Patterson, Practical Nature Study and
Elementary Agriculture (New York: D. Appleton and Co.,
1909), p. 16.

501pid., p. 7.
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the consciousness of self and the stream of thought showed

more pragmatical implications of organized investigations.51

James says:

Introspective observation is what we have to rely on
first and foremost and always... ... Introspective
means looking into our own minds and reparting what
we there discover. . . . Every one agreeg that we
there discover states of consciousness.”? . . .

that we have cognition of some sort. . . . All

people unhesitatingly believe that they feel them-
selves thinking, and that they distinguish the

mental state as an inward activity of passion, from
all the objects with which it may cognitively deal.>3

James describes five characters believed by him as
found in thought, they are:

1. Every thought tends to be part of a personal
consciousness.

2. Within each pérsonal consciousness thought is always
changing. ‘

3. Within each personal consciousness thought is
sensibly continuous.

4. It always appears to deal with objects independent
of itself.

5. It is interested in some parts of these objects to
the exclusions of others and welcomes or rejects . . .
chooses from among them, in a word. . . . In con-
sidering these five points successively we shall
have to plunge (in media res) in vocabulary.

Buchler maintains that the writing of Pierces argues:

51William James, The Principle of Psychology (Henry
Holt and Co., 1890), pp. 65-355.

52

Ibid., p. 185.

531pid., p. 225.

5415i4., p. 185.
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« « .« insofar as thought is cognitive, it must be
linguistic or symbolic in character . ._. (i.e.,
it must presuppose communication) . . .°

Pierce introduced in his theory pragmatical oper-
ations such as, how to make over ideas clearly; philosophy
of logic; the principles of phenomenology and found it

difficult to secure a regular teaching position, however,

his effects showed up in other thinkers.56 Royces, James

57

and Dewey demonstrated the Piercian philosophy. Smith

states that the works of James, Pierce, and Dewey contri-

buted greatly to the eventual development of the inquiry

approach in science in the l930's.58

Craig in his study of elementary science curricula,
found that:

« « « one of the facts first noted was a difference
in terminology. The majority of the schools teaching
natural science as a separate subject use the term
'nature study.' A few schools are introducing the
term 'elementary science' to include all of the
natural science taught.

Craig further stated:

Nature study in the elementary school has probably
never developed a functional organization. . . .

531pbid., p. 225.

561pid.

57Justus Buchler, Philosophical Writings of Pierce
(New York: Dover Publications, 1955), p. Xi.

58

Ibid.

59Gerald S. Craig, "Certain Techniques Used in
Developing A Course of Study In Science for the Horace Mann
Elementary School" (New York: Teachers College, Columbia
University, 1927), p. 2.
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This lack of organization has been commented by

some who felt that an organized nature study program
would tend to kill all spontaneous expression on the
part of teacher and pupils. . . . Thus nature study
came to be . . . merely a disconnected series of
object lessons. . . . The lack of organization in
the content in this field has definitely %nterferred
with the successful teaching of science.6

It was concluded by Craig that the selection of goals is an

important task in curriculum instruction.61

A similar study was done by Meier in which she

concluded:

A significant contribution in the field of curriculum
construction was made by Dr. G. S. Craig. . . . The
content of the course of instruction was selected on
the basis of a list of objectives: (1) which conformed
to scientific conceptions that influence the thought
reaction of the individual and modify thought,

(2) which supply information essential to effective
social life, (3) which help in interpretation of
natural phenomena?62

Meier further states:

The large conceptions or 'big ideas' of science
which contribute to the objectives are drawn from
the major scientific fields, since professional
studies have indicated that the child's interest
and needs are in the fields of ghysical science
as well as biological science.®

James in stressing the necessity of reactions states:

The older pedagogic method of learning things by
rote, and reciting them parrot-like in the classroom,
rested on the truth that a thing merely read or
heard, and never verbally reproduced, contracts

601pia.

61l1pid., pp. 2-3.

62Lois Meier, "Natural Science Education in the
German Elementary Schools" (New York: Teachers College,
1930), p. 1l46.

631pid.
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the weakest possible adhesion in the mind. Verbal
recitation or reproduction is thus a highly important
kind of reactive behavior on our impressions; and

it is to be feared that in the reaction against the
old parrot-ricitations as the beginning and end of
instruction. . . . The extreme value of verbal
recitation as an element of complete training may
nowadays be too much forgotten.64

In 1932, an important forward step took place in
science education. The Thirty-first Yearbook of the National
Society for the Study of Education was published. The
following statements represent the generalizations of that
publication:

The major generalization and associated scientific
attitudes are seen as of such importance that under-
standing of them are made the objectives of science
teaching. These statements are so-far reaching in
their implications that they may be said to encompass
the field of science. They touch life in so many

~ways that their attainments as educational objectives
constitute a_large part of the program of life
enrichment.

The generalization further suggests that:

In the light of the foregoing it is proposed that

the curriculum in science for a program of general
education be organized about large objectives, that
understanding and enlargement of the objectives

shall constitute the contribution of science teaching
to the ultimate aim of education, and, that the
course of study be so organized that each succeeding
grade level shall represent an increasingly enlarged
and increasingly mature development of objectives.66

64William James, Talk to Teachers on Psychology
(Cambridge, Mass.: University Press, 1896), p. 34.

65National Society for the Study of Education, "A
Program for Teaching Science," Thirty-first yearbook, Part I
(Bloomington, Indiana: Public School Publishing Co., 1932).

66

Ibid.
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The tremendous amount of research devoted by the NSSE
in National Society for the Study of Education to identifying
major principles of science and their relationship to general
education following the publication of this yearbook, demon-
strated the strong influence that it had on educators and
researchers.67 Two subsequent yearbooks published by the
Society, focused attempts on bringing the content material
of the earlier published yearbook (Thirty-first) up-to-date
and placed continuing emphasis on the importance of science
education in a society becoming increasingly more dependent

on the products of science and technology.68

Reactions and Expressions to the Forty-Sixth
and Fifty-Ninth Yearbook

Barnard, Part I of the Forty-Sixth Yearbook (1947)
says:
Science education in American schools urged further
recognition of fundamental values in the advancement
of scientific knowledge as well as in the improvement
of science education.®9
Published critiques of the Fifty-ninth Yearbook,

Part I, Rethinking Science Education has been offered by

Atkins who says:

67 1pia.

68National Society for the Study of Education,
"Science Education in American Schools," Forty-Sixth
Yearbook, Part I (Chicago: University of Chicago Press,
1947).

69National Society for the Study of Education,
"Rethinking Science Education," Fifty-Ninth Yearbook, Part I
(Chicago: University of Chicago Press, 1960).
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Shamos (p. 2-7) quotes poincare and implies that the
best science study immerses one deeply into the
discipline; he says that impression of science 20
based on its social utility are false impressions.

Atkins expresses his delight with the yearbook by concluding
that:

All contributors seem to share the view of one, that
science is a 'search for order in nature' and that
science education should place greatest stresses on
the 'search.'71l

He praises the Fifty-ninth yearbook by referring to it as:

. « « certainly the most significant contribution to
the general literature of science education in more
than a decade.’2 '

Bayles wondered somewhat whether the title of the
yearbook "Rethinking Science Education" was justified, he
says:

e« o« o I find shortcomings much like those I found in
the Thirty-First yearbook and on which I commented
in two different articles in 1932. . . . Let us be
specific. The title of Chapter III is "How the
Individual Learns Science.'

Bayles confused by undefined terms says:

After several pages liberally interspersed with a
profession of undefined terms such as 'concepts,'
'meanings,' 'generalization,' 'inductive method,'
'deductive approach,' 'percepts,' 'conceptual
thinking,' 'critical thinking,' 'productive think-
ing,' 'problem solving,' 'judgment,' 'scientific
method,' etc., we are then taken to statements such

70Myron Atkin, "Critique A--The Fifty-Ninth Yearbook,"
Part I (Chicago: University of Chicago Press, 1960).
"Rethinking Science Education," Science Teacher, Vol. 27,
No. 4 (May, 1960), p. 9.

71l1pid.

721y,5 4.

73Ernest Bayles, "Critique B--The Fifty-Ninth Year-
Book," Part I (Chicago: University of Chicago Press, 1960);
Science Education, p. 10.
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as: 'The principle of learning which are to be
observed in teaching directly for the attitudes
and methods of science are the same as those ap-
plicable for any other educational objective,' and
'The experience should be psychologically sound,
with due cognizance given to aims and needs.74

Bayles asks seriously:

How non-commital can one get? . . . I submit that
in this entire chapter, there is no enlightenment on
how an individual learns science. . . . I am forced

to report that I find the Fifty-Ninth Yearbook
disappointing.73

Past History Summary.--Staley summarizes the past

history of elementary school science by concluding that
two important features were revealed in his study.

1. Although many of the teaching practices and
underlying philosophies of past elementary
school proceed to be impractical or
unsound, there were some characteristics of
past elementary school science which withstood
the advances in social, economic, scientific,
technological, and educational thought and
practice. These were the methods, procedures,
and ideals which characterized much of present
elementary school sciences.

2. One of the apparent reasons for the failures
of many of the past approaches to the teaching
of elementary school science was the teachers
lack of understanding of the underlying philo-
sophies and lack of skill needed to implement
these programs.76

T41pi4.

T51pia.

76Frederick Allen Staley, "A Comparison Study of
The Effects of Pre-service Teachers Presenting One or Two
Micro-Teaching Lessons to Different Sized Groups of Peers
on Selected Teaching Behaviors and Attitudes in an Elementary
Science Methods Course" (unpublished Ph.D. dissertation,
Michigan State University, 1970).
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He further concludes, that among these surviving
practices and ideals are the beliefs that: (a) children
should be provided with real experiences, (b) children
should be actively involved in science activities, (c) the
structure of the elementary science program should be
interdisciplinary in nature, and (d) elementary school
science consists of learning the products of scientific
endeavors as well as the methods used by scientists to

discover and Study science.77

Recent Trends in Elementary
Science Curricula

Blackwood bewails the fact, that to improve the
teaching of sciences, or just to keep it alive, curricula
innovations are encouraging science teachers to learn the
analytical nature of teaching; they must learn to become
able to present science material in an orderly organized
fashion.78 Curricula innovators feel that a rich program
in elementary science over a period of years would help
each pupil understand major concepts that are descriptive
of the best that is currently known about the physical and
biological worlds.

Emphasis then, it is thought, must be placed on

learning concepts of science. All of the new project

TT1piq.

78Paul E. Blackwood, Introduction (Haney, 1966),

p. vi.
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curriculums, have placed emphasis on student involvement
in science. Blackwood claims that curricula innovators
believed the use of student involvement would help students
learn how knowledge is discovered and validated in the
different sciences:

They will come to understand that scientists uncover

knowledge in different ways. They will learn to

use some of the methods of investigations, inquiry

and discovery that scientists use. Hopefully,

pupils will have their own behavior change as a

result of the study of science. They will be able

to do certain things better for having studied

science, better investigating, better observing,

better experimenting, better thinking.79

Apparently, student attitudes associated with
science discovering and validating knowledge were considered
important outcomes of studying science. The stated purposes
and desired attitudes of our new programs, appeared in
varying degrees and in different forms. Blackwood says
that the objectives of the programs were highly desirable
by scientists, psychologists, college professors and
classroom teachers involved in developing the program.80
Although productive change, with a reasonable

guarantee in increase in the quality of a product, is a
desirable commodity for any consumer, Blackwood had strong
feelings about the excessive amount of stress being placed

on the claim that science teaching would achieve such a

multiplicity of objectives in the general education of

79Ibid., p. Vvi.

801pid., pp. vi-vii.
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students.81

The United States Office of Education during
the 1961-1962 academic year compiled a list of ten commonly
accepted objectives of elementary science teaching. Using
the returns of a national sampling of more than 87,000
elementary schools, the results concluded that the first
nine objectives were "very important." The objectives
were ranked in the following priorities:

1. To help pupils develop curiosity.

2, To help pupils learn to think critically.

3. To introduce pupils to typical science; topics
such as weather, electricity, and plant and

animal life.

4. To help pupils acquire knowledge of their
environment.

5. To help pupils develop an appreciation of their
environment.

6. To develop problem-solving skills.

7. To develop in pupils a sense of responsibility
for the proper use of science.

8. To prepare pupils for high school science.

9. To develop hobbies and leisure time activities.

While only seventeen per cent of the school con-
sidered it "very important" a tenth objective was listed:
10. to develop scientists.

Effects of Sputnik--Myth or Fact.--Sputnik played

a role in increasing public awareness of general educational

81Paul E. Blackwood, "Science in the Elementary
School," Readings in Science Education for the Elementary
School, ed. by Edward Victor and Marjorie Lerner (New York:
The MacMillan Co., 1967), pp. 42-43.
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ills, but probably was not the prime mover that it has
often been thought to be.82 However, the scientific com-
munity quickly focused upon the ills of science education.

John Newport attempted to determine whether the
recent activity in elementary science was being accompanied
by changes in the objectives for elementary science as well
as to determine which objectives of elementary science

most writers would agree upon.83

After reviewing the
objectives from the 1930's to the time of Sputnik's impact,
it was found that they differed only in semantics. During
the early 1930's, one of the purposes of science was to
"increase the child's curiosity." Today teachers are

encouraged to "develop an attitude of inquiry."84

There
were six objectives which showed a continuous existence in
sources reviewed by Newport. These were arranged in order
of frequency:

1. Develop scientific methods as a way of thinking and
solving problems.

2. Develop understanding of the child's environment
and his relationship to the physical world.

3. Develop scientific attitudes.
4. Develop the fundamental skills of measuring,

observing, organizing and classifying, manipulation
and communication.

82Richard Haney, "The Changing Curriculum: Science
Association For Supervision and Curriculum Development"
(NEA, November, 1966), p. 359.

83John F. Newport, "Are Science Objectives Changing?"
School Science and Mathematics, LXV (April, 1965), pp. 359-
362.

841pid., p. 359.
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5. Develop an appreciation of the contributions of
science and of the work of scientists.

6. Develop interest for leisure time activities.85

The conclusion was drawn by Newport that:

Reverberations from the Space Age may have partly
been responsible for the development of new science
curriculum materials, but a close examination of
science objectives provided no evidence that a
change in objectives was occurring. Objectives
stated in the 1930's seem to have survived a world
war, the coming of the Atomic and Space Ages,
numerous social changes, and some changes in
teaching methods, science content, and other

phases of science education. This study indicated
that the new science materials currently being
developed have probably resulted from general
dissatisfaction with science teaching at the
elementary school level rather than from the

formulation of new purposes of science education.86

National Science Foundation Funded
Elementary Projects

John Newport wrote after a national study had been
conducted by the United States Office of Education that

". . . inadequate teacher training" continues to plague

87 Returns from the national

elementary school science.
survey showed that practices in elementary science,

resulting from a lack of supplies, was ranked second of
the thirteen items listed according to rank of barriers

received from the sampling. The next significant ranking

851pid., pp. 361-362.

861pid., p. 362.

87John F. Newport, "Its Time for A Change," School
Science and Mathematics, LXV, No. 8 (November, 1965),
Pp. 725-728.
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was do not know method, which was strengthened enough to
support the claim of inadequacy in teacher training.

It was felt by Newport that the frustration level
would increase as a result of the new science curricula.88
The curricula basically stressed active participatibn by
each student. Newport ranked the curriculum projects in
order of greatest demand for equipment usage among several
curriculum projects. The order is as follows:

1. Science Curriculum Improvement Study.’
. 2. Elementary School Science project.

3. Elementary Science Study.

4. American Association for the Advancement of
Science.

Newport feels that:

It is obvious that the amount of success of the new
elementary curricula projects depends largely upon
the extent of adoption of the materials by classroom
teachers. If the lessons in the new material are
evaluated on the basis of 'Will many teachers be
able to accumulate the equipment needed to teach

the lesson?90

He concludes by arguing:

. « « If the new science programs are to escape the
change recently made against the new math, that is
'« « «» little more than a status symbol used . . .'
to obtain grants for educators to maintain prestige,
publishers to sell books .21

88ypid., p. 726.

891pia.

01pia.

91pia.
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If so, than he says:

Some provision must be made for supplying teachers
with the equipment needed to implement the programs.
« « o If the full value of the new program is to

be realized, the agencies funding the development
of the programs will have to provide schools with
more assistance in obtaining the equipment . . 92

AAAS Cooperative Committee.--It was disclosed by

Bikle that the basis of the cooperative committee of the
AAAS, which began back in 1940 working through the war
years, furnished the United States Government with neces-
sary data for establishing the National Science Foundation

funding episode.93

The most ambitious undertaking of the
committee, and the one that has had the most far reaching
effects of directly attributable activities of the com-
mittee, says Bikle, was the development of what was first
called an "Action program to meet the shortage of well
qualified science and mathematics teachers.94

The Science Teachers Improvement Program (STIP)
consisted of six major projects, Bikle listed them as
follows:

1. To encourage departments of science and mathematics
in colleges and universities to accept the training
of secondary school teachers as a major responsi-
bility.

2. To increase the number of qualified teachers on an
emergency basis.

921154,

93Charles L. Bikle, "AAAS Cooperative Committee
Celebrates Twenty-fifth Anniversary," The Science Teacher,
Vol. 33, No. 4 (April, 1966).

94

Ibid.
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3. To interest high school students in preparing for
teaching careers in science and mathematics.

4. To support higher wages for teachers.

5. To promote improved working conditions for an
increased efficiency of secondary school teachers
of science and mathematics.

6. To provide for the recognition of exceptionally
able teachers.95

Bikle concludes that:

The cooperative committee deserves a large measure
of the credit for keeping alive an interest in
science teaching problems during the lean years
when this was not popular, and for encouraging
individual scientists and professional societies
to engage in efforts toward the improvement of
science teaching.?

Robinson says the question of major concern for the
Harvard Committee was:
How can general education be so adapted to differing
abilities and outlooks, that it can appeal deeply
to each, yet remain in goal and essential teaching
the same for all.97
This concern was expressed while the consideration
of the problem of general education was being discussed
for possible solution by the committee. "The question as
it arises to science curricula remains to be resolved"

says Robinson.98

951pid.

%61pid.

97James T. Robinson, The Nature of Science and
Science Teaching (Belmont, California: Wadsworth Publishing
Co., Inc., 1968), p. 3.
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Morrison and Walcott's writings on the Elementary
Science Summer Study show improvement in curricula diversity
and is aimed at meeting the demands of this curricula
dilemma. They say:

The teaching of science to children should not in

fact be done to make them all scientists, but to

encourage scientific literacy in the population.99

The report revealed that the major aim of the ESS
Project was to encourage children to examine the world
around them and to acquire the desire, interest, and ability
to continue to analyze, relate, and understand it as they
go through life.

It is felt by the ESS curriculum innovators that
there is a certain diversity within the program which takes
into account the affectiveness of the pupils.

« « o it allows for the plurality of the problenm,

the many sidedness, the methods, the aims, and

the people affected.l00

Morrison and Walcott conclude that:

1. The great disparity between the diversity of the
goal and the singleness of the means, found in
so many other efforts to improve the science
curriculum was almost totally absent in their
summer writing sessions. . . .

2. Given the philosophy of 'enlightened opportunism'
i.e., opportunism in the sense that, given the
context of the child's interest, the child's age--
the level of machinery which surrounds him in
the home, from the TV set to the water faucet,

given all these things at which point do we see
physical, biological, or other systems which

?91pid., p. 49.

1004154,
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attract attention and which can lead to some
growth and understanding for inquiry.l101l

Walbesser as a result of a study using behavioral
objectives with the elementary program of the American
Association for the Advancement of Science curricula says
that:

activities which have a high probability of shaping
those behaviors which reflect the underlying
processes of science should be the primary focus

of the construction of any materials.

It was further stated by Walbesser, that materials
predicted on the "process of science" in a science cur-
riculum should show direct steps in identifying the set of

103 Walbesser claims:

processes being considered.
If a particular curriculum project claims to have
accomplished something, then one of the most
fundamental obligations of the experimentor is to
present evidence of change or proof of learning.
. « « If the learner is told what he 'will be able
to do' after the exposure to curriculum material
then proof can be ascertained by a assessment.l04

Walbesser firmly declares that human performances
is another aid in curricula measurement and behavioral

description that are clarified, i.e., (1) naming,

1011pi4., pp. 52-53.
102Henry H. Walbesser, "Curriculum Evaluations by

Means of Behavioral Objectives," Journal of Research in
Science Teaching, Vol. 1 (1963), pp. 296-301.

103

Ibid., p. 298.

10471:4., p. 299.
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(2) identifying, (3) recognizing, (4) distinguishing,

(5) describing, (6) ordering, will yield maximum results.105

Although the six items listed by Walbesser are
the results of the psychology of Gagné; Gagné discusses
enquiry as a kind of activity that scientists engage in

and consequently it represents one of the most essential

objectives of science instruction.106

According to Gagné, the traditional program does
show deficiencies in so far as it fails to inform the
students of the elements of the enquiry method. Gagné
makes the following three concluding statements:

1. It must be quite clear that 'practice in inquiry'
for the student of science has great value, but to
be successful it must be based upon a great variety
of prerequisite knowledges and competencies which
themselves are learned, sometimes by ‘'discovery'’
but inconceivably by what is called 'enquiry.'

2. .+ . . it seems to be totally erroneous to look
upon these early attainments as having anything
but a specious resemblance to the activities of
disciplined enquiry, or to contend that they can
be acquired by practice in 'inquiry.'

3. One doesn't learn to be a scientist, or to
appreciate science by pretending to be a
scientist. What is the difference in principle,
between trying to 'practice enquiry' in the
second grade, and trying to practice 'being a
physician at the same age level.

10511i4., p. 301.

106p pert Gagné, "The Learning Requirement for
Enquiry," Journal of Research in Science Teaching, Vol. 1
(1963), pp. 144-153.

107

Ibid., p. 145.
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Elementary School Science Projects

Mason says that concept formation is the major
concern in training children to understand science as well

as to construct the knowledge of science logically and

mathematically.lo8

Mason stated that definitions are adequate in

science, but will serve the same purpose as concepts when

109

applied to logical relationships. He stands firmly on

the statements that:

The confidence of our people in the scientific
method must rest secure in the knowledge that it
represents thorough logical analysis of the
relations of data which in turn yield the most
effective basis of correlation between the logical
system of the science and mathematical models of
its theory. . . . The knowledge of these rudiments
are thus fundamental to literacy to science.ll0

Illinois Astronomy Project.--John Newport evaluated

the Illinois Astronomy series and reports the following
findings:

Book One--Charting the Universe, Book Two--The
Universe in Motion and Book Three--Cravitation
might be used in grades five through eight,
however this may not be the level of appro-
priateness for the material.lll

108Herbert L. Mason, "Formal Relations in Elementary
School Science," Science Education, Vol. 50, No. 2 (March,
1966), pp. 166-169.

109

Ibid. r PP. 166-167.

1107pi4., p. 169.

lllJohn F. Newport, "A Look at the University of
Illinois Astronomy Materials," School Science and Mathe-
matics, LXV, No. 2 (February, 1965), pp. 145.
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Newport reports the following observations:

Book one probably should not be used before grade
five and possibly not until junior high school.
Books two and three do not call for nearly as
much computation as book one does, but book two
and three do call for an understanding of certain
pPrinciples of mathematics which appears to be
rather difficult for elementary school pupils.112

It is also claimed by Newport regarding the reada-
bility of the project material:

« « « If the technical words are removed from the
texts, a readability level 6.9 which was too
difficult for sixth graders, would drop down to a
readability level of 2. The guestion is can the
teacher teach the material.ll

Newport further states:

Considering the inadequate preparation of many
elementary teachers in both science and mathe-
matics, it is probable that not too many teachers
would be too enthusiastic about teaching the
material in its present form.ll4

Furthermore he contends:

The three units indicate that it is possible to
write about a concept on an elementary level,

but when developing the concept mathematically

one finds that he is dealing with mathematics

that may be more appropriate for the junior and
senior high school level. The units serve well to
explain why much of the scienii in the elementary
schools today is descriptive.ll5"

MINNEMAST.--Rising writes the following about

MINNEMAST:
112;pid., pp. 146-147.
1131pi4., p. 146.
11415 4.

115

Ibid., p. 147.
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« « o this is an elementary curricula project funded

by the National Science Foundation, U.S. Office of

Education, Control Data Corporation, The Hill

Foundati?n and the University of Minnesota and

others.116

Rising states that the curriculum and its hardware

used in the elementary science curricula requires teacher
training workship and In-service activities to teach the
teachers the background and operational processes needed

to teach the curriculum.117

Although the university
furnishes in-service and pre-service method courses, says
Rising, it does not satisfy the overwhelming demand for
teachers needing these courses so that they can become
astute in the content, the method and the activities of
the program.118

Effects of Forced Learning on Children.--Hess takes

a look at the effects of subjecting children of early ages
to complicated tasks. He is convinced that both educators
and psychologists have assumed:

. « «» that there is a confluence of factors which

creates an opii@um time for teaching specific skills
and concepts.

116715 4.

117Gerald R. Rising, "Research and Development in
Mathematics and Science Education at the Minnesota School
Mathematics Center and the Minnesota National Laboratory,"
School Science and Mathematics, LXV, No. 19 (December,
1965), pp. 811-820.

118

Ibid., pp. 813-8l6.

119Robert D. Hess, "The Latent Resources of the
Child's Mind," Journal of Research in Science Teaching,
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This view, Hess says, received most of its impact
early from forced learning. It is thought by Hess that
experimental studies which teach skills are hoping that

early training would have more permanently increasing

120

effect upon the child. His research has shown that

special training in motor skills, academics, involving
foreign language and other mental abilities, predicated

on memory, while the child is young has often to be relearned

at a later period in life.121 Hess concludes that:

l. . . . potentialities of the human mind as
genetically determined do not unfold naturally
and evitably, but require active participation
of a stimulating environment.

2. . . « It is important that this stimulation occur
as early as possible in the child's experience.

3. The range and variety of early experience directly
affects the possibilities of later learning and
sets limits to the flexibility and adeptness of
the adult mind by limiting or expanding the net-
work of concepts, meanings, and symbols thrgggh
which the individual experiences the world.

Biological Assessment.--Cunningham conducted an

assessment of biology in the elementary science curricula.
Four curricula projects were selected by Cunningham for
the assessment, they were:

1. Science Curriculum Improvement Study,

2. Elementary Science Study,

120ypi4., p. 21.
llebido ’ ppo 21-220
122

Ibid., pp. 24-26.
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3. Science A Process Approach--American Association
for the Advancement of Science,

4. Elementary School Science Projects.123
Cunningham finds that in thé elementary science
programs none of the biological programs is completely
different from the trend already found in elementary school
science itself. He offers several alternatives to improving
the effectiveness of the application of the material in an
order to move effectively realize the objectives of the

material.124

Cunningham says that:

e o« o in the study of internal factors as are inferred
in the SCIS section on organism, will not have any
meaning to any elementary students until he has _had
several years of study on how organisms grow.

He is of the opinion that in the ESS units: "messing
around" becomes:
a way of working that is no longer childish, though
it remains always childlike, the kind of self-
disciplined prig%ng and exploring is the essence
of creativity.

In the Science A Process Approach or AAAS curriculum,

Cunningham notes that:

Young children emphasis are focused upon items such
as how the observer utilizes his senses to become
aware of his environment.l27

123John D. Cunningham, "New Developments in Ele-
mentary School Biology," The American Biology Teacher, Vol. 28,
No. 3 (March, 1966), pp. 193-198.

124

Ibid., p. 195.

1251pida., p. 196.

1261y:4.

1271pia., p. 197.
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Finally, in the elementary school science project
units, Cunningham says that they are designed:
« « « to demonstrate scientific method, however, the
materials are not organized by the process employed,

but rather by the structure of the subject matter
treated.128

Butzow in his in-service and pre-service work with
teachers feels that teachers who were exposed to project
materials grasped the feeling of excitement when phenomena
were observed directly, they did not feel a personal com-
mitment to much change in their teaching methods. Butzow
says:

Teachers need to more fully understand that the newer
elementary school science was designed more to help
children manipulate materials, observe phenomena,

and build their own explanations than to learn
scientific interpretations and terminology as such

. « o many teachers and administration do not yet
realize that science at most levels of sophisti-
cation is an activity. . . . 9

The school wide or district wide science curriculum
usually does not decide in favor of the modern curriculum
programs because the curriculum committee membership is
dominated by what Butzow calls "traditionists." They
usually offer the following objections to curricula project
designs:

1. Elementary science study does not present a

sequential curriculum in which the major ideas
of science are stressed.

1281pi4., p. 19s.

129John W. Butzow, Jr., "Why the 'New' School Science
Doesn't Sell," Science and Children, Vol. 10, No. 6 (January-
February, 1973), pp. 20-22.
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2. Sicence a process approach does not'stress the
topics of science but jump from physics to
biology--this confuses me.

3. Science curriculum improvement study does not
give the same coverage of all thi 8cience concepts
I have always held as important. 3

Butzow concludes:

1. The curriculum committee sees the elementary
program as fundamental to building the facts and
concepts used later in high school and college.
The National Science Foundation programs seem
too loosely organized to obtain that kind of
learning.

2. The National Science Programs are far less
futuristic in terms of preparation for more formal
programs of conceptual and factual science.

3. The National Science Foundation programs were
developed for the child as he is now, rather than
as he will be later. They all attempt to help
the child develop skills he can use as a child.131

Governmental Reaction and Effects on
Existing Science Projects

Shapley notes that the shape of the new role of
science being supported by governmental agencies are
changing. The details of plans for this change, however,
is still in a state of flux. Shapley writes:

« « « the job of chief scientists in government
would be transferred to the director of the
National Science Foundation . . . the Office of
Science and Technology will be dismembered in one
way or another and the principal players will be
Wh%te House Aiigg with no special affiliations with
science. . . .

1301p54., p. 21.

1311pi4.

132Debora H. Shapley, "Science in Government: Outline
of New Team Emerges," Science,Vol. 179, No. 4072 (February 2,
1973), p. 455.
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Shapley continues by pointing out:

« « « the formal resignation of the President's
Science Advisory Committee will be accepted . . .
the new NSF role came from Congressional sources
and is based on a private briefing to NSF's
overseers, the National Science Board . . . which
will be expanded to include more industry oriented
and technology oriented members. . . . Science
policy will now be made not by top ranking
scientists but by young Republican lawyers. . . .133

The reaction of a Democratic science staffer to
the Office of Science and Technology was described thusly:

. « « the whole thing has been a charade since Horn-34
ing (the late President Johnson's science advisor) .l

A final statement of discontent was made by a high White
House official who says the following about the "dismembering"
of the Office of Science and Technology:

e- s o all you'd be gettini rid of are a batch of
guys who massage reports. 35

Shapley feels that due to two possible conflicts
of interest the National Science Foundation will face
difficulty in obtaining a broad mandate to advise the
White House on science policy:

1. NSF Director Stever, will be advising on the
research funds for federal agencies, while his
own agencies compete for its share of its
budgetary pie.

2. From a policy standpoint, the best Presidential

science advice is thought to have to be independent
of agency self-interest.l36

1331pi4.

13411 54.

1351pi4.

1361134,
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Walsh feels that the reorganization of the science
advisory structure does more than reshape the advisory
boards of science, it also deteriorates the special rela-
tionship developed with Presidents since the time of World
War II. He further suggests that the extent of the "down-
grading" of science cannot be determined until the new
organization begins to function.137 Walsh states that
proponents of the NSF, saw their position as possibly
becoming:

« « « a ministry of science, making science policies

and coordinating sciggce programs for the rest of the

federal government.

Although this challenge was never accepted by the
NSF, Walsh gives two possibilities as to why the NSF failed
to do so:

l. . . . NSF officials wanted no part of assuming
major responsibility without real authority to
discharge them.

2. . . . agency policy faithfully reflected the
wishes of the scientific community that NSF
should foster and protect basic research and
leave the support of costly and potentially
controversial applied research_and development
to mission-oriented agencies.

Walsh presents evidence of the number of departures

from "policy-level" jobs without replacement. He shows

137John Walsh, "Federal Science: Filling the Blanks
in Policy and Personnel," Science, Vol. 179, No. 4072
(February 2, 1973), pp. 456-458.

138ypi4., p. 456.

1391pi4., p. 457.
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that out of 30 top government science jobs, more than half
are vacant. The changes and new appointments are shown in
the following chart (see Chart 1l). Walsh concludes:

. « For the moment it is true, if trite to say
that the thing to watch is not the reorganization
charts, but the shape of the science budget and
the quality of the Administration's appointees.-140

Walsh writes:

It was during Truman's Presidency that wartime
cooperation between scientists and the military
was institutionalized of the new civilian science
agencies, the most symbolic, thought not the first,
was the National Science Foundation. Now there
are signs that these established relations, too,
are being reappraised and revised.l4

Walsh says that during the centennial meeting of
the AAAS in September 1948, Truman made reference to the
following recommendations, which had been submitted to
the 80th Congress, they were:

l1. . . . We should double our total public and private
allocations of funds to the sciences.

2. . . . greater emphasis should be placed on basic
research and on medical research.

3. . . « A National Science Foundation should be
established.

4. . . . more aid should be granted to the universities,
both for student scholarships and for research
facilities.

5. . . . the work of the research agencies of the
Federal Government should be better financed and
coordinated. 142

14055hn Walsh, "Box Score: Hired, Fired, Retired,"
Science, Vol. 179, No. 4072 (February 2, 1973), p. 457.

1411pi4.

1421pi43., p. 263.
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GOVERNMENTAL STRUCTURE REORGANIZATION CHART

Positions Number Action Taken
* %% hkk Ky *ky
Directors 6 1 1 1 3
Assistant Directors 2 - - - 2 -
Deputy Directors 3 - - 1 1
Chairman 2 - - 1 - 1
Secretary 1 - - 1 - -
Undersecretary 1 - - 1 - -
Deputy Undersecretary 1 - - 1 - -
Assistant Secretary 1 - - 1 - 6
Deputy Assistant Secretary 1 - - - - 1
Commissioners 2 - 2 - -
Official 2 2 - - - -
Surgeon General 1 - 1 - -
Presidential Assistant 1 1 - - - -
*Appointed *+Remained
**Promoted **+Resigned
***Reassigned

Walsh makes the following statements about area

studies:

The federal program that has provided funds for the

support of . . . area studies programs in major

universities for the past 15 years is reportedly a
disaster area in the forthcoming budget .

Rumors



65

are rampart that the education budget will show

heavy reductions across the board. . . .143
Walsh concludes by saying:

So it seems that with less hyperbole than usual

it can be said that Truman's death by coincidence,

marks iﬁi end of the era which he did so much to

shape.

This abridged chart represents the number of

departures from the "policy level" government science jobs.

145 A more detailed

The raw material was furnished by Walsh.
chart presenting the same basic information may be found in
the Appendix. The justification for this chart arises from
the recent cutback and restructuring of Federal Government
staff, under whose jurisdiction the funds for Federal
Government staff, under whose jurisdiction the funds for
Federal projects have come. This chart suggests by its
reorganizational set up that all nonproductive agencies

and programs have been "axed" in favor of "productive

assessible programs" as printed in the magazine Science,

Vol. 179, January 19, 1973.

Summary of Recent Projects

In the literature research, for this area of
endeaver, little evidence was presented that the National

Science Foundation funded curricula projects increased

143John Walsh, "Area Studies Under the Axe," Science,
Vol. 179 (January 19, 1973), p. 263.

1441p54., p. 265.

1451114,
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the effectiveness of accomplishing a multiplicity of
objectives in the general education of students. More-
over, within the same program, there was no evidence that
all of the new curricula project students could "“apply
knowledge to solve daily problems," generate "the ability

to communicate effectively," promote "conceptual thinking,"
to do "problem solving," "to work together effectively,"
"to understand and appreciate the way scientists think,"
"to promote the process of enquiry," "to promote scientific

literacy," and other vacuous phrases of the sort.

Again, there was no noticeable measure of any change
in the pupil studying the new curricula, other than the fact
that the new curricula was helping them understand science.
There was no available research which emphatically concludes
that the new curricula developed a significant difference
in the ability of pupils to do anything different than to
achieve in science over and above any previously used
curricula as vacuously claimed by the aforementioned
objectives in the first paragraph.

The research questions the claims that the increased
use of equipment demanded to effectively implement and sup-
port the curricula, did more to increase the frustration
level of teachers who were termed as inadequately prepared
or science shy. The equipment presented much more of an
internal threat to the curricula itself, when an adoéted
program was inadequately equipped to effectively execute

the investigations designed within the curricula.
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Most curricula project developers were overly
anxious in developing materials for the projects. How-
ever, the materials developed were in most cases far too
complicated in design and unsuccessful in being matched to
the capabilities of the children for whom they were pre-
pared. Often the first, second and third "editions" of
materials were necessary. The wealth of money, time spent
producing and redesigning of in-service and pre-service
methods suggest that the teachers themselves were less
than anxious to teach the curricula programs.

The same kinds of ills prevalent in the 1930's are
also seen in today's new curricula.

1. Inadequately prepared teachers.

2. Lack of specific measureable purpose.

3. Lack of understanding of philosophy and

psychology upon which programs were predicted.

4. The failure of activity-centered programs to

be able to show a measureable increase in
learning.

The failure of the programs to realize their objec-
tives and purposes suggests that a different vehicle might
be more successful if used for elementary science instruc-
tion.

While it might be a little premature to judge the
effectiveness of the new curricula at this time, a project
curricula participant still might show signs of curricula

influence by the time he reaches adulthood.
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With the redesigning of the structure of the federal
sources of support of the new programs, the more than 106
centers and 63 universities previously receiving support
will suffer severe budget cuts when the axe is lowered.
The rationale used for the budget cut; that which proports
that the money severed would be used for a more effective
and efficient purpose, suggests that the effectiveness of
the overall result of the 106 area centers and the some 63
universities does not warrant the spending of the millions
of dollars on the many curricula projects which have been
previously supported.

Other significant factors which stiffled the success

of the curricula projects were:

1. The inability of exceptional well-trained
science teachers to understand the intent
of the "new" curricula.

2. The loosely organization of the "new" cur-
ricula.

3. The non-sequential arrangement of subject
matter context to the point that it was under-
stood by the majority of science teachers,
curriculum committees, and administrators.

Attitudes and Directional Concerns.--Pedagogy and/or

systems as a technique for improving instruction in the ele-
mentary science curricula, novel approaches to the teaching

of subject matter context is nothing new. All claims of
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"innovativeness" are aided by the concept that techniques
and tools themselves assure a novel and more effective
kind of instruction. Any type teaching is just as effective
where the teacher spends the time so that he inspires the
student with sufficient interest and curiosity to make study
a pleasure.146
Ehrie points out the definite need for attitudinal
emendation within the classroom from content learning for
content sake, to the peddlers of content of courses without

consideration of the intent of the course.147

Ehrie points
out the dire need for content relevancy to the need of the
learner in the ever developing world due to the increasing
knowledge explosion, people explosion, the deterioration
of the environment, the persistence of racial and ethnic
injustice, and the realities of our dehumanizing tech-
nocracy.148

Norman summarizes Gibson in proclaiming that
scientists do not understand the fact that we are in the

midst of the information and communication revolution,

which will have an impact on science and the way that we

146Aubrey Gorbman, "Is 'Innovative Teaching' the
Same as 'Good Teaching,'" Bio. Science, Vol. 31, No. 17
(September, 1971), pp. 912-913.

147Elmwood B. Ehrie, "If You Teach the Content,
Who Will Teach the Students," The Science Teacher, Vol. 38,
No. 6 (September, 1971), pp. 22-24.

148

Ibid.
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are conducting it.l49

Norman says scientists still value
autonomy, competitiveness and individualism, "being first"
and progress. They still see science as an unknown

territory and the scientist as a brave explorer.150

Buke expresses the need of science teachers to

point out the human elements of science, and the role that
it plays in deciding which directions a culture will and/or
should go; because the relevancy of scientific data depends
upon the value placed upon it by humans.151

Thinking and Learning.--Bono believes logical thinking

has been hailed as the one effective way in which to use the

mind, however, when new ideas are thought of, they indicate

that they do not necessarily derive as a result of logical

thought processes.152
Bono explains that vertical thinking has always

been the only respectable type of thinking. The smooth

progression of vertical thinking from one solid step to

another solid step is quite different from lateral thinking.153

Bono defines lateral thinking as being:

149John Norman, “Sciencé and Human Values," The
Science Teacher, Vol. 38, No. 7 (October, 1971), p. 1ll..

150Ibid. - |

151

Richard H. Buke, "Science Technology and Human
Values," Michigan Science Teachers Bulletin, XIX, No. 1
(September-October, 1971), p. 5.

152Edward deBono, "The Use of Lateral Thinking"
(Ebenezer Baylis and Sons Limited, The Trinity Press,
Worcester, and London, 1967), p. 5.

153

Ibid.
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« « «» not only concerned with problem solving; it has
to do with new ways of looking at things and new ideas
of every sort . . . with the best example of lateral
thinking the solution does seem logically obvious

once it has been revealed. Many people are prepared
to explain how it could perfectly well have been
reached by vertical thinking. . . . In retrospect

the logical sequence from the problem to its solution
may be quite easy to see. . . .154

New ideas are associated with lateral thinking which
also seem to be related to creative thinking, creative
thinking however, is a special part of lateral thinking
which covers a wider field. Bono explains:

Some times the achievement of lateral thinking are
genuine creations, at other times, they are nothing

more than a new-way of looking at things, and hence
somewhat less than full creations . . . the

difference between lateral and vertical thinking

is that with vertical thinking logic is in control

of the mind . . . with lateral thinking logic is

at the service of the mind. . . . Lateral thinking '155
is a matter of awareness and practice no revelation.

Dewey proclaims that reflective thinking is the
better way of thinking. He points out that reflection
involves both a sequence of idea and a consequence. These
appear he says, in a consecutive ordering in such a way
that each determines the next as its proper outcome, while
each outcome in turn leans back on or refers to, its

predecessor.156

1541pi4.

155John Dewey, How We Think (D.C. Heath and Co.,
1933), pp. 3-4.

156

Ibid., p. 6.
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Dewey feels that reflective thinking is a chain,
and is aimed at a conclusion which in fact impels inquiry.

He says:

Active, persistent and careful consideration of any
belief or supposed form of knowledge in the light
of the grounds that support it and the further
claims to which it tends to constitute reflective
thought.157

Guilford says:

Creative learning aims at a self-starting, resourceful
and confident person, ready to face personal, inter-
presonal and other kinds of problems. Because he is

confident, _he is also tolerant where there should be
tolerance.

Guilford further expressed beliefs of creative
learning by making the following claims:
A world of tolerant people would be one of peaceful
and cooperative people. Thus creativity is the key
to education in its fullest senses and to the
solution of mankinds, most serious problems.ls9
Torrance in his investigation of creative thinking
in the early school years found that there was variations
in productivity at different grade levels. He found that
following declines at the fourth grade level, growth

periods occurred at the fifth and sixth grades; he also

found that trained students showed a consistent tendency

1571pi4., p. 9.

158J. P. Guilford, The Nature of Human Intelligence

(New York: McGraw Hill, 1967), p. 8.
159

Ibid.
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to become more fluent, flexible, and clever than untrained
groups.160

Reyburn concludes that a fifth grade level student's
ability to think divergently can be learned through a
planned program of written and oral language over a five-

161

month period. In the words of Ghiselin:

the process of change of development of_eyvyolution
is the organization of subjective life.

Fligler says:

When a man creates, he manipulates external symbols

or objects to produce an unusual event uncommon to

himself and/or his environment.l163

Gagné says discovery learning is not creativity,

because discovery can be controlled, and defines both
problem solving (discovery) and principle learning and
the difference between them as one "the nature and amount
of guidance provided by the verbal instructions.

Rogers argues that we need to minimize external

evaluation of the learner, as well as his products. For

160E. P. Torrance "Exploration in Creative Thinking
in the Early School Grades" (University of Minnesota, Minne-
apolis, Bureau of Educational Research, 1959). '

161N. J. Reyburn, "Development of Divergent Thinking
Thought Oral and Written Language Instruction" (dissertation
Abstracts, 1964), 24:5095-5096.

162Brewster Ghiselin, "The Creative Process"
(Berkeley, California, University of California Press, 1952).

163Louis A. Fliegler, "Levels of Creativity," Edu-
cational Technology, Vol. 9, No. 21 (April, 1959).

164p obert M. Gagné, The Conditions of Learning (New
York: Holt, Rinehart and Winston, 1965).
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Rogers, educational growth emanates from personal growth.
To foster individual growth requires an acceptance of the
individual as distinct from his role as learner, as well
as producer.165
Washton feels that a more flexible syllabus--free
type science program which gives students a high degree of
freedom in curriculum, methodology, and interpersonal
relations are basic ingredients for promoting creativity
in science.166
One of the most difficult and proportionate demanding
desires which appears in any curriculum is the primitive
focus on learning. Brehm states that the teacher can no
longer afford to do the "telling" but rather provide more

167

first hand experiences. Brehm further emphasizes and

suggests:

. « « provision for open ended situations where
solutions are not found if one reads far enough in
the text. Opportunities to conjecture and to predict
on the basis of the best data available. . . .
Lecture can be used to augment gge experience but

not predominate the situation.l

165Carl R. Rogers, "Toward a Theory of Creativity,"
A Source Book for Creative Thinking, ed. by S. J. Parnes
(New York: Scribner, 1962).

166Nathan S. Washtov, "Creativity in Science
Teaching,"” Science Education, Vol. 55, No. 2 (April-June,
1971), pp. 147-150.

167Shirley A. Brehm, "Earth Science: Where it Fits
in the Curriculum," School Science and Mathematics (December,
1972).

16841 4.



75

John Dewey in a reaction against the general nature
of the educational process of that day expressed his views

thusly:

« « « In short, among the native activities of the
young are some that work towards accommodation,
assimulation, reproduction, and others that work
toward exploration, discovery and creation. Both
the weight of adult custom has been thrown upon the
retaining and strengthening tendencies toward
conformity, and against those which make for
variation and dependence.

Dewey woefully states that:

. « « The habits of the growing persons are jealously
kept within the limit of adult customs. The delight-
ful originality of the child is tamed. Worship of
institutions and personages themselves lacking in
imaginative foresight, versatile observation and
liberal thought is enforced. . . . And yet the
intimation never wholly deserts us that there is

in the unformed activities of childhood and youth

the possibilities of a better life for the_community
as well as for individuals here and there.

Gagné in the listing and explanation of varying
learning types asserts that all of these varieties of learning
types apply to school instruction.l7l The types are listed

as follows:

1. Signal learning. The individual learns to make a
general, diffuse response to a signal. Likes and
dislikes can be acquired through signal learning.

2. Stimulus-response connections. The learner acquires
a precise response to a discriminated stimulus.
These connections are already possessed by the
child when he enters school. These connections
are important for further learning.

169John Dewey, Human Nature and Conduct (New York:

Henry Holt and Co., 1922).
170

Ibid.

171Robert M. Gagné, op. cit., pp. 63-64.
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3. Chaining. What is required is a chain of two or
more stimulus-response connections, an example
of this in the elementary grades is printing of
letters.

4. Verbal association. The learning of chains that
are verbal. Basically, the conditions resemble
those for other (motor) chains. Motor chains must
be learned at various stages of school learning;
(i.e., the acquisition of proficiency in operating
and adjusting a scientific instrument).

5. Discrimination. Some of the most important capabili-
ties acquired by young children, who need to learn
to distinguish the properties of a great variety
of objects and living things, so that they readily
tell round from square, blue from green, three from
two.

6. Concept learning. The learner acquires a capability
of making a common response to a class of stimuli
that may differ from each other widly in physical
appearance. Concepts may be concrete or defined.

7. Rule learning. A chain of two or more concepts.
The operations that the student learns in dealing
with objects, numbers, words, and abstract concepts
all involve behavior that is rule-governed.

8. Problem solving. The kind of learning that inguires
the internal events usually called thinking.l7

Although these eight types of learning and learning
theories are available Gagné further laments that:

The most important class of conditions that distin-
guishes one form of learning from another is the
initial state of the learning . . . in other words,
its prerequisites. The condition for chaining for
example, requires that the individual have previously
learned stimulus-response.l73

The elementary science program--Science A Process

Approach--relies heavily on the psychology of learning

1721154,

1731p14., p. 65.
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theories espoused by Gagné. The subsequent rationale was
outlined for that program:

This approach seeks a middle ground between the
extremes I have mentioned (the content approach and
the creativity view). . . . Specifically, it rejects
the 'content approach' idea of learning highly
specific facts or principles of any particular
science or set of sciences. It substitutes the
notion of having children learn generalizable process
skills which are behaviorally specific, but which
carry the promise of broad transfer-ability across
many subject matters. . . . The point of view is

that if transferable intellectual processes are to
be developed in the child for application to continued
learning in science, these intellectual skills must
be separately identified, and learned, and otherwise
nurtured in a highly systematic manner. It is not
enough to be creative 'in general'--one must learn

to carry out critical and disciplined thinking in
connection with each of the processes of science.

One must learn to be thoughtful and inventive about
observing, and about predicting, and about manipulating
space and time, as well as about generating novel
hypotheses.174

Another prominent psychologist, whose theories were

very much involved in the new program Science Curriculum

Improvement Study, is Jean Piaget, who attempts to simplify

the complicated behavior of a child in a description of
how he thinks when his mental activity is stimulated.
Piaget conceives the adaptive interaction between
organization and environment to involve two complementary
processes:
. . . corresponding to inner organization and outer
adaptation, which he calls assimilation and accom-

modation . . . assimilation occurs whenever an
organism utilizes something from the environment

1741pi4.
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and incorporates it . . . accommodation, the process
complementary to assimilation, operates as the
variations in environmental circumstances demand
coping which modifies existing schemata. (Schemata
. . . Observed _repeatable and generalized pieces

of behavior.)l

A much neater sophistication of Piaget's work has
been rendered by Shulman who alludes to a third principle
as of equal or greater significance as the earlier mentioned

principles. Shulman proports the principle of auto-regulation,

or equilibration.

Piaget sees the development as a sequence of successive
disequilibra followed by adaptations leading to new
states of equilibrium. The imbalance can occur

because of an ontogenic change occurring naturally

as the organism matures. It can also occur in reaction
to an input from environment. Since disequilibrium

in uncomfortable, the child must accommodate to new
situations through active modification of his present
cognitive structure.l76

Piaget's theory tends to explain the psychological
effects of a child when inconsistency in the child's con-
ceptual background occurs, giving rise to what educators
term as being a problem. According to Suchman:

Objects are the easiest elements for the child to
recognize. Familiar objects that are clearly
visible pose no problems. The chief difficulty

is identifying all the objects whether or not

they are visible, familiar or seemingly unimportant.177

175Joseph McV. Hunt, Intelligence and Experience

(New York: The Ronald Press Co., 1961), pp. 111-112.

176Lee S. Shulman, "Psychology and Mathematics
Education" (Chicago: The Sixty-Ninth Yearbook of the
National Society for the Study of Education, Part I,
University of Chicago Press, 1970), ed. by Edward G.
Begle, pp. 41-42.

177J. Richard Suchman, "Inquiry Training in the
Elementary School," The Science Teacher, Vol. 27, No. 7
(November, 1960).
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Suchman's method of inquiry development involves the
uses of discrepent events to promote the process of inquiry
in his inquiry training techniques. He says:

Inquiry training is designed to supplement the
ordinary science classroom activities. It gives
the child a plan of operation that will help him
discover causal factors of physical change through
his own initiative and control. . . . The program
is aimed at making pupils more independent,
systematic, empiricali and inductive in their
approach to problems.

Fischler, however, brings to mind the importance
of recognizing how far removed the discrepent event is from
the child's background experience.179 If he has never had
any experience with a particular event, then he does not
view the activity as a problem. On the contrary, if in
the learning process an event is introduced and we think
it to be discrepant and the child does not, and furthermore,
can cognitively account for it, then there is no problem
to consider. This rationale is basically used for the
curricular involving problem-solving techniques. This
process, however, only represents one-eighth of the types
of learning espoused by Gagné.180

Some learning cannot be verbalized, and there can

be verbalization without understanding. Bruner expresses

this very well in pointing out:

1781pi4.

179Abraham Fischler, "Implication of Structure for
Elementary Science," Science Education, Vol. I, No. 8
(1968), pp. 11-12.

180

Gagné, op. cit., pp. 63-64.
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Instruction is, after all, an effort to assist or
to shape growth. In devising instruction for the
young, one would be ill advised indeed to ignore
what is known about growth, its constraints and
opportunities. And a theory of instruction, is

in effect, a theory of how growth and development
are assisted by diverse means. It is appropriate,
then, that we begin with the problem of growth and
its patterns. The subject is not yet well under-
stood by any means, but it is plain that there is
emerging a new consortium of disciplines that one
day will constitute 'the growth sciences,' all of
those fields concerned with understanding and
facilitating the processes whereby human beings go
so swiftly from a state of utter helplessness to
one of control, what to our forebearers would
surel{ seem like fantastic control, of the environ-
ment.181

Is the learner given the opportunity to engage him-
self in instructional episodes that allow and afford him
the opportunity to raise questions and possibly answer
some questions meaningful to him as a result of a system
designed for him and his life style? If so, then it becomes
possible for him to abandon those reinforcements of those
behaviors which ignore all personal growth, or learning,
and also that which produces little cognitive growth.
Bruner "grapples'with what is involved in intellectual
growth by setting up some benchmarks about the nature of
intellectual growth against which to measure one's efforts

182 The list includes the following:

at explanation.
1. Growth is characterized by increasing independence
of response from the immediate nature of the
stimulus.

181Jerome S. Bruner, Toward a Theory of Instruction
(Cambridge, Mass.: 1971), pp. 5-6.

182

Ibid.
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2. Growth depends upon internalizing events into a
'storage system' that corresponds to the environ-
ment.

3. Intellectual growth involves an increasing
capacity to say to oneself and others, by means
of words or symbols, what one has done or what
one will do.

4. Intellectual development depends upon a systematic
and contigent interaction between a tutor and a
learner.

5. Teaching is vastly facilitated by the medium of
language, which ends by being not only the medium
for exchange but the instrument that the learner
can then use himself in bringing order into the
environment.

6. Intellectual development is marked by increasing
capacity to deal with several alternatives
simultaneously, to tend to several sequences
during the same period of time, and to allocate
time and attention in a_manner appropriate to
these multiple demands.

If elementary science is used as a vehicle to self
knowledge, and less as an unchanging body of knowledge,
then it should stress learning in which a learner's entire
being is participating. Rogers expresses his concerns in
the following manner:

From such remoteness he moves toward an immediacy
of experiencing in which he lives openly in his
experiencing, and knows that he can turn to it to
discover its current meanings. The process
involves a loosening of the cognitive maps of
experience. From construing experiences in rigid
ways, which are perceived as external facts, the
client moves toward developing changing, loosely
held construings of meaning in experience,
constructs which are, modifiable by each new
experience.18

1831154.

184Carl Rogers, On Becoming a Person (Boston:
Houghton Mifflin Co., 1961), p. 63.
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Thinking through a personal instructional theory
can provide a frame of reference and general direction for
teachers in the process of becoming better. Bybee feels
that this theory must start with an individual evaluation
of self with reséect to educational goals and understanding
the role of attitudes, beliefs and values as they relate
to the teacher's classroom behavior.185

Summé;x.--The mode of instruction is not the
prevailing factor in the learning process. Good attitudes
toward the learner_and the learning process coupled with
adequate selection of content designed for specific intent
with the learner in mind strengthens the probability of
learning occurring.

The humanization of the instructional process plays
a significant role by providing the type atmosphere needed
for fostering good interaction in a learning situation.

While there are many descriptive ways of thinking,
one must adopt the process which best fits his mode of
behavior for there is no guarantee that a selected thinking
and/or learning prescription will be suitable for everyone.
Instructors are encouraged to provide as many options as
possible for adjusting learners to learning style.

Instructional sequences should provide for indi-

vidual differences of the learners while refusing to

185Roger W. Bybee, "You Don't Have to be a Bad
Science Teacher to Become a Better Science Teacher" (New
Orleans, National Science Teacher Area Convention, November,
1972).
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infringe upon the values and attitudes: of the learners.

The effective teacher realizes  that interpersonal

relations are not impersonal relations.

Humanism in Elementary

Science Curricula

Due to the exhaustion of the use of psychology in

existence to effectively create a desirable learning

environment, the thirdforce of psychology has been suggested

as a possible solution. Bybee and Welch write:

As the era of national curriculum developments wind
down, it seems that many new programs are a positive
contribution to education in science. The curriculum
projects promoted psychomotoric activity as a way

for students to gain understanding in the cognitive
realm.186

Bybee and Welch point out the type design used for
curricula projects and says the following:

. « « lessons were designed so that inquiry into
problems and involvement with materials would
facilitate the discovery or major concepts or
processes of science . . . still there is no
evidence that science educators have not combined
all the factors involved in gromoting under-
standing of science. . . .18

Behaviorism has played an important part in the

conforming and shaping of man's activities. Skinner says:

. « « We can follow the path taken by physics and
biology by turning directly to the relation between

186Rodger W. Bybee and I. David Welch, "The Third

Force Humanistic Psychology and Science Education," The
Science Teacher, Vol. 39, No. 8 (November, 1972), pp. 18-22.

1871pi4.
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the behavior and the environment agd neglecting
supposed mediating states of mind.188

Bruner says:

The strong influence of Darwin on Frued through
his works on biological determinism in attempt to
explain the aggression, instincts, and drives of
man stimulated the following summary of the image
of man viewed by Frued.l89

Bruner states:

It remained for Frued to present the image of man
as the unfinished product of nature; struggling
against unreason, impelled by driving vicissitudes
and urges that had to be contained if man were to
live in society, host alike the seeds of modess
and majesty, never fully free from an infancy
anything but innocent.190

An orientation in which man can direct himself and
his growth is intentionality. Buhler says that is the
nature of man to show some intent of purpose and reason
to the various stimuli he receives.191 Rollo May confirms
this belief by verbalizing: ". . . In leaving out the

intent, we leave out the human being. . . ."192

188B. F. Skinner, Beyond Freedom and Dignity (New
York: Alfred A. Knopf, 1971), p. 15.

189Jerome Bruner, "Frued and the Image of Man," Causes
of Behavior: Readings in Child Development and Educational
Psychology, ed. by J. F. Rosenblith and W. Allensmith (Boston,
Mass.: Allyn and Bacon, Inc., 1962), p. 6.

190

Ibid.

191Charlotte Buhler, "Some Observation on the Psy-
chology of the Third Force," Journal of Humanistic Psy-
chology, Vol. 5 (Spring, 1964), pp. 54-56.

192Rollo May, "Will, Decision and Responsibility"
(Paper read at a founding conference on Humanistic Psy-
chology at 0l1ld Saybrook, Connecticut, 1964).
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Bugenthal states:
. « o man intends through having purpose, through
valuing, and through creating and recognizing meaning.
Man's intentionality is the basis on which he builds
his identity and it distinguishes him from other
species.

Combs argues that instead of classroom activities
effectiveness being judged by the presentor it should in
fact be judged by the recipients of the material being
presented. Thus, the worthiness of the activity becomes
a function of the receptiveness of the recipient. This
of course becomes dependent upon the perception of the

phenomena.194

Combs commenting on the perceptual basis
of behavior:

« « « All behavior of a person is the direct result

of his field of perception at the moment of his

behavior.

Meaningful eventful activities, which give rise to

the stimulation of mental activities as a means of seeking
solutions to the eventful activity are discussed by Maslow

as follows:

e« « « I believe mechanistic science (which in . . .
psychology takes the form of behaviorism) to be not

193James Bugenthal, "The Challenge that is Man," as
cited in Challenges of Humanistic-Psychology, ed. by James
Bugenthal (New York: McGraw-Hill Book Co., Inc., 1967).

194Arthur Combs and David Snygg, Individual Behavior:
A Perceptual Approach to Behavior (New York: Harper and
Row Publishers, 1959).

195Arthur Combs, The Professional Education of
Teachers: A Perceptual View of Teacher Preparation (Boston,
Mass.: Allyn and Bacon, Inc., 1965), p. 1l2.
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incorrect but rather to narrow and limited to serve
as a general or comprehensive philosophy. . 96

Paul De. Hart Hurd states that:

The curriculum has not considered in any direct way
the relation of science to the affairs of man, the
actualities of life and human condition. . . .197

Hurd further proclaims:

Science teaching ought to foster emergence of a
citizenry that is capable of utilizing science
and technology to 'promote the development of
man as a human being' . . .198

Jerome Bruner makes the following statements while
answering the question, "What happens now?" (regarding the
process of education): Bruner says:

« « « The issues would have to do with how one gives
back initiative and a sense of potency, how one
activates to tempt one to want to learn again. When
that is accomplished then curriculum becomes an
issue again--curriculum not as a subject but as an
approach to learning and using knowledge.199

Maslow says:

Generated by this new humanistic philosophy is also
a new conception of learning, of teaching, and of
education. Stated simply, such a concept holds that
function of education . . . the goal so far as

human beings are concerned--is ultimately the 'self
actualization' of a person, the becoming fully human,
the development of the fullest height that the human
species can stand up to or that the particular indi-
vidual can come to. In a less technical way it is

196Abraham Maslow, The Psychology of Science: A
Reconnaissance (Chicago, Ill.: Henry Regnery Co., 1966), p. 5.

197Paul De Hart Hurd, "Scientific Enlightenment for
An Age of Science," The Science Teacher, Vol. 37 (January,
1970). p. 13.

198

Ibid., p. 14.

199Jerome Burner, "The Process of Education Revisited,"
Phi Delta Kappan, Vol. 51 (September, 1971), p. 20.
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helping the gerson to become the best that he is able
to become. 20

Brief Summary--Humanism.--To the lower, basic

physiological needs such as food, shelter, sex, and sleep
higher psychological needs have been added by the humanistic
psychologists. These needs are safety, self-esteem and
self-actualization. When physiological needs are satisfied,
Safety needs occur.

Learners functioning at this level need an environ-
ment that is consistent, predictable, secure, and stable.
The needs for structure, order and limits at this point
becomes apparent at this level of need.

It is obvious that love, affection, belongingness,
and inclusion should be encouraged for developing the
fullest potential of learners by teachers. Achievement,
adequacy, confidence, competence, recognition, attention,
appreciation and dignity need to be promoted and fostered,
so the esteem for the healthy person is earned.

The humanist feels that a healthy society is composed
of healthy individuals.

Pedagogy and Structure Within
a Discipline

Nedelsky expresses some very serious concerns about
the teaching of science and points out the fact that little

effort is made to provide the student with an understanding

200Abraham H. Maslow, The Farther Reaches of Human
Nature (New York: The Viking Press, 1971), pp. 168-169.
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of the real world of science.  This flaw often leads to
science teaching that is highly authoritative, dull and
presented with little imagination. Most science courses
are "fact" oriented and attempt to stuff students with
these facts delineates and short circuits the efforts to
provide them with developing the desire to understand
science and completely disenchants them with attempts of
using the mechanics needed to actually learn. Other con-
cerns important to Nedelsky incorporates the fact that
understanding and learning how to learn science are the
two abilities that the student is most likely to retain

201

after their course work is completed. It is further

stated by Nedelsky:

The causes of this sad state of affairs are political,
economic, social and pedagogic. . . . School teachers
do not know much science, and learning science is a
slow process; college teachers neither know pedagogy
nor are they willing to learn . . . Teaching is partly
a science; therefore, valid general actions can be
formulated about it and applied to particular
situations. But teaching is also an art and thus
depends on the motives, tastes, and talents of the
teacher.20

To learn how things are related eminates from the
structuring of a subject. This provides understanding in
such a way that permits the correlation of many other

things to that subject in a meaningful way. The importance

201Leo Nedelsky, Science Teaching and Testing
(Chicago: Harcourt, Brace and World, Inc., 1965), p. 3.

202

Ibid.
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of developing a structuring procedure in the learning
process is supported by Bruner when he says:
. « « Perhaps the most basic thing can be said about
human memory, after a century of intensive research
is that unless detail is placed into a structured
pattern, it is rapidly forgotten. . . . An unconnected
set of facts has a pitifully short half-life in
memory . 203

Curricula developers and teachers should be con-
cerned with the structure of a discipline. Schwab feels
that structure is desirable or necessary in the services
of three functions.

First, structures permit one to discover what kind
of statement one is dealing with and to determine whether
it is a verifiably informative statement, a statement
designed to move our emotions, a statement of choice, value
or decision and so on. Second, structure permits us to
determine to what degree and in what sense an informative
statement is "true." Third, structure permits us to
ascertain more completely or more correctly the meaning
of informative statements.204

To fit the need for all students within a science
discipline, there is apparent evidence showing that a

stable structure provides this type stability.205 Bruner

203Jerome Bruner, The Process of Education (Cambridge:
Harvard University Press, 1961l), pp. 7, 24, 31l.

204Joseph S. Schwab, "The Structure of the Discipline"
(A working paper-project on Instruction of the NE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>