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PREFACE

Since teaching may be considered a stirulus and learn-
ing the response, the function of the secience teacher there-
fore is to provide the best stimuli in an effort to encourage
the best learning. Other things being equal the more a teach-
er knows about the teaching process the more effective his
teaching should be. However knowing the facts and prineiples
of teaching does not in itself guarantee that good teaching
will be done. Knowing the facts and prineiples, and applying
them correctly are not identiecal.

In many places there is still the shadow of the mistaken
idea that one who has been taught science can teach. Teach-
ing methods derived from belief in this point of view may be
direct causes of poor science teaching. To teach science one
must know, and knowing suggests other implications such as
knowing not only seience, but something of the nature of child
development and envirommental relationships. .

In science teaching, as in other professions, there is
no one point of view, but many schools of thought, each of
which is based on ideas that have resulted either or both from
experience or constructive thinking. At its best a philosophy
of seience teaching should be a guide, flexible enough to. ine
clude the best that has come from the past and the newer de-
velopments in the field,

This work does not offer the writer's philosophy as the

i1



only panacea for all the ills in seience teaching, which
would suggest fization without elements of elasticity and
adaptability, but it does suggest a point of approach to a
proposed program based on the needs and interests of the
students in a particular locale. The writer does not claim
priority of new ideas, but adaptation to a designated situa-
tion with a hope of performing a more gualitative jc;b. .
During the course of preparing this work it was neec-
essary for the author to avail himself of the contributions
of many people and agencies which he has acknowledged by
footnotes. Here he acknowledges his indebtedness to them
and all other persons whose influences figured in the de-
velopment of this work., Special appreciation goes to Dr.
W. T. Melchoir for his suggestion and explanation of the
psyechological approach to the seientific method of teaching,
to Mr., J. E, Ellison for guiding the development of this
work, Mr., H., T, Jones for helping to initiate the study, to
members of the seience staff for vhatever influences they may
have exercised during the progress of courses, and to my wife

whose challenging inspiration motivated my endurance, and to
whom this work is dedicated.

R' D. c.
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CHAPTER I
INTRODUCTION

According to Heiss,  the youth of today must adjust
themselves to a much more complex and chaotic world than
existed a generation or even ten decades ago. This is a
fast moving age in which strong forces are tending to pro-
duce rapid changes. Young people everywhere have become so
accustomed to the phrase "an age of sclence" that they take
it for granted and rarely stop to reflect on the premises
lying back of the generalization., Sampling of the factors
at work in present day life is convineing evidence of the
rapid world change which science precipitates. Technologi-
cal advances were unparalleled in World War II, Television
has become commonplace and may be slowly changing the enter-
tainment habits of large segments of the population. Travel
by air has linked the remotest corners of the earth. Deple-
tion of the soll by such natural phenomena as floods, dust
storms and erosion, and the rapid inerease in population make
adequate food supply doubtful in the future. Atomie discoveries
promise a new emancipation.

It seems reasonable to predict that the forces of science
will play an inereasingly important role in the lives of indi-
viduals, and that more and more they will be confronted with
problems which have causes and solving potentials deeply rooted

b § ;
Flwood D. Heiss, Modern Seience Teaching, p. 12.



in the area of secience, The casual role of science as a

basic factor in many of our present-day social and economie
problems according to Heiss' makes it mandatory for the sei-
ence teacher to look for ultimate goals of his instruction be-
yond the narrow confines of pure science to the soelal impli-
ecations that result from technologlical advances. It is no
longer sufficient to regard the end of educational procedures
as preparation for some dimly visioned future. Young people
are experiencing 1life on every hand and must be conditioned
to adjust to its forces, and to solve the problems which are
at their maturity levels. It is difficult to find a single
element of social change which does not affect the immediate
lives of girls and boys, creating real problems for them which
they must solve, "Thus, science teachers are faced with the
necessity of becoming sensitive to these problems of young
people, and so setting the stage for learning, that science
materials will make a contribution to the solution of their

problems, n2

#The greatest need in the field of high school science
teaching today is a reorganization of content to meet the needs
and interests of present day 1ife".3 Acecording to Hurd, science

1 Reiss, op. cit., p. 1%.

Ibid.

Victor H. Noll, The
S ’

2
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teachers are overwhelmingly opinionated that meeting the needs
and interests of present day life in teaching high school sei-
ence is the most pressing and important problem they faee.l

"The science that will be of practical wvalues to house-
wives, cooks, f_laumlerers, factory workers, jJanitors, loggers,
pulpwood cutters, domestic servantsT}, and truck drivers is
not in all probability the kin? of science that is usually
offered...."> One mst not assume that instruction in the
fundamental principles of science is adequate preparation to
meet the needs of all, The real issne is to determine how
these fundamental prineiples are to be used in the practical
situations that the housewife or cook meets in her voeation.
Most of the young people {_in Conroe_| do not need chemistry
or physics or biology as such so much as they need the science
they come in contact with in their dailly 11vos.3

The science program at Booker T. Washington High School
in Conroe, Texas limits itself to college preparatory organi-
zation and presentation of content. The State Department of
Education has a remote but automatic control of the scilence
offerings in that the school in question, as do all others

of the state must meet the requirements of this department,

1
Archer W. Hurd, "How Shall Science Instruction be
Organized?" Science Rducation, XVIII, FNo. 4 (193%) 106-112,
2
NOll' 0D« gg_t_a’ Ps 1,"'60

3
Ibid., p. 124,
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but unlike some others of the state it has neither the teach~-
er personnel, facilities, or building space to allow for elec-
tives that would supplement the traditionally not necessarily
required, but acceptable courses to accomodate required sci-
ence units. General Science is a first year high school re-
quirement according to the 8-4 plan on which Booker T.
Washington operates and so the respective scienc-e department
has offered General Seience as such to be followed with Blol=-
ogy and Chemistry in grades ten and twelwve respectively, be-
cause they were adaptable to the organization. The content
of these courses all wesuppése future matriculation on a
college level. .

Seience courses should fix their objectives as prepai-
tion for life, and especially for the life of the majority
of the people. This involves less emphasis on the techniecal
and abstract phases of selence, and more on the kind of sei-
ence needed in vocations, in leisure-time activities for
appreciation and enjoyment. The interests of the boys and
girls in Conroe vary from no scientific knowledge and atti-
tude to a general application of seientific prineciples ex-
isting about them in the box factory, saw mills, carbon and
oil industries, homes and domestic service ranging from maid,
yard keeper, chauffeur, and baby sitter to general flunky,
On the other hand their needs are far more tremendous by vir-
tue of the existing environment.

Since the coneensus of opinion is that "General Science
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is meeting the needs and interests of boys and girls better

than specialized courses are doing",l and since the organi-
zation impels General Science offerings in a composite course,

this work has for a purpose to suggest an approach to a pro-
posed program for teaching General Secience as a course des-
ignated at 9th grade level in keeping with state requirement
and the writer's immediate 8-4 school plan of organization,
and to suggest a method of instruction that will stimlate
active interests in the complete curriculum, thus precipl-
tating the maximum benefit for Conroe's children, This study
proposes a subsidiary purpose to show how Cdnroe's children
can be made scientific minded through this speecial program
of teaching.

The method emploved in this study is an analyzation of
the state adopted course of study, the proposed textbocks by
the immediate system, and the use of certain unstandardized
classroon techniques and procedures devised by the writer,
The data are obtained from certain observative criteria re-
vealed through follow-ups of a five year span of certain vo-
cation and avoeation adult activities of former and current
graduates from Booker T. Washington.

Forty questionnaires were ecirculated to the places of
Negro employment to ascertain the kind of employment and
proficiency of Negro workers. The writer made twenty-five
interviews to housewives and to certain other employers who

1
Ken, 22' 31&0' D. 2#,
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d1d not accept questionnaires favorably., The Public School
records were analyzed for pertinent information regarding
follow-ups of children who entered college and the health
status of Conroe's children. The 0ffice of the State De-
partment of Health, Welfare Office, Red Cross Office and
County Clerk's O0ffice furnished data on births and deaths
and certain morbidity data on which this study is based.

The Utility Companies (natural gas, electricity and water)
gave ecertain informaticn revealing the retarded development
of the c¢ity in the Negrc areas. This study further includes
research and study of contemporary proposals and compara-
tive analyses of their findings.

This work limits itself to an approach to a proposed pro-
gran for teaching General Secience in the Boocker T. Washington
High School where the interests are far from specilalization,
but are confined to a standard agriculture curriculum which
displaces all electives with required courses irrespective ‘
of interests. The work further limits itself to a situa-
tion where lack of eity recreational facilities, and vhere
economic insecurities often make it imperative for many to
drop out of school to assume adulthood at the end of fresh-
man Ligh school, the year in which General Science is offered
at Booker T, Washington, But when the student is of the age
and physieal stature to offer help by way of unspecialized
Jobs such as cafe, laundry, private home, yard and grocery
store help. For wholesome and complete living the school
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feels responsible even though it does not finish the student
in its curriculum.

A final delimitation may be seen in the fact that the
entire high school seience program includes only General
Seience, Biology, and Chemistry for grades nine, ten, and
twelve respectively.

Except for the words general science, provose and pro-
gram, the terms embodied in this problem have no unusual mean-
ing and may be given a general connotation. For this work
propose means to suggest unvalidated but seientific potential-
ities for teaching General Science in a specific locale. FPro-
gram suggests a plan or procedure for teaching General Secience
in the Booker T, Washington High School. General Science in
this work refers to a specific course which is taught inde-
pendently of other eoursés, but which is a combination of phys-
ies, biology, and chemistry not as a series of short and inde-
pendent eourses, but as they contribute to a unified course
of instruction in the practieal problems of the pupil's life,
It is founded on the progressive offering of elementary seiences,
and 1s the development of these experiences toward further de-
velorment and additional growth of the pupils.

For further clarity the writer defines words used in the
hyvothesis .and body of this work. JNeeds includes everything
necessary to insure the optimum development of the potential
aliﬂi.ties of a pupil - intellectual, physical, moral, emotional,



and social - both in relation to his present interests,
abilities and level of achievement, and in relation to the
probable futurs demends of the individual and of society.
Interests connotes a subjective-objective attitude, con-
cern, or condition involving a percept or an idea in atten-
tion, and a combination of intellectual and feeling econscious-
ness, 1t may be temporary or permanent based on native curi-
. osity and conditioned by experience,?
; Scientific attitude is the mental readiness to search
for 'crugh without prejudice, to change opinion on the bgs!.s
of new evidence, to seek cause-and-effect relationships, and
to diseriminate between fact and theory,> Noll* analyzes the
seientific attitude to ineclude the following habits: (1)
"accuracy in all operations ineluding caleulations, observa-
tiony; and report". The dominating urge of all science is to-
wards truth and that is not to be reconciled with inaccuracy.
(2) "Intellectual honesty”. This habit goes beyond the little
measure of accuracy that it includes to submerging of personal
bias and prejudice, and to the acknowledgment of wrong when

1
Carter V. Goode, Dic

2
Ibid., p. 223.

3
Ibid. p. 37.
N
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proved so. (3) "Open-mindedness” involves a willingness
to accept new data and facts and an unwillingness to ace
cept a solution as final and ultimate. (%) "The habit of
looking for natural causes.” It is a conviection of uni-
versal operation of the law of cause and effect, and it
does away with unnatural phenomenal causes on which super-
stitions are founded, (5) "The habit of suspended judg-
mént" involves the habit of qualifying conclusions drawn
in aceordance with facts available and missing. It dis-
eourages jumping to unfounded conclusions, (6) "The
habit of eriticism” suggests the ability and willingness
to examine oneself, and to look at proposed remedies, ex=
planations, and natural occurrences in a questionable
sphere,

Chapter IV suggests the sclentific method as the near-
est approach towards confirming General Seience within the
experiences of the children, TFor this work the writer
subseribes to childc'ldefmtion of scientific method,

s.am?z?‘uiﬁﬁ%ia“ﬁ%wﬁ&
o A
i e s L
of sclentific method is t hypothesis,

and to be acceptable an hypothesis must
meet the basic tests: it must define

John L. Childs, "The Morality of Secience and the

Values of Demoeracy", Seience Education o.
(1049) 965, acy" , XXXIIT No. %
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an act to be performed under definite
and speeific conditions, and it must
also describe a result or situation
that will come to passy when the act
deseribed is aetuaﬁy carried out.

In order to teach a child secientifi-
cally, we have to teach him to think

in terms of definite overt acts that
will define, refine, test, recon-

struct, and validate through publie
means t vhich he asserts is the case."

This study then suggests that the science teaching
at Booker T, Waahingtonwswoolat Conroe, Texas is
not confirmed within the needs and inteeests of the high
school students, and that 1t does not motivate scienti-
fic queries nor optimm environmental adjustments and
developments with a view to changes when the need arises,

Thus, the hypothesis evolves to suggest an approach
enmboding the seientific method to a proposed General Seci-
ence program at the ninth grade level based on the immedi-
ate needs and interests of the high school pupils in
Booker T. Washington High School, in Conroe, Texas. The
presumption is that proper methods of instruection can cre-
ate a scientific attitude that promotes environmental ad-
Justments and developments, and a discriminatory power
reflective in other instructional courses in and out of
school. Authoritative data show that the composite nceds
of all students in Conrce divide to show a small and large
percentage of college and non-college potentials respective-
1¥e |



CHAPTER II
REVITW OF LITERATURE

Except for work done in the field of science toward
revolutionizing the approach to a scientific one by ine-
dividuals and state departments, and showing that the very
nature of science reveals potentials subject to dynamie
controls influential in the lives of people and therefore
requires constant readaptation of subject matter, methods
and devices to meet the needs of people, and except for
such studies as are referred to in Chapter ITI, The
History of Secience Education there exists no related
study.

These studies all recognize and acknowledge a dominat-
ing influence of science on life, but how the various ele-
ments of science shall be ineluded and taught to meet the
needs and interests of high school youth have engineered
the several studies.

Instruction in Selence; an outgrowth of a cooperative
effort by the membership of the North Central Association
of Colleges and Secondary Schools in 1928 is an effort to
deternine Americats standing in secondary education. This
study was initiated on the belief, "that the people of the
United States are now getting a new conception of eduecation.

X
Wilbur L. Beauchamp, Instruetion in Seience, pp. 1-63.
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They are cahing to look upon education as a preparation
for eitigenship and for daily life rather than from the
meney return from it, They are looking upon the high
school as a place for their boys and girls to profit
at a period when they are not yet acceptable to 1ndnstry.'1
With the inadequate fund provided, the committee reduced
its study to cover, "those things which pertained strietly
to secondary education, that is, its organizationj; its
curriculum, ineluding some of the more fundamental sub-
jeets, and particularly those subjects on which a compar-
ison eould be made between the present and earlier periods...">

Thus, the evolving Instructions in Seilence summarizes
this survey of instruction in seience. Wilbur L. Beauchampd
carefully analized available courses of study materials,
and visited a considerable number of schools to acquaint
hinself more in detail with the practices and procedures
in schools judged to be outstanding in the science work,
The investigator found that general secience courses had
risen, Chenistry instruction had been altered to bring
the subject matter to actual 1life conditions, and the

1
Beauchamp, op. eit. p. v.
2 Ibid. p. vi.

3
= m_.' PP 1.63.
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important position of sclence as a subject of study in
the schools justified an extended treatment of its aims,
eontent, and teaching procedures. The data presented
indicate that, in general, the courses of study are not
based upon an adequate and elear-cut theory of education.
They raised the question of whether or not it is advisable
to proceed in the revision of existing courses of study
until more evidence is obtained to serve as a basis for
such revision. Observation of classroom teaching and
the different suggestions given in the courses of study
indicate great econfusion as to .the methods to be employed
in teaching seience. A shift has occurred from the or-
ganization of courses in terms of topies and subtopiecs
to organization around certain major ideas or concepts,
A shift has taken place from the topical method of de-
veloping a topic to the problem method of development.

A greater emphasiz on the interpretation of the environ-
ment 1s observed in the more recent courses. A wide-
spread use of illustrative materials surplied by news-
papers, magazines, and government bulletins was also obe
served in all seclence classes. The use of the classroom
pcriod for oral recitations has been replaced to a con-
siderable extent by the use of the period for study pure
poses under the supervision of the teacher. The introduc-
tion of materials to serve as study guides is apparently
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widespread. The more recent courses of study include
a mueh greater number and variety of suggestions for teach-
ing than the older courses. The laboratory work in the
specialized sciences has, in the past, often been divorced
from the work in the textbook. More attention is being
given to visual aids than ever before. This 1ist of
innovating practices does not necessarily indicate the
changes which should be brought about in the teaching of
science, The trends do, however, "disclose the varilations
from the dominant practice which may well result in
progress and which, as already stated, should be given
eareful consideration by those who are undertaking the im-
provement of instruection in science at the secondary
school la;el.'l

Seience in General "ducation® appeared in 1948 as
the result of a convietion that college teachers every-
where were interested in curricular changes occurring in
sister institutions. This study brings together a set
of statements from representative institutions describing
science courses for the student who does not intend to

devote his life to science or to a related occupation,

1
Beauchamp, op. git., p. 61.

2
Barl J. MeGrath, Sclence in General Rducation
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It presents detailed information about a wide variety
of such courses together with discussions of the philo~-
sovhie principles on which they rest. This study is
further designed to report the progress already made in
overconing difficulties in science education in a few
institutions for the benefit of those faculties only
now beginning to reconsider the aims of higher education
for the thousands of students who do not wish to become
specialists or scholars in any particular field, but
whoe do wish to gain enough knowledge to make intelligent
decisions as e¢itizens, Herein lies the analogy of this
study to that of the writer's.

The study further shows that few colleges have rea-
1lized the neecessity of organizing science to meet the
demand of general education, and that all courses should
be offered on a sequential basis growing out of the
studentt's high school preparatory courses that were see
quential on the basis of his interests. (It does recognize
the fixation of General Science first, or in the ninth
grade depending on the plan of organization, and the fixa-
tion of Biology in the tenth grade.) Thus, the revision
in eolleges makes a parallel revision of high school sciences
imperative, and this realization makes Sclence in General
Fducation analogous to the writer's study,

Another parallel may be seen in Science Teachors
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Objectives and Attitudes Toward Using Community Resources.
It is a study of fifteen Maryland Negro Secondary Schools
designed to investigate science teachers' objectives and
attitudes toward using community resources and data in

1

teaching. The study was launched on the belief that science
teachers would be directed to self-evaluation and improved
teaching practices, and further that the state of Maryland
and Morgan State College offiecials would be aided in chart-
ing new directions in science education, The study re~
vealed that high school secience teachers needed to concen-
trate more fully on the importance of the physiecal environ-
ments that learning situations are inereasingly centered
in perscnal and community problems; that biological and
physical resources of the community have been used in
funetional purposes by providing the kinds of learning and
experience that converge into such areas of human acti-
vity as health, safety, citizenship, demoecratic living,
social adjustment, personality and good taste; that needs
for teacher competence developed in functional areas of
seience, non-seience areas, scientific method of problem

solving, use of community resources, adult education

1

Thomas P, Fraser, "Science Teachers Objectives and
Attltudes Towards Using Community Resources”, Secience
Edueation XXXITT Fo. 5 (1949) 350-60.
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extra class activities and intercultural relationships,
and that the areas in which science teachers need broad
understandings are human growth and development, and sec-
ondary education (including the place of science in its
program), Finally the study becomes valuable to Morgan
State College in redesigning its curriculum to provide
unified and broad background for all students because
"o meet the nceds of today's complex society, sclence
teachers need a wide range of knowledge and a broad back-
ground of general odncation."l

The relationship of Vietor H. Noll's> current study
lies in his proposed scientific method to teach all seiences
and to procure a sclentific mind, his proposed science
curriculum that determines what sciences will actually
function in the lives of young people, and his proposed
measurenent for achievement in science by the preferred

objective testing method.
Summary of the Relative Achievements of the Objectives

of Secondary School Sclence in a Representative Sampling
of Fifty- Six Minnesota Schools> reveals that sclence

Fraser, op. eit., p. 360.

2
Nell, op. eit.

3
Kenneth E, Anderson, "Summary of the Relative

Achievements of the Objeetlves of Secondary School Science
in a Representative Sampling of Fifty-Six Minnesota Schools",
Seience Education XXXIIT No. 5 (1949) 323-328.
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instruction in the Minnesota high schools in 1946-47
was in need of improvement. This study resulted in sug-
gestions by teachers that colleges and universities di-
rectly entrusted with the preparation of science teachers
be seriously concerned.

This study did not ineclude all sciences. It had
for its purpose to deseribe the current practices in the
teaching of sciences, the teachers in terms of prepara-
tion, experience, teaching load, teaching objectives,
and professional activities; to determine the relative
contributions of factual information, understanding of
prineiples, scientific attitudes and intelligence to the
understanding of the seientific methed, to determine which
pupil factor or factors in the pupils' background contri-
buted to the achievement of the objectives of science in-
struction, and to determine which teacher factors, or
factors in the teaching situation contribute to the achieve-
ment of the objeectives in seience instruction.

The study results showed a lack of preparation of
the teacher in the seiences, the dependence on textbooks
and manuals, the lack of understanding as regards the seci-
intific method in science, the lack of procedures for de-
veloping the understanding of principles and aequisition
of sclentifiec attitudes, the lack of differentiation in

terms of curricular materials, and the lack of profession-
alism,
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San Franeisco State College initiated a revision cf
its curriculum and science dopartmont on the high school
_ seience oxperiances of 506 non-science curricula students
in a study by Stanley W. Horse.l The seciences most fre-
quently ineluded in the survey were Chemistry, Biology,
and General Science in the order named, The investigator
believes that General Science fell third because many of
the 506 students reporting only high school sciences had
been exposed to General Science as carly as the seventh
grade and therefore did not include it in the high school
survey., This study indicated that studies in the two
broad areas of biologieal seience and physical seience had
been omitted from approximately one third of the 506 stu-
dents, Therefore the theory ( analagous to the writer's
study) evelves that any college program designed to round
out the total experience of the students should inelude
both secience areas.

The adequacy of the scientific method of instruetion
as a suggestive approach to making General Science mean~
ingful by motivating scientific thinking is made a more
'desirable goal by the Blair and Goodson atudy.z In 1938

1

Stanley W, Morse, "High School Sc¢cience Experiences
of 506 Won Seience Curricula College Students", Science
Rducation , XXXIV Ne. 2 ( 19950) 117.26,

2

Glenn M. Blair and Max R. Goodson, "Development of

Scientific Think Through General Science”, School Review
XLVII No. 11 (1939) 695-701.
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these two men made a study to see if General Science
would automatically teach scientific thinking or if spe-
cial effort of deliberate attempt toward developing
scientific thinking were necessary.

The Noll test was the instrument used in this study,
Three groups of ninth grade children were uaéd - one
group taking General Science where the teachers made spe=
elal effort to teach scientific thinking - one group take
ing General science where the teachers made no speeial
effort to teach seientific thinking - and one group of
non-science children.

The test series showed that the specially taught
children in General Secience where the teacher's aim was
scientific thinking showed a gain of 7.3 the children
taught with no emphasis on scientific thinking made a
%,0 gain, and the non-science children showed a 4.8 gain,

This study seems to indicate that studying General
Science will not in and of itself make a unique contri-
bution to the development of secientific attitude on the
part of ninth grade pupils; that marked improvement in
selentific thinking is secured however through the General
Sclence course when special attention is directed toward
obtaining this outeome, and further that open-minded
thinking from eause-to-effect is not'always deplyable - ,
from a course labeled General Science but that such results
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are secured only when the General Seilence course provides
specific opportunities for training in thinking of this
type.

These reviews do not portend all inclusiveness, but

they 40 represent some of the most nearly and currently
related,



CHAPTER III
HISTORY OF SCIENCE EDUCATICON
IN AMERICAN SCHOOLS

Material for this chapter was secured in the main
from Modern Science Teaching.l This chapter finds signi-
ficance only in the fact that reviewing the development
of scilence education shows more clearly and definitely the
emphasis placed on science in the delineation of the
early narrow school curricula to a wide and diversified
sphere in the modern school organization, and the advent
and importance of science in the writer's respective high
school curriculum,

Formal education in America began about 1635 with
the founding of the first lLatin grammar school. These
schools were established as college preparatory schools
for boys contemplating professions, but they soon died
out because of their failure to meet the needs of the
times, Roeord gives no appearance of any science offer-
ings in the Latin grammar schools,

Public academies began replacing these schools about
1750 and by 1850 were the dominant secondary school type.
The academies were designed to meet the needs of the boys
and girls wvho were not going to college. REach offered a
much more practieal curriculum, Here science education

p 4
Heiss, et al., op. eit. pp. 4-12,
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began by way of natural philosophy, a forerunner of physies.

The free publie high school grew out of the academy
and ineluded a curriculum of science influenced by those
in the academies. These consisted for the most part,
of natural philosophy, natural history, and chemistry.
Each of these sciences was in the curriculum of the first
American high school founded in Boston in 1821,

Natural philosophy had its beginnings in the Emuropean
schools and was brought to America and ineluded in the
curricula of the earliest academies. It consisted of
materials selected from the fields of physies, astronomy,
and earth science. The treatment was largely deseriptive
and there was little or no laboratory work. Many of the
textbooks were inductive in their method. A topic was
introduced with a problem, which was not explained. The
topic usually ended with a statement of a prineiple.

Some of the early textbooks went Shrough as many as forty
editions,

Chemistry was offered as an electivo subject in the
curriculum of the English High School in Boston in 1821,
Generally chemistry had a very uncertain place in curric-
ular offerings. Thus, some high schools had it while
others did not. Little or no laboratory work was done
by students prior to 1860 since many schools had diffi-
culty in getting apparatus and chemieals.

Botany and zoology comprised the natural history
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eourse offered in the early academies but there was no
integration of these as we have now in the high school
biology course., The emphasis was on the learning of
facts, Considerable attention was given to the physiology
and morphology of plants and animals,

An appraisal of the science education of the first
fifty years of the high school movement would seem to
indicate that the courses were taught primarily for their
practical and informational values., There was little or
no laboratory or demonstration work, and great emphasis
was placed on the memorization of factual material. The
eourses were popular and were taken by many students who
were not going to college, Although some of the text-
books were inductive in development, most of the teaching
was by lecture and recitation methods,

Between 1872 and 1900 colleges influenced the sciences
~ offered in high school. Harvard took the lead in 1872 by
stipulating acceptance of physies and other high school
selences acceptable for college entrance, and later stand-
ardizing a 1l1st of forty-six acceptable experiments in
physics for college entrance. Thus, offerings in high
school science gravitated toward college requirements,

The colleges further conditioned and limited the high
school secience offerings by preparing their courses of
study on the basis of college requirements for entrance,
and consequently every student took the required courses
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for college preparation whether he planned going to
ecollege or not., Many of the high school textbooks became
simplified and more condensed college courses having no
value beyond that of college entrance.

The college continued to exert its influence in
conditioning the high school science curricula down
through the early years of this century.

A Committee of Ten, of the National Education Associ-
ation in their 1893, 99, an® 96 reports on college entrance
regquirements initiated a movement toward standardization
vhich culminated in the organization of the College Ene
trance Board, Prior to these reports high schools had
been offering short term courses in many seciences such as
physies, chemistry, astronomy, geology, botany, zoology
and physiology. This Committee on College Entrance Re-
quirements condemned the practice of short courses and
recommended full year courses in fewer sciences. Thus,
the first attempted standardized science sequence for high
schools came about. The courses proposed weres: First
year -« physical geography; Second year - biology; Third
year - physies, and Fourth year - chemistry.

!wissl sums up the effects of the periocd of college
- domination of high school science as follows:

1
G. R. Twiss, Principles of Secience Teaching, p. 188,

The W. R. Bunks Liorary
Prairie View A. & M. Cellege
Prairie View, Texas



"As far as science is concerned
the results have been both good and
bad. Among the good results are
the establishment of the prineiples
{1) that high school teachers should
have adequate college training for
their work, (2) that laboratory
work, £1e1d e-cursions, and some
reference book work should be ear-
ried on in connection with each of
the sciences, (3) that schools should
be adequately equipped with labora=-
tories, apparatus, and libraries for
such work, (%) that double labora~
tory periods should be provided in
the time schedules for the labora-
tory exercises, (5) that laboratory

'notes should be systematically en-
tered in suitable books by the stu-
dents, (6) that pupils should be
ta h{ not merely to memorige but
to think, Among the bad results have
been (1) the tendeney to cast all in-
struction in one mold in the attempts
to meet the specifications of syllabi
and examinations (2) over-emphasis on
the assimilation of subject matter
and the consequent undervaluation of
the seientific methed of study, by
means of which the subject mat%or of
seience is best acquired, and (3)
worst of all discouragement of ini-
tiative on the part of school teach-
ers and administrators because of
the burdensome amounts of subject
matter that were called for by these
authoritative syllabi.m

Read justments became evident between 1900-1920,
The college dictated high school curricula clearly proved
their inadequacies to meet the needs of young people. The
high school population was inereased and the demand for a

different type of curriculum was evident.
school movement was begun,

A Junior high
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Most pertinent to the development of this work how-
ever is the change in seience offerings that was concomi~-
tant to the reorganization of the school plans, About
this time in an attempt to meet both the needs of the
changed high school population is the significant iatro-
duetion of general seience to replace physical geography
as the first year subject of the four year science se-
quence, This change ecame about in an attempt to meet
the need of a terminal course in science for students
not going to college and also to provide an exploratory
course for the later specialized sciences,

In some of the new junior high schools the secience
offerings were pushed down into the seventh and eighth
grades, This had the effect of increasing the opportuni-
ties for science experience over a longer period of
schooling. In the course general science largely replaced
physieal geography.

The trend toward change, to meet more adsquately the
never demands on the high school, moved slowly, but was
accelerated by the reports of the Commission on the Reor-
ganization of Secondary Rducation of the National Education
Association. A sub-committee of this cormission gave the
first report dealing exclusively with the teaching of sei-
ence in the secondary school, and constitutes one of the
landmarks in science teaching in American schools,

This report gave impetus to an emerging science
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sequence in the high school and pointed seience instruc-
tion toward larger soecial goals than had been true pre-
viously. The report showed further how seience instruce
tion could eontribute to the cardinal prineiples of
secondary education,

The Thirty-First Yearbook of the National Soelety for
the Study of Education advocated for the first time a
twelve year sequence beginning in the elementary school
and extending through the high school. It also adviexted
that science instruction on all school levels be organized
around eertain broad concepts or generalizations.

In 1938 the Commission on Secondary School Curriculum
of the Progressive Bducation Assoeclation issued a report,
f5cience in General FEducation" which advoecated that high
school seience be taught around broad areas of living
such as (1) personal living, (2) immediate personal-social
relationships, (3) social-civic relationships, (4) economie
relationships, (5) the disposition and ability to use re-
flective thinking in the sclution of problems.

The Naticnal Committee on Selence Teaching of the
Department of Seience of the National REducation Assoeiation,
after a three year study issued a series of reports in 1942,
Two of these reports had to do with the changed emphasis
on the teaching of Seience in America. These reports were
Seience Teaching for Better Living and Redirecting Science
Teaching in the Light of Personal-Social Needs. These
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reports bore tremendous significance because they were
prepared by science teachers, They advocated somewhat
the same point of view as of the Progressive Rducation
Association mentioned already but perhaps they might
have gone further in suggesting that pupils hav: selence
needs in sueh areas of living as safety, conservation,
health, and vocation,

The National Soclety for the Study of Education pub-
1lished its Forty-Sixth Yearbook entitled "Secience Educa-
tion in American Schools” in 19%7 and stressed the ime
portance of sclence taught for its functional value in
aiding the adjustment of individuwals, It urged support
of the inelination or tendency to offer physical science
in the high school for those pupils not going further in
the study of science, |



CHAPT'R IV
SUGGESTED METHODS ADAPTABLE TO THE
SCIENTIFIC APPROACH

This chapter is designed to suggest methods and teche
nigques of teaching that are specifically adaptable to the
following proposed, or any science program, and susceptable
to approach by way of the scientific method.

n3eience 1s quite as ruch a method as it is subject
2 and the feeling has been growing that the ime
portant outcomes of science study are training values rath-
er than factual information.

There is no one best method apart fron the person do-
ing 1t, the material with which it is done, the person to
whom it is done, and the conditions under which it is done.>
Thus, all experimental evaluation of method involving the
human element is necessarily inconelusive and should be
in general terms as is true in this given situation. Yet
the scientific attitude and the secientific method are con-
sidered more important to the individual in meeting his
life problems than the memory of facts,.

matter",

1
. Elliot R, Down "The Elements and Saf
Sgiif:;““" Thinking" m‘ggigggg;g Monthly XXXVI 55‘3&? (1928)
2

Noll, op. git., p. 43,

3
Viector H, Noll, "About Integration in Seience?"
School Seience and Mathematics XLI No. 3 (19%1) 242,
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The teacher must formmulate a philosophy of teaching
and create methods to suit his own conditions and noeda,l
but he must guard against the fixation and rigidity of
his philosophy and method else it becomes unscientifiec,
They should be flexible, adaptable, and developing in na-
ture to the conditions and factors of social change. The
problems confronting boys and girls everywhere are come
plex and certainly in this locale of study where thsj are
torn between standards of idealistic virtues and the im-
morality often contingent with saw mill living; where a
sense of the beautiful and yearning for the cultnres'ot
civilization are thwarted with the cheap, gaudy, and self-
‘ish; where parental guidance in the interpretation of the
physical phenomena of life and earth is the public school
teacher's task, and wvhere certain laws of nature are taboo
for parental and public discussion with the child., Yet
this same child experiences and satisfies his gueries une
selentifically and often unreliably -« just to mention a
few of his problems,

Hbissz says this complexity 1s true not only because
the forces bringing about sccial and economic changes are
complex but also because individuals differ in hereditary

1
Heiss, op. eit., p. 1%.

2
Heiss, op. eit., p. 15.
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background - emotional patterns, needs and sensory equip-
ment., This means that many different types of behavior
will result from a group of boys and girls demanding ad-
justment from the same situation.

The writer suggests the scientific approach as the
nearest toward helping students adjust to the situations
econfronting them, This ofcourse further suggests study-
ing the broad picture of their present day life and see-
ing the larger aspects from which their problems arise.

According to the Forty-Sizth Yearbook' an individual
cannot appreciate the importance and the many contributions
of science unless he has some understanding of his envi-
ronment and the way seclence affects both the Venvironnont
and his own life situations,

Dr, Smith® predicts that unless the science currice
ulum is made more appealing to the normal pupil and more
functional in daily living, not only will the school seci-
ence program suffer but eventually technologiecal eivilie
zation itself will pay the penalty for the inability of
educators to meet the challenge of scientific progress.

The real instructional problem Smith> says then is to

1
Nelson B. Henry,

’ Vietor C. Smith, "Mak
Program Function", Seconde

¢ the Secondary Science
M CALG L0, XII NO. 2 (1%5) 6‘
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seleet the crueial, functional material needed in a given
situation, and to ioach it intensively and secientifically
well.

The scientific method in this case then suggests the
use of laboratory instruction and equipment. It further
implies not necessarily a selence laboratory only, but a
working situation of whatever guise. Most of the methods
peculiar to seience teaching arise out of 1ts4:F§ensivo

reliance upon the‘laboratoryal
Suitable and well prepared demonstrations are effec~

tive methods of inereasing the reality of secientific law
and generalization, The writer offers this abillity cer-
tainly not as an indispensable one, but as an asset to
the science teacher's accurmlated technicues.

Though contrary to the writer's point of view Noll?
sugrests that unless there are more justifiable reasons
for pupil performance, thn teacher may just as well per-
form the experiment as a demonstration if it is a rather
expensive oney, and thereby effect saving of equipment,
Yet the writer contends that no saerifice should be made
at the expense of learning. A further justification for
demonstration may be seen in the performance of a difficult

1 ‘ |
Noll, op. git., p. W4

2
5011’ OP« m;, De b,
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or dangerous experiment and expecially with inexperienced
pupils.l Whenever there is an experinent that cannot be
performed individually within one elass period, the teach-
er may resort to demonstration.

A reverse sense of what has been stated may seem to
suggest that individual laboratory experimentation may be
deferred to simple, short and less expensive experiments,
However this does not mean throughout the course, but that
experiments for individual performance should be selected
that can be successfully performed by all the pupils,

To facilitate the laboratory methed pupils should be
required to submit brief but carefully and accurately
written reports of experiments., Although no study can
claim to settle the best method for reporting laboratory
experiments, they all agree that, "the important element
is not by what method the experiment is recorded but how
well it is recorded by whatever method is used.">

Pupils should further be required to make simple,
analytie drawings rather than representative ones. Prob-
ably the chief, if not only justification for laboratory
drawings is to elarify and fix in the minds of pupils the
things learned or to be learmed. The analytie drawings

1
Mll’ OB« 2;&' Pe k‘?o

2
Ibid., p. 50
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ainm primarily to show structure and functicn without refe-
erence to artistie effect or pictorial detail,while the
representative drawing ‘emphasiaes the artistic effect
perhaps at the expense of scientific accuracy.

In an experiment conducted in General Science, Ayerl
found that representative drawing not only fails to aild
memory but may sometimes interfere with it. It causes
bad habits of analytie study; it produces copyists in-
stead of selientists, and it diminishes interests., The
analytic drawing on the other hand aids retention and
directs attention to the essential features of the ex-
periment.

Other avallable experimental evidence on analytic
and representative dravings rather consistently indicate
that the latter seldomy; if ever justifies the large amount
of time involved, However with the few artistie, certain
econcomitant satisfaetions may be achieved in the construe-
tion but with the average pupil the time could be spent
rmach more wisely.

The sclentifiec method suggests the use of laboratory
manials only in a problematic situation, This does not
necessarily mean turning the pupil loose in the labora-
tory with no instructions or with oral instructions only.

1

P. C. Ayer, The holog
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It means that the teacher presents a variety of problems
to the class, from which the individual pupils select
challenging ones and the teacher and pupil together forme
ulate the problem and the method of solution without
printed or written directions, making the initiative rest
with the pupil instead of the teacher, According to Noll'
the problem method, if properly administered, provides
stimlation and motivation to the pupil, causing him to
think harder and to achieve more than if he were taught
by the usual laboratory manual style, This traditional
use of the manual, Noll? thinks results in a cook-bock type
of work characterized by slavish following of printed di-
rections,

Hunter3 and Walterl’ among others made separate ine
vestigations of methods conducting laboratory work with
manuals, Both used manuals with certain groups and some

1
Noll, op. glt., p. 53.

2 mad. p. 5.

3
G. W. Hunter, "The Oral Hethod v Ln tm
Mamual 1 the Laboratory", Sehe bo"
XXX No. % (1930) hzg—ksa.

4
C. H. Waltery "The Individual Laboratory Method of
'.!eaching Physics Whon No Printed Dirootions J-{ Used", School
Seilence ¢ hematies XXIT No. 1 (1922) 29-32,
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variety of the problem method in which the pupil formlated
his own laboratory problem and procedure. The results ine
dicated superiority of the problem method to others.

} Another suggestive technique that may aild the scienti-
fic instructional method lies in the use of workbooks,
Yet, there has been much difference of opinion as to their
actual influence upon achievement. Some teachers are very
enthusiastic over workbooks, while others consider thenm
merely a novel or craze, Thus, a number of studies have
been made in an attempt to evaluate their use as a teache
ing ald, Among them are studies by Browning , Hurd, and
Petersoa and Douglass3 which indicate unanimously that
workbooks, although they seldom scem to, may result in
greater learning (if properly used) as measured by objec-
tive tests of achievement in science. These studies fur-
ther indicate that there is 1ittle measurable difference

1 :
Charles A. Browning, "The Work-Sheet for High School
Physics", Seience Edueation XVIII No, 2 (193%) 37-41,

2
A, W, mrdh"m Workbook As An Instructional Aid®,

School Review XLIIT No. 10(1935) 608613,
A, ¥, Hurd, "The Textbook Versus W
Instruction”, Iducational Supervision orkhets ,
XVIT Wo. 12 {1931) 66160 ot
3

George W, Peterson and Harold R. Douglass, "Published
Workbooks Versus Pupil Made Notebooks in Ninth Grade General
Selence", School Review XLIII No. 10 (1935) 608-613.
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between the accomplishment of classes who use workbooks
and those who do not, Thus, the writer offers the use of
workbooks as an instruectional aid on the assumption that
if and when the teacher can advantageously stimulate
pupils to self activity, and to present a comprehensive
gset of problems that will result in a feeling of greater
arcomplishment snd satisfaction on the part of the pupil,
the techniqua is worth the while, Certainly the writer
does not suggest using workbooks for"husywork", |

; The use of visual alds as a teaching device has never
béen doubted for it seems reasonable %o assume that the
greater the variety of sense impressions utilized in learn-
in the more effective it will be. Carl E, Wmanl anong
others used a’l possible visual aids, including mounted
pictures, slides, and films in General Seience and con~
eluded that groups taught with visual aid devices learned
more than groups taught without them, Eolla concludes
that visual aids make for higher achievement than no visue
al aids and that employing projeetion apparatus such as
slides and films seem to be the mest effective..

FPinally the writer suggests organization and presenta-
tion of materials of mstmgtion by methods that encourage

"Visuval Afds « Of What Worth?"
No. & (1932) 291-296.
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the pupil to a maximum of freedom and self direction and
that permit the fullest possible provision for individual
differences. Freedom for the pupil rests chiefly on the
development of greater interest in the subject, wider and
more varied reading, greater originality and initiative,
and increased pleasure from the study of the subject.

It would seem to follow now that a choice of method
would be the teacher's first concern. Here Rolll again
suggests that it may probably be assumed that if one plan
accomplishes maximum freedom and pupil self-direction,
others of repute might be expected to do so too. The dis-
tinguishing features of such popularly discussed plans as
the Dalton, Morrison, or Winnetka Plans over the more tra-
ditional ones: may suggest themselves as important in the
teacher's selection. The first distinction lies in the
unit organization where subject matter is organized into
meaningful wholes instead of artifiecial and arbitrary
chapters. The second distinetion lies in individualigzed
instruction. This does not mean neglecting grcmp dis-
cussions and presentations, but in the main each individ-
ual pupil proceeds at his own rate, and he follows his
own interests in the study of the unit together with mini-
mim required essentials,

1
MI, OPe &o, P 58.
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Bruce,! Garber,> and Watkins3 are all in agreement
that the unit plan as such has certain advantages over the
usual daily assignment plan and this superiority centers
largely around the following three pointss children taught
by the unit plan seem to retain longer what was learned
than those taught by traditional methods, the unit plan
produces better results with respect to understanding of
principles and applications, and finally, the unit plan
is best liked by pupils,

It is generally agreed that supporting studies and
experiments have indicated direction toward removing such
restrictions and requirements from science courses as def-
inite courses of study or textbool, teacher control and
direction, tests and examinations, andé in some cases marks,
In point of verification Noll* reports an experiment by
Bernard S, Bradbury, "A Pupil Initiated Course in Ceneral

1l
G. V. Bruce, "An Attegg: to Vitalize Chemistry
Teaching in the High School ough a Modified Form of the
Unit Assi t Technique", Science Edusation XVI Hos.2, 10
(1932) 209-2193 392-403.

2
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R. K. Watkins, "The Technique and Value of Project
Teaching in Genmeral Sclence”, General Seience Ot B
VI, VII, and VIIT Nos, 1, 2 an ’
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Science for a Slow Group"”., Two classes in ninth grade Gen-

. eral Science divided in Groups A and B were the subjects.

' Group A had a mesn I, Q. of 116 and Group B 93. On the
Dverak test @Group A had a median score of 91,5 and Group
B 85, Group A came mostly from superior homes and CGroup
B from inferior homes, Group A ineluded 33 white and 2
Wegro children and Group B included 18 white and 11 Negro
¢hildren,

Group A was taught by a woman of good science train-
ing and four years of high school teaching experience, and
Group B was taught by the experimenter who has similar
training and eleven years teaching experience, The c¢lasses
met at the same hour and sach teacher used his preferred
method of teaching,

In Group A the first ten minutes were used for oral
and written review, and the following twenty minutes were
used for discussion of the day's lesson iollowed by the
assignment and twenty minutes of directed study. Two of
the five periods per week were used for 1aboratory, chief-
ly demonstrations,

Group B. was taught according to the following prin-
eiplest (a) use a variety of texts, (b) do as much experi~
mentation as possibley (¢) follow pupilst interests (4)
pupils select and perform experiments, (e) insist on a
1ist of references for each topie, (f) make pupils feel
responsible for the course, and (g) permit expression of



2
pupil’s ideas and originality at any time.

During the first two weeks pupils in Group B simply
broused, no assignments were madey and puplils did pretiy
mich as they wished., By general consent the topie (air)
was selected to work on in the third week, Thereafter
the general procedure was (a) selection of topie, (b)
preparation of individual reference lists and combining
these for class use, (e¢) discunsinn‘by individuals of
points of interest, (d) performing experiments and discus-

sion of results, and (e) discussion of related topies.
' Pupils were encouraged to bring in supplementary top-
ics and materials, a bulletin board was used often, and
the children wrote reports of laboratory experiments in a
form which they collectively devised and which they scored
themselves, The teacher guided the work in an organized
form. The Powers' General Science Test was given to both
groups at the end of the first semester and Group B, although
inferior at the beginning rated almost equal to Group A with
median scores of 47 and 48 respectively. Group B had also
made apparatus and serapbooks, brought in original experi-
ments, had made out some of their own tests, and often con-
ducted the eclass work,

Teachers exchanged groups for the following six weeks
and pupil preferences registered before and after this
change indicated that all pupils in Group B preferred their
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freedon method, and only four in Group A preferred their
own method,

Irréspectivo of the method preferred by any teacher
the writer advocates the creation of problematic situae~
tions that encourage solveney by induetive reasoning
from a psycholagical approach as propounded by Dr. Molehoirl
in a personal interview. In such an approach he offers a
facts-Imowledge-wisdom-understanding cyele., Beginning
with facts which the teacher knows, he should se% up gene
eral, speeific, immedilate, and remote purposes, The stu-
dents are encouraged to gather every possible fact about
the area of study with application of causes and rela-
tionships., PFrom this application the students aequire
Imowledge, Further relationship of the economie and :
social problems secured by application of knowledge en-
courage reasoning to answer the "everlasting whw“z and
produces wisdom. Understanding is finally arrived at
through experimentation, and not only is the cyele come-
plete, but the scientific method has been applied.

"It seems unquestionable then that the inductive

1

W. T, Melchoir, Supervisor cf Workshops, University
of Texas for Summer, 1951.

2
Dr. Melchoir's phrasing.
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method provides better opportunities for teaching the
elements of the scientific method than does the dedue-
tive"s In inductive teaching, the pupil starts with
some problem, the answer to which he does not already
Imow., He then assembles by observation or experiment
evidence which gives him a tentative answer to the probe
lem, or perhaps one should say he progresses from the spe-
¢ific to the general, In the inductive method the pupil
is encouraged to make hypotheses with respeet to probable
outcomes of his investigations. His interest is stime
lated by the need to check his hypotheses against the
outcomes, He 1is ecasily cmvmcod of the necessity for
identifying and isolating experimental factors and of the
value of introducing controls and of making check experi-
ments. Since he does not know what the accepted results
are he records his rxnﬂings with scientific honesty.

The deductive method is the former's compliment.
It starts with the solution of a problem presented and
obgervations or experiments are made to verify what has
already been told as true. The student progresses from
the general to the specific.

Thus, it is apparent that the guality of instruetion

1

Franeis D, Curtis, "A Plea for Inductive Teaching®
ce XVt Fo. 5 (1950) 223, :
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seems to depend to a great extent on the methods used,
while the methods should seem to depend on the subject mat-
ter growing out of the needs and interests of specific
children. TFurther apparent is the writer's insistency
upon the seientific method applied to problematic situa-
tions,



CHAPTER V
THE PROPCSED PROGRAM

"It is only good teaching to lay hold of the current
interest of the pupil and convert it into a drive that
makes his sclence experience more meaningful and lasting.'l
The Committee of the National Education Association on
the Reorganization of Seience in Secondary Schools as ear-
ly as 1920 recommended that the subject matter of General
Science be selected to a large extent from the environment
and that the prineiples of necessary sciences be used for
interpretation of tha.mimnnent.z On the basis of this
recommendation the writer submits facts about Conroe upon
which the proposed program is made,

The 1950 eensus report reveals a total population of
7,500° including 2,100* Negroes. From the latter there
are 670 scholasties for 1951 representing 265 families, and
15 per cent 1l1ligitimacy assenting to no specific paternal
heritage.s There are only 1,200 sewer connections for the

1
Henry, op. eit., p. 17¢.

2
Ibid., p. 28,

Report from Moran Utilities Company, June 8, 1951.
4
Ben L. Cavil, School Census Report, April, 1951,

5
Ibid,



47
eity and only 1,96% water meters.t There are four Negro
residential sections of town and until recently exclusive-
1y all Negro. According to the City Welfare Agency no
sewage is in two of the execlusive Negro sections. Only
during the last three months has another section been
given sewage, and the fourth and oldest section that has
been almost surrounded by whites with a few penetrations
has sewage only in spots. The natural gas service is
limited to a total of 2,500 meters with an estimate of
65 per cent Negro consumption of the 2,100 citizens.>
Eleetricity is approximated to serve 80 per cent of the
Negro homes.3 Of the 265 families represented by scho-
lastics, 212 or 80 per cent use outdoor privies, %0 per
ecent take dally paper, 25 per cent buy magazines includ~
ing the True Story series ." =

Within the last five years illigitimate pregnancies
have been more frequent in grades seven, eight, and nine

according to school records.’ A study of those same records

1
Report from City Water Department, June 8, 1951.

s .
Moran Utilitles Company, op. g¢it., June 8, 1951,

Report from Gulf States Utilities Company, June, 1951.

4
Ben L. Cavil, Survey of Scholastics, May, 1951.

5
Ben L. Cavil, Study of School Reeords, June, 1951.
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revealed that 50 per cent of expectant mothers‘marry b
fore baby comes, 25 per cent afterwards, and 25 per cent
do not marry at all.

Questionnaires sent to business places, and interviews
with housewives employing Negro help indicated a lack of
ethical, soeial, and physical development and training of
Negro people. They indicated further a desire on the 2
part of the employer to have a study of human life, and
its various associations ineluding the ethieal, soeclal,
and physical training for manipulating jobs, as well as
limited specializations incorporated in the science curric-
vlum of the school.

Specifically twenty-five ( 62.5 per cent) of the
questionnaires requested that children be taught personal
hygiene. A total of thirty-five (87.5 per cent) wanted
the science progran ,tvoffer advantages and techniques of
proper employer-enmployee and emploﬁrer-eustomer‘ or patron
ethies. The proper attitude toward earning a livlihood
irrespective of the calibre of the job was requested by
thirty-eight (95 per cent). Significant to the writer's
program was the request of forty (100 per cent) that the
General Selence course teach the advantages of preparation
for Jjob selection at least to the limits of high school
offerings. All of the questionnaires (forty) indicated
that Ceneral Seience should teach fundamentals of soeial
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1iving and the interdependence of human beings. More
enthusiastie workers were requested as assets to the success
of jobs by thirty-five (87.5 per cent) of the questionnaires
and a suggestion that a teaching procedure or technique
designed to acecomplish this be inecorporated..

Terminology common to such jobs as auto 'mechanics,
washing and greasing ears, cutting pulp wood and logs,
laundry, and domestie service should be specifically em-
phasized in the seience program according to thirty (75 per
ecent)of the responses., These same employers requested as
much technical terminology and knowledge as the elastielity
of the program would permit. Admitting that the types of
jobs offered little or no room for increased complexity
thirty-five (87.5 per cent) feared that the Negro employee
could not qualify in technical knowledge or attitude. The
remaining five (12.5 per cent) declined to comment; yet,
two indicated a doubt of his imtegrity and aptitude.

- The interviews were less formal and indicated unani-
mously that the seience program should contribute thorough
training in the sciences of domestic living. Special con-
cern vas expressed over the Negro worker's indifference
to thoroughness and enthusiasm for the job except as they
Influenced and dictated the compensation. All requested
that the prineiples of sterilization and personal hygiene
be taught in the General Science course. Only three (12
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per cent) of the housewives interviewed expressed satis-
faction with their domestic helpers from the beginning,
and they hastened to charge this competence to training
by previous employers.

Sinee 1946 Booker T, Washington High Gchool at Conroe
has graduated seventy pupils. Of that number twentyesix
(37 per eent) have entered college at irzogmi~» intervals,
forty-four (63 per cent) have not enrolled in eollege,
seven (10 per eent) have withdrawn (two for volunteer army
_service), and one (LM per cent) has graduated from cole
lere. (lone of those entering college pursued a science
eurriculum,) This would seem to indicate that the greater
per cent of high school gradustes are not college inelined.

Reported data en the morbidity and mortality rates
procured from the State Health Department would indicate
that a dire need for training in the care of the human
body for personal and communicable welfare is becoming ine
ereasingly necessary over the sta‘bq.l (See Appendix).

IT the types of science courses needed by those stud-
ents who are not going to college are to be provided, the
commmity rmast be surveyed for materials to put in these
courses rather than accept those Mhly proposed by the

1
State Department of Health, Department of Vital

Statisties, 1950.
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college.l "Evidence is accumulating that General Science
is f1lling a real need especially for the non-college
preparatory pupil®.?

Because the traditionally standardized and techniecal
body of subjeet matter in science fails to function in
daily life, it is imperative that all science teachers
examine the failure of the traditional science progran,
and consider how the needs of the adolescent may better
be met, by improving instruetion. Unlimited human wants
and nceds keep the industrial progress going that was in-
spired by diversified interests and abilities.* Needs of
students expressed by eleetives which they select person-
ally from a wide list of possible courses would seem the
best guide for designating courses to be otrared.s

Upon these facts and data pertinent to Conroe is this

1
Paul V "Selence Serving the Student", School
Setence and Yathenabies XT No. 353 (1940) p. 837
2
NOll, OP« gs., Pe Sn
3

Smith, loe. glt., p. 5.

Beek, loc. git., p. 827.

5
Ibid.
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suggested program predicated. Adapted from a 1ist by
Smith,t
needs basically important to Conroe, and proposes with
one illustration that the General Science course include
at least eighteen pupil selected areas from this list to
be developed in a maximum of'tm days each.

The proposed list includes (1) chemical changes,; (2)
foods and mutrition, (3) first atd and home nursing, (%)
child psychology, (5) psychology of personal adjustment,

(6) air conditioning and insulation, (7) home illuminae-
tion and decoration, (8) electrical repairs, (9) the
earth's surface, (10) meteorology, (11) astronomy for

fun (12) minerals, rocks, and gems, (13) common chemicals,
(1%) prineiples of electricity, (15) radio and electrical
commnication, (16) the human body, (17) the human stages
and their social and economic influences, (18) reproduc-
tion and sex behavior, (19) heredity, (20) simple machines,
energy, and work, (21) the automobile, (22) the airplane,
(23) industrial machines, (24) elementary photography,

(25) loeal wild life, (26) gardening and soils, (27) green
house operations, (28) house design and construction, (29)
pest control, (30) sanitation, and (31) family relationship.

this program suggests areas of interests and

1
Smith, loc. cit., pp. 5=6.
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The underscored should be required.

Thus, the writer means to suggest that General Scie
ence courses should bey and are rapidly taking such a
ml toward generalized courses planned to meet the
immediate needs of the pupils.

In any area of the curriculum objectives should be
regarded as directions of growth, and notvu ultimate
ends to be completely reaohod.z

The objectives for secondary school sclence teaching
(wvhere General Science as a course falls in the writer's
organization) are the same as those for other levels, but
with varying degrees of emphasis contingent with student
maturity. These objectives mmst be sought in the broad
areas of human experience where young people meet their
problems of adjustments, and for this program they should
be in terms of the pupil.k

» 1. ;l:ezdare going through a period of
2. Thete {xtusests see tutered in sparie,

tean work, eollecting animals, adven-
ture, romance, and mystery,

1

Henry, op. eit., p. 139
2

HQ’_.SS’ 220 mc’ Pe 2"’.

3 .
Henry, op. ecit., p. 150.

L
: Heiss, OP. m.’ Pe 67-



a. They have a strong desire to excel,
. They like to explore and make dis-
~ coveries for themselves
5« They seek group approvai and often
o to extremes of human behavior
secure it,
6. They have a strong desire and a
new interest to understand themselves,
7. There is a desire for freedom bal-
anced by the sense of a need for
security ané belonging,
8. Their is self-directed to a

large i:sreo and is generally well
organizedy

9. Thare are the beginnings of wide
interest in the group and in com-
mnity

10, There is a des to achieve their
full capacities, : :

11. There is an accellerated develop-

ment in motor skill and ability,
12, There is a wider interest in reade

ing,
13. There is an awakening to, and ine
. terest in ideals,

T Tl pesetite oF aldiee,

The following objectives for this program and the
f1lustrated unit weie drawn up not only according to the
previcusly mentioned characteristiecs of the prospective
students but, upon the following principles set by the
Baueational Polieles Comnissions® (a) Contemporary society
demands, (b) Objectives of education as propounded by
specialists, and (¢) Weeds of the commnity,

Objectives:

To facilitate understanding of scientific forces in
the environment.

1

Educational Policies Commissgi Purposes
MQM,M, p. 47. i Sf Huca-
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To stiﬁmlat;a unswearing loyality to democratic ideals.

To devélop in the child thos.a general attitudes and
habits of broadmindedness, fidelity to truth, careful ine
quiry and evaluation of evidence in connection with prob-
lems and logieal analysis of data, which will tend to
mold his character and temperament in the best manner,

To develop in the child an interest in the value,
worth, and beauty of science to the end that he may have
opened before him a great number of interesting avoeca-
tions, and that he may be stimulated to go further into
one or more _of the many fields of scientific endeavor.

To understand generalizations of science that a citi-
zen of a modern democracy needs in order to solve everyday
perscnal, soeial, and eiviec problems, ‘

To grow in the ability to do ecritiecal thinking.

To develop wholesome intellectual interests and appre-
elations which lead to a desirable use of leisure time and
which give a basis for educational and voecational guidance,



SAMPLE UNIT: THE HUMAN STAGES AND THEIR

SOCIAL AND ECONOMIC IEFLUENCE§
(Periods in the Life of Man)

Objectives:

A. Generals
To develop a greater appreciation for the en-
vironment and to intensify the joy of living.
To gain an understanding of the best ways in
which to safeguard personal and publiec health.
To cultivate a scientific way of looking at
things and to acquire a method of procedure
for solving problems,

B. Specific:
To open new avenues of interests and satis-
factiens. '
To assist in the development of desirable
social behavior.
To understand and appreciate the importance
to oneself and to society the application of
scientific generalizations and discoveries.

C. Immediates:
To acquire a scientific concept of the
stages of human development.

1
Thomas H. Knepp, The Human Reproductive Svstem, p. 46.
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To understand human reactions from a devele
opmental basis.
To promote emoticnal stabilization.
To acguire sexual knowledge contingent
with adolescent development. |
D. Remotes
To exercise responsitble direction of one's
own life.
To develop worthy use of leisure time.
To develop an understanding of the require-
ments and opportunities of various jobs.
To create a desire to correct unsatisfactory
conditions.
To understand the effects of physioclogieal
developument upon behavior and personality.
Method of Procedure (Preliminary Problem)
I. Introduce selentific method (Use a common problem)
Example: ‘Bring to class a toad frog, (Note to
reader, In reality the toad and frog
belong to different classes of the same
phylum and are not one and the same,)
A. Enowledge
1. Gather faets - Life cycle of toad frog
a. habitat ‘
b. reproduction
¢. characteristics



2. Supplementary readings
B. Wisdom - Relationship
1. What relationship do toad frogs have
to man?
2. What are the intra-relationships of
toad frogs?
C. Understanding ~ Experimentation
1. Secure toad frog
2. Keep accurate record
a. Where found
b. Places of inquiry
3. Compare characteristics
a. External appearance
be Activities
¢, Responses to external stimmlations
%. Conelude identity |
D. Evaluation
1. Pupil
2. Teacher
II. Introduction of Unit -~ The Human Stages and Their
 Soeial and Eeonomie Influ-
ences
A. Knowledge ~ Secure facts about human stages
1. How 1life is brought forth
2. Prenatal care



3.
L.
Fe

6o

7« Fron first year to menstruation in girls

8.

Eeonoric preparation for human entry
Legalized parental relationship
Characteristics of first two weeks
of offspring
a. Care
b. Behavlior
Characteristiecs of offspring from
third week to walking
a. Habits
b. Development
1. emotional stability
2., muscular control
3. appearance of teeth
¢. Care

to noecturnal emissions in boys

a. Characteristics

b. Care :
Fron monstruation to late teens in
girls

a. Physical characteristies

b. Care

¢. Behavior

d. Physiclogical effects



9, From nocturnal emissions to early
twenties in boys
a. Physiecal characteristies
b. Care
¢. Behavior
d. Physidlogical effects
' 10, From late teens in girls to death
a. Physieal characteristies
b. Behavior
11, From early twenties in boys to death
a. Physical characteristies
b. Behavior
B. Wisdom - Soeial and Beonomic Relationships
1. When is the offspring considered a |
soclal being?
2. What ie the intra-relationship of man?
3. What is the relationship of human Qm

and soclety?
4. How do economic influences affeet human
stages? _
C. Understaning - Experimentation ( Confined to

observation)
les Experimentation through observation

a. At school ranging in age from 6 to
60
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be In commmnity ranging in age from
60 to 90
¢, In respective families of members
of class of identifiable pregnan-
cies.
2. Keep accurate records of experimentation
3. Conclude stages and arrange in sequential
order
D, Evaluation
1. Pupil
2. Teacher
a. Oral and written reports
b. Pupil contribrtion and cooperation
to study groups

c. Objective tests.
REFERENCES ¢
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CHAPTER VI
SUMMARY AND CONCLUSION

A study of the aspects of present day living which seem
to have science antecedents and potentials, and a study
of the needs of boys and girls in Conroe as evidenced by
various indexes including their behavior patterns, would
seem to reveal that there are many foecal points where sci-
ence can aild in helping them make more effective adjust-
ments.,

The influences that have directed the selection of
materials for General Science at Booker T. Washington in
the past have been largely content-centered remotely con-
trolled by the colleges. This study has suggested that
the pupil to be taught (his interests, and needs) is more
inportant than subject matter, and that content be regarded
as one of the factors in the educational experiences of
young people rather than as the ultimate end of all in-
struction. It emphasizes that science scientifically
taught contributes toward improved thinking in the form of
desirable attitudes and skills in problem solving, and
promotes soecial valuves inherent in making adjustments and
earning liviihoods for che young people in Conroe.

The study is a composite in one respect of what many
educators think about the latent values potential in a
General Seience program. The writer indicates that
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seientific investigation in the seience classroom en=-
eourages scientific investigation net only in other class-
rooms but in life situations which the student meets.
Suecessfully meeting the challenges of problem solving in
the science classroom may indicate favorable responses to
ehailenges of other spheres.

The writer has suggested the scientific approach to
a progran in General Science organized around the interests
and needs of the pupils at the ninth grade level where in
the 8-4 plan of organization on which the school at issue
operates General Science as a course is offered.

In this work the writer advocates problematic organi-
zation and psyechological presentation of pupile-selected
areas of interests and needs to encourage inductive reason-
ing through a facts-knowledge-wisdom-understanding eyclo.l
The writer further proposes probable areas of interests and
needs adapted from Smithz, and in respective answer to a
commmnity survey iniated and engineered by himself,

The survey conduc‘ted by questionnaires, interviews,
and examinations of school and state board of health sta-
tisties and eity utilities records indicate not only a

1
Melehoir, op. cit.

2
Smith, op. eit.
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vast need, but a desire for the most part to have incor-
porated in the school science curriculum a study of human
1ife including soeial, ethieal, physical and economic
training.

Finally the writer felt impelled by nature of the
emphasis on the scisntific method from a psychologiecal
approach to illustrate the development of a sample unit,
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Table VII .
A Suggestive Approach to A Proposed Program
for Teaching Ceneral Science in Booker T,

Washington High School
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What is the Negro employee's attitude toward suggestive methods
for doing the jobs assigned

Does the employer ever find it possible to increase the
complexity of the job
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Does the Neggo employee ever become so absorbed in the job
that he does.than the employer exacts
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