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Purpose. The author presents this report of a study to the
general science teachers of Louisville in the beliéf that it will
be of benefit in the organization and teaching of this important
subject.

The purpose of this study is to suggest a Proposed Course
of Study for General Science in the Ninth grade in the Louisville
Public Schools, to include objectives, to explain the present
status of general science, and to offer a selection of subject
matter and contents,

Responsibility for the preparation of thisCourse of
Study has led to intensive study, analysis, and ewvaluation. It
sontaing statistical tables and charts based on a collection of
practical data obtained by personal investigation andquestiomnaires;
by conferences with the Director of Curriculum and Research, and the
instructions in ninth grade general science, Louisville Public
Schools; and by the evaluations of studies in reference materials.

It is hoped that many of these findings and results will
be of value for numerous and practical suggestions for committees
appointed to work on a General Science Course of Study for the

Louiswville Public Schools.,

General Statement of Objectives. A course of study in general

science for the ninth grade needs no justification since we are
living in an-age.in which science plays so large a part, The
rapid advances in pure and applied sciences demand that the future
ditizen have an understanding of, and an adjustment to, an en-~

vironment modified by scientific discoveries and inventions,
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Valid ninth grade soience instruction should stimulate the
student to more direct and purposeful activities, It should lead
to a higher appreciation of the pleasure and profit to be obtain-
ed by the exercise of his own abilities,

General science in the ninth grade should give.the pupil
control of a large body of facts and principles of significance
in the home, school and community. It should build up an intelli-

gent understanding of modern life. Science study of this grade

should deveiop an. appreciation of the inner meanings and connec-
tims of things; an appreciation of the service of science to the

Life and civilization of our time; an appreclation for the slow

painstaking efforts and tremendous toil through whioch scientifie

progress has been acoomplished; and an appreciation of the priv-

ileges, duties, and responsibilities that this period of science

involves,

General Introduction. In presenting this proposed‘bourse of
Study in Ninth Grade Generél Science for the Louisville Junior
High Schools,"” it is hoped that the committees assigned the task
of preparing a course of study in this grade will regard the
following outlines as suggestions only. In no way should this
be accepted as a final promouncement. The outlines are not
meant to take the place of any teacher's individual initiative,
They are intended to be a stimulus to his thinking and never a
sabhstitute for it,

Teachers of science on these Committees will, therefore,

use the widest liberty in rearranging, modifying, or adding to
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the suggestions made. This proposed course of s tudy should be
used as a tool with which to work more effectively. The science
teachers of the city junior high schools may have the assurance
however that these courses represent the results of a wide ex-
cursion into the recent refer ences and literature dealing with
the problems of general science course of study construction, and
reflect, in a fair measure at least, some of the practices in
our better schools combarable in size with Louisville,

Although permission and assistance was granted for the
Educational Department of the Louisville Public Schools for the
use of questionnaires and research materials, this proposed course
of study in ninth grade general science reflects in no mammer the
policy of the Curriculum Division. Neither does it present the
philosophy of the Department of Education of the University of
Louisville, for which department this thesis was written. It is
the result of studies made by the author and presents only his

conclusions,




CHAPTER II



CHAPTER Il

THE OBJECTIVES (F SCIENCE TEACHING

Definition of a Course of Study. Before an effort is made to

discuss a course of study, it seems necessary to get an under-
standing or definition of the term, course of study,
Various definitions of the course of study embody
a traditional concept very widely accepted ~-- that the course of
study is & means, developed by a central agency, of setting forth
limitations W thin which the work of the schools shall take place.l
Monvoe defines the course of study as follows:
"Course of Study"™ is the name given to the specifications and
direcsions relating to a given field of instruction., These spec-
ifications and directions include in the addition to the objectives
to be obtained, (implied in "ground to be covered"), directions
and suggestions relating to what the teacher should do in getting

his students to achieve these objectivas.z

There is a difference of opinion gmong teachers as
to what the course of study means. A research group was engaged
for more than five years in determining some evaluative standards.3
This group has presented a definition of a course of study as
follows: courses of study may be defined as that part of the cur-

riculum which is organized for classroom use., Theysuggest

1Caswell, Hollis L., and Cmﬁpbell, D, 8,, Curriculum Development,
1935, p. 449.

2Mom'oe , Walter S,, Making a Course of Study - Bureau of Ed. Res.
Ciroular No. 35 - Univ, of Illinois - Sept, 19, 1936 - Footnote p.4

aGwynn, J. Minor, Qurriculum Principles and Social Trends, pp. 224-
225, The Macmillen Company, New York, 1943.
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content, prooedures, aids and materials for the use and guidance

of teachers, pupils, and administrators.

Purpose of a Course of Study. The purpose of a course of study

is first, to present valid education; then to enitist and direct
the fighting interest of parent, teacher and student to achieve
this good education Fér all general science pupils of the ninth
grade,

The North Carolina Curriculum Bulletin, 1934, sets
up seven standards or criteria for courses of study as follows:

1 = A course of study should state the general objectives
or aims to be accomplished,

2 - It should specify what to teach in the way of

subject matter,

3 - It should specify when to teach it,

4 - It should suggest how to teach the different

phases of work,

6 « It should provide adjustments for individual

dif ferences of pupils.

6 - It should provide for measurement of results,

7 « It should provide or suggest teacher helps and

1
references,

The study of ninth grade course of s tudy in general
science has two main purposes; namely, to give the pupil an under-
standing of an important and pervasive aspect of our ocivilization,

and to develop in the pupil the ability to solve such of his

ICllvbll, H. L., and Campbell, D. S., Curriculum Development,

1935, p. 456,




problems as are susceptible to scientific treatment.

In carrying out these purposes and supplying the
needs mentio£ed above, the course of study should aim to provide
material which will develop in the pupil specific features of
the scientific point of view - some of which will contribute
to vocational effio&nncy, some to social adquacy; some to
preseration of health, and some to the worthy use of leisure

time,

Definition of a Good Education, The forms of leaming now

enoouragéd train the ability to generalize, cultivate useful
1
skills, and develop desirable attitudes toward life., 1In the

words of the Twenty-Sixth Year Book, advantageous learning

affects favorably the individual's behavior,
Meaning grows only through reaotion., The term

Ytrue leaming' therefore is applied to any change in the control

of conduct which psrmenently modifies the individual's behavior,

As Henry C, Morrison has said, "The essence of

educating an American citizen is to set him going under his own
2
"

power and point him right,

Historicel Development of Objectives. One of the greatest

books of the eighteenth century, the Emile of Jeen-Jacques
Rousseau, a French Swiss by birth, thern living in Paris, appear-

ed in 1762, The book described the education of the boy, Emile,

lTwenty—Sixth Yearpook, Part II. Of the National Society for the
Study of Ed, 1926 - The Foundation of Curricuium Making, P, 124

2l(orrison, H. C., - The Practice of Teaching in Secondary Schools,
1931, p. 78.




by a new plan, that of rejecting the formal teaching of the
schools and pemitting him to grow up and to be educated according

to nature,

Though Rousseau's enthusiasm took the form of a
theory run mad,ahd the educational plan he proposed was largely
impossible, he nevertheless popularized education.l He also
contributed much to changng the point of view in instruction from
sugject matter to the child to be taught, and the nature of in-
struction to the study of the life and universe amid which man
lives here.

Among those most deeply influenced by Rousseau's
book was a young German Swiss, by the name of Johann H. Pestalozzi.2
Inspired by Rousseau's writings, he spent the early part of his
1life in working out for himself a theory and method of instruction
development of the child, He tried to reduce the educational pro-
cess (until then, the teaching of mere words and facts) to a well-
organized routine, based on the natural and orderly development
of the instincts, capacities, and powers of the growing child -
"development of the faculties™ of the child,

Pesstallozzi believed that each human could be
raised through the influence of educatidn to the level of an intell-
ectually free and morally independent life, and that every human
being was entitled to the right to attain such freedom and indepen-

dence.3

T
Cubberly, E. P,,Public Education in the United States, 1919, pp.261-270.

2
Parker, S, C,, History of Modern Elementary Education, 1912, p. 506

Scubberly, E. P., Public Educatiom in the United States, p. 265.




This new school was based on the study of real
objects, learning through sense impressions, the individual ex-

pression of ideas, child activity, end the development of the

child's powers in an orderly way. It led to the development
of elementary science study.

Plato set forth a general aim of eduoation in The
Republic.! He held that education should fashiom the life of
the individual in an all round manner and "give to the body and
to the soul all the beauty and all perfection of which they are
capable." Like the aims of Rousseau, Pestaldzzi, - all are
very gemeral in nature.

Curriculum-making must find guiding principles
which will lead it with all thecertainty that is pdssible in
right direction,

Education is primarily for adult life,2 not for
child life, Its fundamental responsibility is to prepare‘for
the fifty years of adulthood, not for the twenty years of child-
hood and youth., School must be a planning society - of con-
tinuous adjustments.3

When we know what men and women ought to do along
the many lines and levels of human experience then we shall have
before us the things for which they should be trained., The
first task is to discover the activities which ought to make up
the 1ives of men and women; and along with these, the abilities

and personal qual ities necessary for proper performance, These

1 ,
Caswell, H, L, and Campbell, D, S., Curriculum Development,
pp. 112-114,

2Bobbitt, F., How to Maeke a Currioulum, Chap. 1I., 1924

3 .
Caswell, H, L, and Campbell, D, S., Curriculum Devclopment,pp.28-29
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are the educational objectives.

A good suggestion for the accomplishment of the above
aims is to follow the iﬁ#truotinn of the list of proposed objectives
analized on page twenty-eight of this chapter,

The plan to be employed is activity-analysis. The
first step is to analyze the broad range of human experience into
majar fields, The lines can be drawn in any number of ways. The
curriculum-making committee will make the divisions that seem

best to it for its purpose,

The Need of a Clear Conception of the School's Work. No one

cen undertake successfully to do anything until the thing to be
done = the results to be accomplished - is clearly and definite-
ly in mind. This is true wﬂether the task be a simple one, such
as preparing & meal, or a complex one, such as building a state
capitol building or drafting a state constitution,

If a clear understanding of the results to be ob-
tained is necessary in doing even the simplest things, how mich
more importent must it be to concéive clearly the ends to be
attained through the elebarate process of education. The problems
of defining these ends is rendered complex and difficult by
reason of the fact that the process of education extends over
many years of the child's 1ife. The problem is further com-
plicated by the growth changes and the changes from other causes which
take place in the child during the period of his school training,
Because several different teachers will help in the child's educa-

tion before it is completed, it is necessary that each have a clear
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understanding of the results public education should obtain, so
that every teacher who tries to aid in the child's education may
be aiming for the same results.

The whole objective of these teachers, according to
the writer's philosophy, should be ‘to ‘effect favorably the canduct
and behavior of boys and girls, The purpose is not to train the
child to meet certain situations with unvarying responsés, but
to meet all situations, new as well as old, according to certain
standards of value, Life is simultaneous "doing." Means of
solving problems sre thus emphasized on contrast to solutions to

problems, 1

In a democracy the intelligent participation of all
members in the solution of problems im required. This means
that individuals must have commend of the means of solving prob-

lems rather than of ready-made solutioms.

The Frequemnsy of Mention of Objectives. The importence of

aims or objectives in a course of study lies in the directive in-
fluence which they exert upon the selection of content, activities,
and experiences. They provide the purpose which makes the course
itselfe neoessary.z In the ocourses of study in the current co-
lection of fifty-eight courses of study, iny thirteen percent con-

tained no statement of objectives. This ourrent colle ction was an

1Canvell, H, L., and Campbell, D, S., Curriculum Development,
1935, pi 125,

2Bulletin, 1927, No. 31 - "A Survey of Courses of Study and Other
Curriculum Materials Pub, Since 1934." U, S. Department of the
Int., Office of Education, pp. 17-25.



analysis of 1,262 courses of study, in detail, by the Office of
Education, United States Department of the Interior. The percent-
age of omission is highest smong county courses and lowest among
city courses., Gemeral objectives are included in seventy-six
percent of all the courses andlyzed.

An examination of fifty-eight oourses of study in
general science was checked to discover the education objectives
of the oourse.1 Some of the courses did not indlude statements
of objectiwes,

TABLE II -~ Number of Courses of Study in

General Science Stating Objectives.

OBJECTIVES General Science (58)
Objectives of secondary education, in 14
Objectives of science in general, in- 18
Objectives of specific sourses, in 40
Reference to other committees, in 2

Total . o » LN * * . L] L] L] L] L4 . L Ld L] 71

This table is used to explain the exfensive use of objectives in
course of study.

The courses were obtained from schools in response
to a request from the Office of Education for courses which had
been revised since 1925, Some courses were also secured from
the Division of Research of the National Education Association,

Twenty~-six States are represented by one or more eourses of study,

i

1Beauchamp, "ilbur, L., Instruction in Science, Bulletin, 1932,
No. 17, Monograph No, 22, p. 9 (National Survey of Secondary
Educatian.)



13

The Evalwation of Objectives, So far as the writer knows there

is at the present time no conclusive method of evaluating the ob-
jectives &s set forth, It is, of course, possible to compare
the objectives with the recommendations of wvarious authoritative
committees such as those working with the National Education
Assocation, the National Society for the Study of Education, and
the North Central Association. These committee recommendations
represent the consensus as to what the objectives should be,
They are significant in that they indicate what objecti ves are
entertained but they are not necessarily the objectives which
should be attained in the study of gemneral science. A niore re-
cent authoritative formulation of the objectives of science

teaching is presented in the Thirty-First Yearbook, Part I, of

the National Society for the Study of Education, 1932, in a

volume entitled A Program for Teaching Science.l The stand

taken by this Committee on the Teaching of Science* is shown
in the following quotation:

"This commiftee, then recognizes the aim of science
teaching to be contributory to the aim of educatiom; viz, life
enrichment, It recognizes the objectives of science teasching to
be the functional understanding of the major gemeralizations of

science and the development of associated scientific attiﬁudes."z

1
Thirty-First Yearbook, Part I, A Program for Teaching Science,
Natl, Society for Sgudy of Ed., 1932, p. 62,
'gcommitteo on the Teadhing of Soience (Messrs. Craig, Curtis,
Dowaing, Powers, Pieper, and Watkins), with S. Ralph Powers as
Chairman, Thirty-First Yearbook, Part I.

Z2Beauchamp, Wilbur, L. Instruction in Science, National Survey
of Secondary Education, Bulletin, 1932, No. 17, Mon. 22, p. 13
Washington, D. C,
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This statement is based on the opinion of the
members of the committee., A8 such it probably represents the
best composite thinking whioch we have on this subjeot, However,
one of the problems which must be solved before we can get far
in formulating a truly scientific curriculum is that of discover=-
ing a method of determining and evaluating the objectives of
science teaching.

One way to determine a set of objectives is the
suggestions of authors of recognition, The example foliowing from
Bobbitt given an idea of one way to select objectives that may be
serviceable to a cbmmittee:

TABLE III.

Serviceable Classification of Objectives, The following outline

is a classification of objeoctives that has been found serviceable:

l. Language activities; social intercommunication.

2. Health activities (maintenance of physical efficency).

3. Citizenship activities,

4, General social activities contacts and relationships -
meeting and mingling with others.

5., Spare-time activities, amusements, recreation - leisure,

6. .General mental efficlency.

7. Religious activities - and attitudes.

8, Parental activities, the upbringing of children, the main-
tenance of a proper home life., Parental responsibilities.

9. Unspecialized or non-voeational practical activities,

10, The labors of one's calling -~ specialized training,

1
Bobbitt, F.,How to make a Curriculum, Chap. II, Hourhton
Mifflin Compamy, Y92 » VIAP. 21, Toug
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The curriculum-maker will be careful to see that
his analysis does not omit portions of the broad range of de-
sirable human experience. At all stages of the analysis, atten-

tion should be fixed upon the actual activities of mankind,

A curriculum committee should formulate its own
statement of its objectives, If it seems desirable, the fore-
going lists can be used as starting points. Eliminate what is
not approved, Modify what is partially approved. Ineclude what
has been omitted,

In the field of English, a course of study was com-
pleted last year in the Louisville High Schools, & list of ob-
Jectives waschosen and many of these can, and should be used for

numerous practical suggestions.l

In other fields, activity-analyses have been made,
many of which can be used for suggestions -~ as shown in the

charts listed in this section of a proposed course of study.

General Aims of English Selected by Louisville Teachers.

(Supplement to Study Guide No. 2)2

The writer desires to list the following mentioned
objectives chosen by the English Committee on Curriculum Re-
vision as a list from which some objectives in ninth grade general

science may be suggested,

1
Supplement to Study Guide No, 2, (General Aims of Emglish selected
by Louisville Teachers) 1945, Curriculum Division.

zDivision of Curriculum and Research, Louisville Public Schools, 1945
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13,

14,
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Correct English - effective expression of thought.
Ability to meet 8oclal and oivic needs,

Ability to derive pleasure and informtion (reading).

Habits of systematic and effective study.

Develop ability to think (logically, independent, creatively).
Ability to live more happily and harmoniously (by reading).
Formulating & philosophy of life (virility,honesty,cleanliness).
Appreciation of beauty (in its many manifestatioms).

Develop literary appreciation and discrimination,

Philosophies that influence course of human events.

Leisure time.

Respect for others and for their views.

Desirable qualities of character,

Effectiveness in social living (right attitudes, tolerance,
respect for others).

Critieal attitude of their own work,

Appreciation of the democratic way of life.

Another selection of objectives for a ninth grade

1
general science course of study was taken from a study by Curtis.

This 1list is offered in Table V for reference, or as a suggestive

source, in determining & proposed set of objeotives in this thesis,

1
Curtis, Francis D,, Second Digest of Investigations in the
Teaching of Science, 1931, p. 66. (P. Blackiston's Sons,

PhiTadelphia, ) Study No. 79.
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TABLE V -- METHOD OF STUDY
An analysis made of objectives relative to general
science in forty-two state courses of study and forty-two city

1
cowr ses;

l, Develop powers and habits of observation.

2. Give interesting informatiom,

3., Develop scientific attitude of mind,

4, Acocuracy of thought and expressinn (English).

6. Lead to interpretation of environment.

6. Health,

7. Problem solving,

8. Dispel belief in superstition,

9. Ability to read popular scientific literaturs.

10, Educational and voocational guidance.

11, Stimulate further and more science study.

12, Develop appreciation of good contributions of science to
modern life,

13, Proper attitude towards science,

14, Citizenship,

15, Understand better common natural science, phenomena and

application.

Results a Ninth Grade General Science Courss Should Produce.

What, then are the results which our educational leaders in our-
riculum construction believe a ninth grade general science course
should produce,

The following article (Table VI) gives the findings of

1Curtis, Francis [,, Second Digest of Investigations in the Teaching of
Science, 1931, p. 66. (P. Blackisbon's Son, Philadelphia,)Study No.79
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twenty-six sources of authority to determine, as far as possible,
which objectives should receive the major emphasis in governing
the choice of subject matter in & ninth grade general science
course of s tudy.
This list has beendetermined by a selection of ob-
Jectives evaluated from analysis from:
l. Consensus of opinion of persons who are ranked as leaders
in curriculum construction.
2, Standards set by courses of s tudy in other schools and
cities - comparable in size with Loulsville,
3. Objectives determined by contents of existing textbooks, and
papers written by leaders working in the field of science
teaching, and from asuthoritetive books on curriculum con-

struction.



TABLE VI.

*
Objectives of General Science Teaching -- Based on an Analysis of Objectives listed on twenty-six Sources;

10% Zp% 30% 40% 50% 60% 70% Percentage
1. Citizenship activities (civic) ******#***k*********w***t AR AR 72%
2, FKnowledge, or understanding of environment ****#*****gﬁ***m&****?u*** ARk K 72%
3. Vocational preparation (self-support) 0 4 e P R 3 K K K K MK AR ok 68%
4, Health activities (and mental) . ****#k****E#***#****ﬁ**** KREH 60%
5. Worldmindedness R L L L i SR e S e 60%
6., Ability to solve problems (scientificslly) *************W***w**u*@w* 56%
7. Ethical chargcter *«*t*********tx***té***ttk 52%
8., Leisure occupatim ************t*ﬁ****##*#**# 529
9. Preparation for life (adult) AR ket L L T L 48%
10, Ability to do critical thinking (clear) LR T P T T 44%
11, Social activities AR OK K KK KOk K KRR K : 44%
12, Scientific interests, attitudes L ; 40%
13, Appreciation of benefits of science B A AR KK A AR 40%
14, Commend of fundemental processes HRERIKRR R AR 36%
15, Desire for further knowledge AR KKK : 32%
16, Open-mindedness R e : § ! 32%
17, Worthy home membership R ST PR ‘ ; 32%
18, Scientific thinking, habit of ok AR B AR | ; i : 28%
19, Cooperation ok Rl kMR RO KK | ; : 28%
20; Knowledge to satisfy natural interest NIV RPN IR : : 28%

* Included in this analysis in the above Table VI, were:

1, Leading Educators in the field of educational objectives =« Bobbitt, Bruner, Curtis, Harap, Hunter,
Davis, Sharp, etc.

2, Courses of Study in ninth grade genersl science in cities comparable in size to Louisville, and widely
distributed in the United States -- Atlanta, Portland Indianapolis, Cleveland, Minneapolis and
eight others.

3. Authoritative Reference -=- Thirty-First Yearbook, Part I, Enc}yclopedia of Eduoational Research, Works'

Survey Report of Louisville Public Schools, E&ucati on for American” Youth - Subject Flelds in General
EducatIon, etec.

61
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Teachers have Ideas of Objeotives, Fortunately for scienoce

teachers, a relatiwely small group of textbook and currioculum
makers have availed themselves of recent studies in psychology
and education with the results thatnew criteria are being add-
ed to these just mentioned. Newer texts and courses of study
are built in part on an analysis of the science interests and
activities of children at different age levels. Other analyses -
attempt to get at the life need of the pupils,

Another method is to show what efficienoy a given
group of objectives has as judged by criticisms of those educated
in science.

Any work that is done in the way of evaluating ob-
jectins in the teaching of science should naturally be submitted
“to tgachers. They work with children and with the material things
which have to do with science teaching, Therefore they are
best gqualified to speak on this point., Several articles have
been written in which the science teacher takes a part in de~
fining.

Table é and the objectives were used as a basis for
a study carried out with the teachers of ninth grade general
science in the Louisville junior high schools, by means of
questionnaires sublmitted, The same twenty objectives were arrang-
ed in alphabetical order that were based on the analysis made of
the twenty-six authoritative souroes.1

Eaoh teacher was instructed to check any of the

‘twenty objectives which appeared desirable in a general science

1
2c0e Appendix p. 125



TABLE YII

Objectives of Science Teaching -- Based on Analysis of Ninth Grade Science in the Louisville Schools

by Thirty Teachers of Ninth Grade Science:

qq% 30% 40% 50% Gp% 70% 8@% Percentage

1. Knowledge of Environment (understanding) ****w*«**é**** AR K IO AR KK K K ****m*** 86%
2, Desire for furthsr knowledge RN P B AR I T L 2ELL S dd **t**ﬁ 82%
3. Ability to do coritical thinking ****#****3#*** ******************* ek 80%
4, Scientific thinking, habit of FRAR KRR KA t***#*************tl****ﬂ 80%

5. Appreciation of benefits of science ****@****j*t**q**t**n****m***t****i*a* { 76%
6. Open-mindedness L T LR TP A TR P L 76%
7. Secientific interests IVRPIE PIRp g #*********u*tt** o 62%
8. Health activities T T P PR R e | 60%
9. Ability to solve problems (scientifically) *********3**** 8 0 e KK Ak ? 56%
10. Knowledge to satisfy natural interest KK KK K KK ****d**t******** : 52%
11, Preparation for adalt life *****w*** * K A K *«*******t* i 52%
12, Worthy home membership *#***y*** Aok *kk******kk ; 52%
13, World mindedness *****%*t*j*t*t T : 42%
14, Cooperation PR T P ﬁ 36%
15, Command of fumdamental processes R TR e S f 36%
16, Vocational preparation -***?*t* AL Ll | 36%
17. Ethical character s AR K AR | 32%
18, Leisure occupation *****&*** 4 e Ak § 30%
19, Citizenship activities Fr R ok N { 26%
20% Social activities *****k*** ¢ 20%

12
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course of study. In addition, they rated the objectives listed
acoording to the degree that seiénce teaching contributed to the
skills of life activities mentioned, by checking in onevof four
columns marked: "very mich"; "some"; "very little"; "not any."

‘This work had as its aim to determine, as far as
possible, which objectives should receive tﬁe ma jor emphasis in
voverning the subject matter in a ninth grade general science
course of study. It was suggested that the teacher add any add-
itional objectives or any comments at the bottom or on back of
the sheet,

The results of this study is shown in Table 7. Two
teachers added objectives; only one teacher listed any comments.
Only four of the first ten objectives chosen from the list of
authoritative references are‘found in the first ten objeotives
selected by the ninth grade genergl sclence teachers in the
Louisville schools. These were "Knowledge of environment
(understanding)" - "Ability to do critical thinking" - "Health
activities" and "Ability to solve problems scientifically,"

The above results offer sufficient proof that
leaders in educational thought differ in the terms they use to
express the results that education should secure., It is probable
however, that desirable results will only be obtained by teachers
when they state the objectives as definitely as possible, and

conscientiously seek to secure them,

Qbjectives of Pupils. If we tentatively set the broad aims of

education as worthy of attainment, as good scientists we ought to

%® willing to work with our students and our subject matter in



TABLE VII -- As & Pupil in the Ninth Grade, I am Studying General Scienoce Because it Helps Me to:
10% 20% 30% 40% 59% 60% 70% 8p% Frequency

l. Seleot and prepare for-vocation *****&*y*******t*********&*************** 166
2. Become a better citizen e T 102
3. Prove things, reason better **tt*k********#*********tt 94
4, Understand environment *****#**tt*************## , 91
5. Xnow living things *okok **k******************* 90
6. Enjoy good health t****fw**********t****** , 85
7. Prépare for the future AR R R KK KRR : 77

8. Be World-mimded AR HOK H o R KR 70
9. Prepare for furthur study AR KRR KRR KK 65
10. Be a better home maker armd parent AR IR A H AR 65
11. Prepare for leisure and recreation Ak Kk KR R OR KK KR K 62
12, Understand nature t****}****:****t* 55
13. Address audience, converse AR K AN KK KKK 55
14. Maeke work easier Aok AR SRK KRR KK X 50
15, Do right, have good character A KA KA KKK KRR 49
16, Raise standard of living TS TR TR P 48
17. Find a hobby T ST 45
18, Understand programs better (assembly) #tx #xkskssx 42
19, Understand science better A AR K KPR K AR 41
20. Know more about universe (stars, eto) #sxwxmsiuxx 38
21. Think Better (clearly) RN 35
22. Enjoy world peack R AR 32
23, Learn essentials of education SRR T 32
24. Appreciation scientific achievements **xxxxx 30
25. Engjoy books and art more EAAERK R 29
26. Engoy life better KA AEK 29
27, Know more about myself Kwkh gk 28
28, Live up to wiat is expected nf me Ak 23
29, Be up to date (modernm) EEERE - 23
30, Please my parents - { 21
31. Understand other subjects ey ; 20
32, Care of natural resources P : { 20

¥2
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order to attempt the adjustment of our course of study to meet
these aims, thus contributing to the best needs of our pupils,
Pupils of high school age are thinking in terms of emotionalized
aims or standards., Why should we no help them?

To prove the above statement, Table 8 shows the
results of an interesting study carried out in six classes of
ninth grade general science, or a total of 198 pupils. These
divisions include a wide variety, from retarted to accelerated
groups. Each pupil was asked to list his personal aims or ob-
jeotives in a general science course of completing the statement:
"As a pupil in the ninth grade, I am studying general science,
because it helps me to --" (see Table 8),

After throwing out all returns of frequency less
than twenty out of a total of 198 pupils, and tabulating the most
widely chosen objectives, this chart shows that pupils do think
in terms of the aims of education. There was a variety of 120
different 4ims from the 198 papers collected and checked. Among
these not standing out in frequency were included; understand
human nature; enjoy my vocation; look up reference; graduate with
honors; not to be superstitious; improve my mind; and many other
valuable aims suggesting consideration,

As before stated, children of high school age are
thinking in terms of emotionalized aims or standards., Thomas
reports an interesting study carried out in an assembly of high

1
school pupils in South Hilwaukee High School. A list of twenty-

lThomason, L. G., "Objectives of Sedondary Education According to
Opinions of Pupils," Schook Review, Vol. XXXVII, March 1929,
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one objectives was mimeographed and given out to students. lhey
were asked to mark the following list (Table 9) as first, second
and third choice. After throwing out the worthless returns and
tabulating the objectiies chosen, the table 9 shows that children
8o think in terms of the big aims of education. The ohly one

that does not stand up markedly is that of health,



TABLE IX

HIGH SCHOOL OBJECTIVES GIRLS BOYS  BOTH FIRST CHOICE
(188)  (156)  (344)

l., Roeading poetry . ¢ v o ¢ ¢ o ¢ o ¢ o ¢ o s « o o o & 1 2 3 o
2, Ethical character . . ¢ ¢« ¢« &+ ¢ ¢« ¢ ¢ o ¢ o & « o« o 112 97 209 43
3, Please parents . . o ¢ ¢ « ¢ v ¢ s o o s s ¢ o ¢ ¢ s 19 17 36 7
4, Play in band . . . . s 4 11 13 1
5. Worthy home membership B -1 104 193 17
6. Enjoy agssembly programs ., « « « o « s 2o s o s ¢ o o 2 3 5 o

7 Increased cost education . « + « 4 4 ¢ ¢ v . o . 7 12 19 o
8. Maintain good health . . . . . « «¢ ¢ ¢ ¢« ¢« « « « » 48 64 112 l
9. Prepare for vooation . .+ . « . ¢ v . ¢ ¢ o o o s . o 148 115 263 77
10, Make world safe for democracy . . + « « ¢« ¢« ¢ &« + » 96 79 178 16
ll. Proper use of leisuretime ., . . . . . . . . . . . 88 64 153 5
12, Winathletioc games . . . . + +« & « ¢ ¢ o o s & o & 8 19 27 1
13, Get High Schook diploma . ., + ¢« « o ¢« o ¢« ¢ o o« o« » 46 44 90 ]
14.Leammnualtraining............... 4 19 23 (o]
15, Escape hard work . . « o o« o v o ¢ o o o ¢ s ¢ o o o 9 12 21 3
16. Learn to address audience . « ¢« ¢« ¢« ¢« s o ¢ ¢« o o o 49 48 97 ]
17. Understand fundamental processes . . « « « « » » » o 113 100 213 21
18.Appreciation art & literature ., » + 4« ¢« ¢ ¢« ¢« « « o« . 85 61 146 3
19, Raise standard of 1iving « « « ¢ o ¢ ¢ s ¢« o o & o o 107 100 207 30
20, Become good citizen ., « o « ¢ o 4 o 6 o ¢ o o o o o 143 159 302 113

21.. Be with friends * . L] . L 4 L] L] L d - L] . . L] . - L] * * ls 20 33 1

The value of this reference (Table IX) is to offer further proof that children of high
school age do understand the objectives, or aims of their educational training. It also
points out the importance of such objectives as character building, home membership, vocational

N
preparat ion, demooracy, citizenship, and health. =
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Objecti ves Proposed for Ninth Grade General Science in the

Louisville Public Schools. Each of these studies may help

scienoce teachers develop more clearly their views of the function
of science in the education of boys and girls. At the present
time there is no conclusive method of evaluating the objectives
of science study. The author believes that most situations have

two aspects, personal and social; that the needs of the ad-

olescent, or ninth grade pupil, arise from an inter-action

between the individual end the social situation; and that the
teacher must be concermned with the total situation, whieh includes
both the individual and his environment.,

The usefullness of objectives is determined to &
large extent by the degree of clarity they represent for the
teacher. In some cases objectives are clarified by a statement
of their outstanding characteristies, Therefore the author has
listed after each character trait which the school consciously
aims to develop, the qualities exemplified by an individual possess-
ing the trait, (Indianapolis Course of Study demonsttates this
méthod of clarification.)

The following objectives were selected on the basis

of authoritative analysis: the objectives and course of study content:

as determined by existing texts, course of study, papers written

by people and committees in the field of ninth grade general
science; choices made by Louisville teachers of ninth grade general
science in the junior high schools.,

It is in the light of these studies and reports that the



author has selected the objectives, or, learning products, for
the proposed caurse of study in general sciemnce for the ninth
grade in the Louisville high schools, These obJjectives are as
follows:

l, Appreciation of Scientific Achievements -~ to understand

and appreciate = the importance to omeself and to society of

the spplications of sciemtific generalizations and discoveries.

2. Knowledge of Consumer Goods and Products -- to learn the
values of products, and the economic consequences of acts; to
develop ability to purchase and use products intelligently.

3. Conserfation of Natural Resources -- to study the wise use

of our natural resources., The learning is greatest when it
arises from actual contact with real problems in the environment,
such as the Ohio floods in the Louisville area. The average
student in ninth grade science needs to understand the simple
fact that the conservation idea is based upon the wise use of
our natural resources. Fundamentally, conservation educétion
beging with the schools; they can make sure that the citizens

of the future are conservation-minded,

4, Development of a Scientific Attitude of Mind -- to foster

such spoific ideals, habits, and concepts as those of acouracy,
persistence, open-mindedness, honesty, cause and effect, which
are essential to the study of science.

5. Development of Wholesome Intellectual Interests -~ to en-

oourage desirable use of leisure time and which may serve as a

basis for educational and vocational guidance,
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6. Enjoyment of Sound Health ~= to attain and maintain physical

fitness. Provide opportunity for acquaintance with &lementary
laws of mature necessary for the health of the individual and
the community.

7. Growth in the Ability to do Critical Thinking -- to learn to

think by thinking. All youth needs to grow in their ability to
think rationally, o express their thoughts clearly, and to read
and listen with understanding.

8. Xnowledge (understanding) of Enviromnment -- to satisfy the
natural interest in the things and forces of nature with which
pupils and man are surrounded and with which they must deal.

9, Preparation for Further Study -- to create a desire for a

further knowledge, advanced training -- to develop skills
suffiociently proficient to meet ocompetition.

10. Selection and Preparation of a Vocation -- to provide oppor-

tunities for student to explore the fields of science- all
American youth will be expected to engage in useful work and will
need to ststain themselves and others;all therefore require
sooupetional guidance and training.

11, Understanding of the Gensralizations of Science needed by

a Citizen of a Modern Democracy =- to provide facts, or knowledge,
nedessary for solution of everyday persmmal, social, md civiec
problems., All youth need to understand the rights and duties

of a citizen of a demooratic society, and to be diligent and com-
petent in the performance of their obligations as members of the

community and citizens of the state and mtion,
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12. Worthy Home Membership -~ to furnish an understanding of the

significance of the family for the individual and society and the
conditions conducive to successful family life. All American
youth (or nearly all) are members of family groups now and will
become members of other family groups in the future; all require

an understanding of family relationships,

Summery of this Chapter. The author has endeavored to show that

a course in ninth grade general science should be practical -
it should be organized to meet the needs of the student.

The objectives of a school are the guide posts that
indicate the direction in which the program is pointed. In otHer
to give such direction clearly and forcibly, objectives need care-
ful anelysis and specific definition,

Clearly defined goals give direction for the‘school's
work with students. The development of the individual must take
into account both his present needs arising from problems of
adaptian to his environment, and the ngture and direction of the
development of the social environment,

In a democracy, policies smd ideals are subject to
examination, eriticism, and re-definitién at all times. The same
policy holds true for the fundamental purposes of a school stéff.
Objectives, once stated, must be subjected to critical examination
and re-definition, The process is continuous, Teazchers must
be serious students of adolescents, of democracy, and of their
community. The problems of each school are specific to that

school, No school staff can meet its responsibilities by an
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uncritiocal adoption of another:school's program,

A study of the major purposes of education, as
stated in the preceding paragraphs, leads to the conclusion that
probably the three most importent aims of education toward which
all others should contribute are:

(1) The happiness and all-around wholesome development

of the individueal,
(2) The improvement of the physical and social environment,
(3) The maximum welfare of society through the cooperative

efforts of individuals and groups.



PARTII

CHAPTER III
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CHAFTER III

STATUS (F THE PRESENT NINTH GRADE COURSE OF STUDY IN GENERAL
SCIENCE IN THE LOUISVIILE PUBLIC SCHOOLS.
In an attempt to analyze the status of the present course of
study in ninth grade general science the imréstigator has in-
. cluded the following basis: (1) a review of the Works' survey
inoluding oritioisms and recommendativms; (2) a review of the
Works' survey on general science by the ninth grade teachers
of general science; (3) teachers' attitudes toward the px;esent
course of study in ninth grade science; and (4) opinion of the
present course of study after serving as a committee member
on the last revision,

The author believes it is necessary to discuss the
essentials of a good school in order to set a standard for determ-
ining the status uf the present Course of Study in Ninth Grade

General Science in the Louisville Pupile Schools.,

Essentials of a Good Sohool, Before any sort of business or

enterprise may begin work, those things essential or important
in producing the results desired must be determined and provided.
A railway system must have a roadbed, rolling stock, customers
to be served, and a corps of expert workmen and officers before
it can produce the results for which it exists. A bank must
have a suitable building properly equipped, a public needing

its services, capital, and expert directing officers, if it

is to succeed. So, also must a factory, a farm, or a dairy
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be provided with the essentials peculiar to the work of each
before success is possible.

A school is no exception to the rule just stated,
Indeed, it is an excellent illustration &f the fact that in any
enterprise those things must first be determined which are essen-
tial to securing the results for which it is to be responsible,
as set forth in the preeeding part of this thesis,

It will be well, therefore, to note briefly the
various essentials which are employed by the school in its effort
to realize the objectives of education.

The essentials in a school have been variously
stated by different writers on education, but for our purposes
they may consist of seven, as follows:

1. The schbol plant and its permanent fixutres,

2, The coursges of study and syllabi, which direct
what shall be taught and indicate the emphasis
desired,

3. The textbooks, references, and other supple-
mentary books.

4, The instructional supplies and equipment.

5. The establishment and maintenance of harmonious,
mutual relationships.

6. The school's standards of conduct and educational
attainment.

7. The instruectional staff,

It is only necessary to discuss the second essential,
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the course of s tudy, in this chapter, It would be difficult
to over-emphasize the vital importance of this essential of -
the school, as it probably determines to a very great extent
how the time and energy of both pupils and teachers shall be
spent,

Knowing what a course of study is in terms of
the service it should render will enable the teacher to judge
it critically for the purpose of seeing how it should be supple-
mented and dertain phases of its requirements surpassed, and
at the same time it will cause him to be concerned that his own
efforts shall always contiibute to its improvement, This brief
notaticn will aid us in keeping & well-balanced view of the

entire round of the school's educative efforts,

Present Status of Objectives In the Ninth Grade Course of Study

in General Sciemce. The present Course of Study for General -

Soience, Birade Nine, of the Louisville Public Schools offers no

set of objectives, The Survey made by Dr. George A, Works makes
the following statement:

"The Junior High School Course of Study in General
Science have very largely ommitted reference to
functional aims, The immediate goals and the
suggested content indicate a preoccupation with
the subjeet matter of sciente, In general,
classes observed indicated the latter condition
although a number of teachers are giving continuous
attention to the applications of science to 1ife
problems,

"Effectiveness of instruotion could certainly be
increased by further a ttention to the immediate

1Works » George A., Survey Report of the Louisville Public Schoels,

1943, p. 371,
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environment., The course of study appears to be
unduly centered om preparatory work for more
science instruction. Neither the stated purposes,
or the learning activities, suggest that the
science curriculum is to serve the unique needs

of the Louisville community. The objectives

are so generally applicable to almost any part

of the United States that they give the appear-
ance of having borrowed bodily from the liter-
ature of science education., The emphasis appears
to be on the teaching of a great mass of con-
clusions, findings, and generalizations. It is
very doubtful if pupils can profit significantly
from this type of instruction, A broader ex-
perience with first-<hand situations and problems,
more real experience with the sclientific method,
and increased time for an assimilation of the process
as well as the results of scientific investigation
would seem to insure more satisfactory outcomes,
Pupils should have more opportunity to study
nature and evidences of applied science., The ex-
cessive textbook orientation of the instruction

is unfortunate,"

I have offered improvements in the above situation
in my proposed outlines by: (1) including a selection of objectives
to which I have devoted a chapter; (2) giving attention to im-
mediste environment (through pupil activities) and; (3) offer-
ing a broader experience with first~hand situastions and problems.

The educational world has always had objectives,
Writers of textbooks have pointed out that Plato, Bacon, Pes-
tolozzi, Rousseau, Froebel, Spencer, and all leadefs in education
had definite aims which they have emphasized, Recent workers
such as Bobbitt, Charters, Snedden, Monroe, Harap, Douglas,
and others hav; emphasized the idea of objectives that are a
seeking after ways and means of improving the conditions of

.8ociety, made especially inferior because of the war, An
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application of sciemce to living, and the readjustment of socisety
to the demands of modern life.

Much depends upon objeotives to describe the end
or condition the individual is striving to achieve, Objectives‘
of education serve to direct the activities of the teacher, and
through the activities of the teacher, influence the aims and
activities of the pupil. The effective teacher selects the
activities, the subject matter, and the important points for

emphasis in terms of the objectives of his course.

Seience Offerings in the Louisville High Schools. A statement

in regards to the present science offering in the Louisville
High Schools may be taken from the Works' Survey:

"During each year the junior high school pupils
have a course in general science. There are
two meetings a week in grade seven, three in
grade eight, and four or five in grade nine.
The science requirements for graduetion from.

senior ‘hizh school can be met by one year of
botany, chemistry, or zoology and physiology
combined, taken in grades ten through twelve.
These courses are offered by most schools,
as are physics, a third semester of chemistry,
and a year of aeronautics. Biology is given
by duPont Manual,"l

Within the past year, the subjects botany and
zoology have been discontinued end a biology course has been
offered in grades ten through twelve,

In line with the philosophy of general science

1
Works, George A., Survey Report of the Louisville Public Schools,
1943, p. 370.
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teaching, the work in grade nine is more specialized than

that in grades seven and eight,

Present Course of Study in General Sciemce. An outline of

the present Course of Study in Ninth Grade General Science
will be made that the reader might have a better understand-
ing of the subject matter and orgenization, This may best be
summarized by again referring to the Work's survey report:

"Mimeographed courses of study were developed

in the early thirties., In 1938 and 1939 revisions
of the junlior high school courses were prepared.
As assembled for teacher use, these include con-
cepts and understandings which are to be taught,
Suggestions for teachers, in the for of references,
assignments, experimsnts, and appropriate learning
experiences accompany pupil worksheets., These are
included for each problem or aspect of a unit,
Definite time allotments are made and worksheets
provided for a substantial number of days., Thus
in the ninth grade unit on matter, energy and
work, fourteen worksheets are included for the
eighteen days which are recommended,

"Grade seven includes units on plants, air, fire,
water, rocks and soil, and animals, Grade e1ght
has units on the heavens, weather, uses of water,
and gardening, ~The first semester of the ninth
grade is physical science and the second semester
biological science."

Since general science in the ninth grade is £he
only required sciemce in the Louisville Public High Schools
(at the time of revision, 1939) the Committee on Course of
Study Revision has always felt that the course should include
many biological topics. In revising the course, Units on

Animals, Plants, Soils, and Gardening were placed in the seventh

lerks, George A., Survey Report of the Louisville Public Schools,
1943, p. 370,




39
and eighth grade work., Then, by careful planning, the committee
was able to meks the work of nine "B" physical science and to
leave for completion in nine "A™ the fundamental biological
principles, Thus the pupil before leaving junior high school
has become asquanited with kinds of processes in living.
thinge, including himself,

As listed in the present course of study of Ninth
Grade General Soience, the contents for nine "B" includes:l
Introductory Sheet:. . . . . . . . 1 period
Unit 1 -~ Matter, Energy and Work . 18 periods
ﬁnit IT == Air &« ¢« o o ¢ o« o o « o« 12 periods
Unit II1 -~ Heat 4 o ¢ o s¢ o o o « 16 periods
Unit IV --Light , . . . . « « . « 11 periods
Unit V -- Magnetism and Electricity 15 periods
Contents for grade nine "A" includes:
Unit I -~ Living Things . . + . . « 10 periods

Unit II -~ How do Living Things Carry
on Life Functions ., , . . 32 periods

Unit IIT1 -- What are the Laws of Beredity
and How can living Things be
Improved . « « ¢+ ¢+ » « + . B periods

Unit IV -- How are Living Things Depen-
dent un each other . . . . 12 periods

Unit V -- How are Living Things
Sorted . . ¢« « ¢+ ¢ ¢ . . . B8 periods

1(:cn.\rs)e‘_of Study in General Science, Louisville Public Schools,
Grade Nine, April 1989, "introduction™,




In each unit above, the number of periods allotted include time

for tests and sveluation of learning,

"To put the Course of Study in a practical form, at

the beginning of each unit were plﬁced the understand-
ings to be developed in that unit, Following the
understandings, the pupil worksheets will be found,
each accompanied by a page of suggestions for the
teacher. These worksheets and page of suggestions
were tried out in the school in classwork and correct
before being placed in the final printing, so the
Committee on Revision of the Ninth Grade General
Science Course of Study knew that all suggestions
were practical devices for teaching the desired
principles, These principles are stated in each Unit
Outline under the heading of General Concepts. How-
ever, the suggestions need not be followed implicitly.
If a teacher has another device which he considers
better than the ones suggested, he should by all means
use his own, Space is left on 'The Suggestion Sheet!
for teacher's notes."”

Point of View of Teachers Toward the Present Course of Study

in Ninth Grade Generasl Science, To give an explanation of

the teachers' attitude toward the present Course of Study in

Ninth Grade General Science, and the way in which they use it

the author desires to quote again from the Work's Survey which

makes the following report:

"Some teachers depart more than others from the general
plan proposed in the course of study bulletins. The
extent to which use is made of particular reference
books or texts, often conditions the mture of the
work in a particular class, Several teachers ex-~
pressed a need for a re~examinatiomn of the junior high

40

1

Ibid,,

"Introduction”

2
Works, George A., Survey Report of the Loulsville Public Schools,

1943, p. 370
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school program to introduce new materials,
improve the continuity and possibly elimimte
other topics."

Downing, in his contribution in theThirty-First

Yearbook, points out thst the selection of curricular material
should come from that biological subject matter thitdeals with
problems of one's practical and potential needs.1 He further
shows 4n a report that there are relatively few generalizations
that cen be taught in a semester and tha teachers would do
well to concentrate on such generalizations as can be best
given.z As a teacher of long standing the writer would subscribe
in general to the results of the Downing investigation with
reference to the time needed to obtain an understanding of
principles.

The Committee on the Teaching of Science, of the

Thirty-First Yearbook wighes again to emphasize its recommenda-

tion in Chapter I, of the Thirty-First Yearbook that the work of

the seventh, eighth, and ninth grades be organized as an in-
tegrated sequence.s Recognition of the special subjects,

such as biology, physics, and chemistry, does not offer a proper
ocfiterion for the selection of content for the intermediate
school, The challenging phenomena of experience arise from ob-

servation of living things (of which the pupil is one) in a

lDo-hing, E. R., The Course of Study in Biology, Committee Report,
National Society for the Study of Education. Thirty-First Yearhook,
Part I, A'Program for Teaching Science, 1932,

2Doming, E. R., Chairmen, "The Teaching of Biology", North Central
Associetion Quarterly, March, 1931,

SThirty-First Yearbook, National Society for Study of Education,
Part II, A Program for Teasching Science, 1932, pp 7,9,128,
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physical environment, The work in Science that is of fered below
the level that marks the beginning of specialized (tenth grade)
should be organized gbout those mrinciples and generalizations of
science, knowledge of which contributes directly to understanding
of the adaptatians of living things to their physical environment.

Conversations with the ninth grade science teachers
in Louisville indicated that they felt a lack of opportunity for
the usual extra-curricular outgrowths which accompany class work
in scienmce. There were not enough photography, astronomy,
chemistry, aviation, ratio or matural history clubs. These are
not entirely absent, but certainly the abilities among staff
members indicate that excellent leadership resources are now
unused,

In line with the preceding list of attitudes
toward in ninth grade course of study in general science, I wish

to 1ist a few of the recommendations and criticisms of the Works'

survey., It tends to help present an insight into the present
status from a different angle -- viewpoint of an educational

authority on characteristios of a good course of study.

1
Recommendations and Criticisms by the Works' Survey of the

Course of Study in Ninth Grade General Science.

{(Recommendations: The attempt to adapt materials to pupils of

poor ability is commendable,
Cititkclisms: The scope of the program is so broad that only

cursory attention is given to many aspects. The excessive

1
Works, George A,, Survey Report of the Louisville Public Schools,
1943, pp. 371 to 376.




textbook orientation of the instruction is unfortunate, The
units for the Junior High Schools are not effectively related
to one another,

The program of sclience as owtlined reveals'very
little evidence of preparation for community living or for the
exploration of the vocational activities that are well represent-
ed in Louisville,

\ There were not enough photography, astronomy, chem=
istry, aviation, radio or natural history olubs,

CLASSROOM METHOD

Recommendations:

The reality of the pupils' enviromment is being
brought into a number of classrooms for study.
TEACHING EQUIPMENT
Criticisms:
The use of make-shift arrangements and other inade-
quate laboratory facilities in now necessary.

Recommen dations:

l, The instructional program can be considerably
improfed'through a thorough revision of the science curriculum,.
This should involve the development, through co-operative teacher
effort, of the new science courses of study or guides for grades
seven, eight and nine, biology, the physical sciences_(for the
college entranee group) and senior science (for the non-college
student), These caurses should be sequential in nature and

should presuppose that all students will take a four-year socience

43
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sequence, and a substantial number, a flve-year science
sequence in the six years of the secondary school.

2. The committee of teachers and supervisors
assigned to revising the ocourse of study in science should in-
clude representatives from the fields of English and social
studies, in arder to insure adequate provision for relatdonships
between the natural sciences and these subject fields, Con-
versely, natural soience teachers should be placed on com~
mittees assigned to revise the program in social studies and
English,

3. Since teaching apparatus and equipment are
somewhat meager, special attention should be placed upon this
problem for the next five years, Much of the equipment can
be built in the shops., However, the school budget should pro-
vide a specific sum to be spent each year on science teaching
equipmenf.

8. More definite leadership is needed to capital-
i1ze upon the intelligence and experience of the many fine and
well-trained teachers now serving in the secondary schools of
Louisville. The science teachers seem to have "no friend in
court" to speak fbr the‘ir interests., Leadership is needed
for ail the projécets mentioned in ‘the recommendations,

5., The program of science instructia in Louis-
ville needs a mare progressive and dynamic extra-curriocular

program, There are not enough science clubs of every kind and
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description, nor do the pupils engage sufficlently in project
activities growing out of their work in classes,

6. For the war period, pre-induction training
courses might well receive greater attention, Tﬁe possibility
of aiding students through such courses should receive careful
cons ideration.

7. A better understanding and relationship
should be fostered between teachers and supervisors., This can
be done by enlisting the best thought of the science teaching
staff and by encouraging experimentation,

Following the reference of the recommendations
erd oriticisms by the Works' survey of the Ninth Grade General
Science Course of Study, the writer includes below a summary
of a proposed review of this report by general science teachers
of the junior high schools who held committee meeting to con-
sider the above issues. This was done through the Résearch
Department with a view to providing the best possible education-

al progrem for Louisville,

‘Review of the Wbrks'l Survey and Suggestions Approved by Teachers

of General Science, Maximum results can be dbtained from the

Works' Survey only through careful study, cendid analysis, and
cooperative enterprise of the entire personnel, with a view

to providing the best possible educational program £6r Louisville.

1Diviaion of Durrioulum and Research, Louisville Public Schools,

Jan, 1944, v
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It was recommended that teachers meet in groups of
various departments according to subject fields in the secondary
schools to consider the issues presented by discussions in the
Louisville Public School Survay.1 Daties of chairmen appoint-
ed were: to arrange and hold meetings, to direot discussions of
issues which were termed points for debate or controversies, to
arrange the selection of a recording secretary whose duty weas
to record the proceedings of the meeting.

It was desired that information be made available
on every major recommendation as to: number of teachers agree-
ing on every major recommendaticn and a consensus of reasons
for so regarding the recommendation. These expressions of
opinion were used in compiling a digest for use in subsequent
steps  of the study.  Group expressions were not indentified
as to nemes of persons or schools,

Suggestions apprbdved and compiled by the science
teachers of the junior high schools by the above method are
listed in the following summary of their points of view toward

the present Course of Study in Genersal Science:

1, The course of study in general science should
be revised, This work.should be done under the supervision of
sameone trained in curriculum construction.

2, The course of study should be revised accord-

ing to the needs of the children and changing conditions. More

1 _
Works, George A., Survey Report of the Louisville Public Schools,
1943, -
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work on the units on machines, commmnicetion, chemistry, and
radio should be inoluded in the course of study.

3. The scope of the junior high school science
is intended to be broad in order to give pupils some ideas of
‘the specialized branches he will meet later in his school work
or if school is not continued, to give a general understanding
of scientific facts,

4, There should be a closer cooperation between
the science and health departments, especially in the ninth
grade, to tie up with the health units in the ninth grade.

As it is now, there is no cooperation,

5, In the ninth grade science, knowledge is de-
veloped slowly, but the growth is continuous., This building
up of scientific knowledge should lay & strong foundation
for future scienc; study.

6. The course in Nine "B" physics includes too
many units to be taught in one term. It might be advisableé to
offer the physics course to college preparatory pupils and
to offer a more varied course to othsr groups.

7. A narrower scope of offerings with elimination
of the time element, (linthvgrades require seventeen weeks to
complete the course, Little time is left for exploration and
mestery tests which are so essertial in curriculum planning,

8. For the war period, pre-induction training
courses might well receive greater attentionm,

9, Present course of study has excellent material;

the way it is used depends upon the teaching personnel.



10, Provide better correlation to various units
of study.

11, Make science a major part of the curriculum.
More interest could be maintained, as the pupils have an idea
that the work is not corsidered as essential part of the cur-
riculum,

12, We believe that science should emphasize
cultural as well as vocational aspects,

13, The critioism tat the sharp division of the
ninth grade work into §hysioa1 and biological science is
questionalbe (by Works! Survey)1 is answered by the fact that
the only science which the Curriculum Committee was allowed
to require was General Science and since the Committee felt
that biological knowledge was needed by all pupils, a term of
it was placed in 9 "A",

14. We object to the criticism: "the program is
so broad only cursory attention is given (Works' Survey) to
mahy aspects," because the philosophy of a general science
course is to take up many things in a general way.

15. In the limited time allowed for high school
science a wider acquaintance with scientific principles will
be gained by a study of factual material than by detailed
laboratory manipulations,

16. It is recommended that two years of science
be required for graduation from high school, as was suggested

by the Works' Survey Committee,

IL'Wox'ks, George A.,, Survey Report of the Louisville Public Schools,

1543 ~
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17, The ninth grade science work carries over
well into senior high school.

Following this explanation is a report relating
the opinions of the ninth grade general science teachers from
a junior high school in the Louisville Puplic School systen,
The repor;h contains a summary written by the secretary of their
.8clence committee on a review of the Works' survey report on
the ninth grade general science status in the Louisville Public

Schools, It seems to be a typical example of the attitudes of

the ninth grads general scisnce teachers as a group. I thought
this of sufficient value to include in this part of the study

(teachers!' attitudes.)

Review of Report on the Works' Survey in General Science by the

Teachsrs of One Junior High School:

"The increasing penetration of science into

all aspects of human affairs and relationships
characterizes this age and sets it apart as a
very different world for the people living in

it from all other times. We are informed
through the medium of governmental bulletins

and the abundant advertising and propaganda in.
newspapers and periodicals of all kinds that a
new afge is a bout to be opened for the masses of
people, Wisely and newly directed science holds
forth possibilities. In modern society, science
is not an abstract field concernsd only with
materials and forces, but has become a prime
social mover,

"The science curriculum should be so selected

and developed that it becomes a functioning

part of the pupils' environment rather thean
abstratt informtion to be used for interpret-

ing the environment, A curriculum study was

begun in science in 1932, Every faculty of

the secondary schools was represented in a unified
cour se of study developed. Before this program



was undertaken the science courses in the
various schools had little in common., Further
progressive developments and revisions were
contemplated in 1938-39 but this work was
discontinued by administrative action., How-
ever, nothing in the course of study-as it
exists need hinder teachers in deweloping
their courseg, and neither will a revised
course be a cure-all,

"The fact that the Works' survey report
emphasizes matter of textbook memorization,
may well be in many cases due to the fact
that many teachers must meet their classes in
rooms that are orowded and inadequate, rooms
with no gas, water or electric outlets.
Neither does the school budget provids a
specific sum to be spemt by each school,

"The criticism has been made that the
emphasis appears to be on the teaching of a
great mass of conclusions, findings and
generalizations and little experience with
first hand situations and real experience
with the soientific method., This may be
true, but is easily understood as many of
the teachers in the department are not
science majors, furthermore the classroom
is not arranged or equipped for teacher
demonstration, or pupil participation., We
feel that the greatest need is to have a
unified program from the material standpoint.

"Equipment is meager, inadequate, the re-
quisitioning uncertain and the lapse of time
in obtaining material is unsatisfactory,

"Soience teachers carry a full Yteaching load.
There seems to have never been any provision
thought of for the time necessary to prepare
experimental teaching demonstrations or for
carrying out laboratory exerciees. The
number of pupils and size of the classes is
an important consideration in determining the
experimental end laboratory exercises that

a science teacher can effectively supervise.

"The survey recommends a revision of the
Jjunior high school courses in science., With
this we most heartily agree, but before the
work is started it would be wise to adopt a
text book that will meet the needs of the

pupils.
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"The oriticisms of the department are so general
as to be of little value. Quote, 'The scope of
the program is so broad that only ocursory atten-
tion is given to meny aspects.' This may be
true in grades seven and eight where only two
and three periods a week may result in adequate
pupil understanding, but as the time limit is

a state regulation, very little can be dome
unless a four day program for ten weeks each
semester can be arranged in seventh and eighth
grades, In the ninth grade however, the mogram
is not so broad that a pupil of average in-
telligence would fail to receive an understanding
of life and the environment.

"TIf the sclence taught is to serve only the
needs of the Louisville community and is not
generally applicable to any part of the United
States, then the time and money is being
wasted,

"There may be excessive textbook orientation
and too much emphasis on conclusién and find-
ings, but this we know, that the majority of
the pupils are interested in the work, make
practical applications, and through this are
helping tb improve their community, the Works'
Survey to the contrary not withstanding."

Scope of the Program as Reported by the Works® Survey._l On pages

370 to 372 o the Works' Survey is found a scope of the present
Course of Study in general science (including ninth grade)., Be-
low is stated a summary of this scope to bring out an additional
point of view of the present status of the Ninth Grade Course of
Study in General Science:

"The scope of the program in the general
science course of study is so broad that only
cursory attention is given to mapy:aspects,

The result is inadequate pupil understanding
and possibly a waste of time., The attempt

to cover too much material, in an effort to.
contact the major common aspects of the science

IWorks. George A., Survey Report of the Louisville Publie Schools,

1943, p. 370-372
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fields, should undoubtedly be replaced

by a polioy of selecting for study those
arees whioh are of greatest assistance in
contributing to an understanding of life
and the environment., Some units now taught
could be eliminated and others oombined."

This criticism has been exmressed by several science teachers,
in a previous statement, Organizing some units around certain.
major problems or areas of living might help to place various
topios in their proper perspective and increase the contribution
of science instruction to improve living,

"The units for the junior high school are
not effectively related to one another,
Little provision is made for carrying learn-
ing experiences to higher levels of under-
standing as the child imcreases in maturity.
This is an admittedly difficult problem, but
well worthy of further consideration.

"Several topics are conspicuously absent.
Food, communication and transportation would
appear to be sufficiently important to re-
ceive considerable direction., Others, such
as soil conservation, are worthy of consider-
ation in their soientific aspects, at least.

"The attempt to adapt materials to pupils
of poor reading ability is commendable.
ngever, this is achieved primarily by a
reduction in the quantity of subject matter,
There is little evidence &f a modifiication
in the goals sought or the kinds of learn-
ing experiences provided. Possibly some
concepts are too difficult for slower pupils,
Probably their instruction might be enrich-
ed and improved by the introduction of more
demonstrations and a larger number of first
hend expsriences., A mere reduction in the
amount of reading to be done does not seem
to meet the problem."

The rather large percemtage of boys and girls, 44.8%
or nearly one~half enrollment, who leave before graduating makes
more importeant the science course in grade nine. This statement

may be verified by a reference to a report from the Research



TABLE X

NUMBER OF STUDENTS ENROLLED IN DEPARTMENTS AND COURSES IN EACH SENIOR HIGH SCHOOL AND PERCENT SUCH ENROLLMENT IS OF TOTAL MEMBERSHIP OF THE SCHOOL,
LOUISVILLE FIRST SEMESTER -~ 1944-45

School and EanfIment ATHENS - 916 ATHERTON = 756 GIRLS -~ 853 MALE - 1283 MANUAL - 997 SHAWNEE - 689  CENTRAL - 947
BEPARTMENT AND COURSE Num-  per Num- per Nume Per Num- Per Num- per Num-  per Num-  per
ber cent ber cent ber cent ber cent ber cent ber cent ber cent
Science (total) ., ., . . . 403 44 363 48 367 43 731 57 608 61 441 64 663 70
Chemistry . « « ¢« o ¢« « & - - 146 19 91 10 218 17 173 17 111 16 86 9
Phygicsa . . . . . . . . . 26 3 - - - - 127 10 309 31 - - 83 9
Botany «¢ ¢ ¢ ¢ ¢ ¢« ¢ o » - - 135 18 166 17 156 12 - - 116 17 275 28
ZOOLOZY o o s o o0 o o o - - 59 8 85 10 128 10 - - 75 11 47 5
Physiology . . . . s - - 23 3 35 4 35 3 - - 34 5 45 5
Textile Science . . . . . 127 14 - - - - - - - - - - 32 3
BiologZY + o« o ¢ o « o « & - - - - - - - - 79 8 - - - -
Practical Chemistry . . . = - - - - - - - - - - - 18 2
Health Reading . . .. . - - - - - - - - - - 15 2 - -
Aeronsutics ., . . . . . - - - - - - 21 2 18 2 14 2 17 2
Physiography . . . ¢ ¢ « = - - - - - 29 2 - - - - - -
Radio o o o o o o ¢ o o o 31 3 - - - - 17 1 29 Z - - - -
Chemistry Reading ., . . . - - - - - - - - - - 61 9 - -
Lab, Tech, . ¢ v ¢ o ¢« o = - - - - - - - - - 15 2 - -
Household Physics ., . « . - - - - - - - - - - - - 16 2
Related Sciemce . . . . . 202 22 - - - - - - - - - - - -
Textile Chem. . « . . . . - - - - - - - - - - - - 25 3
Hygiene « « o« o« ¢ o « & & 17 2 - - - - - - - - - - - -
Health . . ., . +« ¢« + « & - - - - 20 2 - - - - - - 20 2

EACH JUNIOR HIGH SCHOOL OF LOUISVILLE, AND PERCENT SUCH ENROLLMENT IS OF TOTAL MEMBERSHIP OF THE SCHOOL

School and Enrollment BARRET -657 EASTERN -983 HIGHLAND -620 LOUISVILLE -1665 PARKLAND ~917 SHAWNEE -754 SOUTHEW -1156 WESTERN -1004 JACKSON -637 MADISON - 1360
DEPARTMENT AND COURSE Num~ ©per Num~- ©per Num-  per Num- Per Num- Per Num- per Num- per Num- Per Num- Per Num=-  Per
ber cent ber cent ber cent ber cent ber cent ber cent ber cent - ber cent Dber cant ber cent
General Science , . 552 84 983 100 601 97 1665 100 871 95 626 83 1156 100 994 99 637 100 1204 96

*of 6441 enrolled in Senlor High Schools, 3576 carried science or sbout 55.2 percent;
9753 enrolled in Jniidor High Schools, 9289 carried science or about 95.4 percent;
As a result -- we see that nearly half of the pupils drop science after ninth grade, (44.8%)
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Department 1 .. shown in Table X as follows: Number of Students
Enrolled in Departments and Courses in Each Junior High School
end Each Senior High School and the Percent Such Enrollment is
of the Total Membership of the School, Louisville, first semester,
1944-45. Of 6441 students enrolled in the Senior High School,
only 3576 pupils (about 55.2%) were enrolled in science courses,
This leaves about 44.,8% or (2865) pupils without the advanced
knowledge in science.

For these students instruction in ninth grade
general science should take on the characteristics of a terminal/
course, rather than one which prepares them for the senior high
school science work. The program of science as ocutlined reveals
very little evidence of preparation for community living or for
the exploration of the vocational activities that are well repre-
sented in Louisville, |

Chapter II of this thesis offers suggestions
to improve this Situ‘ation through the proposed list of objectives.
Also, Chapter IV offers improved devices and new units which were |
intended to take on the more characteristics of a terminal course,
or preparation for community living - through the proposed out~
line of Topics on Communication, Transportation, Conserwvation,
and Consumer's Knowledge.

As previously stated, the present course of
study in éenerd science inoludes, assembled for teachers' use,
"Concepts" and "Understanding;"™ which are to be taught. "Suggestions

for Teachers," in the fomm of references assignments, experiments,

1
Division of Curriculum and Research, Louisville Public Schools,
1944-4b
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and appropriate learning experience acoompany pupil worksheets.
These are included for each problem or aspeot of a unit.l From

the reports the writer has received in personal and group inter-
views and discussions with many ninth grade general science teachers
in Louisville schools, it is evident that they are almost unenimous
in praise of these "Suggestion" sheets, The teachers find them
"very helpful -- saving of time -- more can be accomplished -- an
inspiration -- and especially valuable £o beginning teachers in
genersl science, or new teachers coming in to the Louisville school
system -= also helpful to substitute teachers, as it provides con-

tinuity and helpful instruction,"

A Study of the Junior High School Program of Studies in Louisville

Public Schools as Compared with Other Cities,2 Comparable in Size:

(Time Allotment)

Cities Reporting:

Allentown Erie Monteclair
Altoona Fall River -Nashville
Brocton Kansas City New Bedford
Cleveland Los Angeles New Haven
Detroit Lynn New York
Elizabeth Milwaukee Oakland

1Soe Appendix for Ssmple Sheets, p 128-129,

zDivision Curriculum and Research of Louisville Public Schools -
Based on Report of Elizabeth, New Jersey Public Schools study
from The Bulletin of the National Association of Secondary-~
School Principles, April, 1945, '
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Pasadena Reading Trenton
Passaic Rochester Troy
Peoria Schenectady Washington

Philadelphia Scranton White Plains
Providenoce Somerville Wilmington
Racine Springfield

Length of each period in minutes (inclusive of passing time)
(number of replies ... 30)

"Only one school reported:a 60 minute five-
period day while seven schools reported a six-period day of 50
minutes, and two schools of 60 minutes, The seven-period day had
the greatest variations in peribd lengths -« two echools had 40
minute periods; seven schools, 45 minute periods; eight schools,
50 minute periods; and two schools, 55 minute periods. Omly
four schools reported an eight-period day, these being 40 minutes
in length."

"It was foﬁnd that the 50 minute period was
more popular than any othér, appearing in slightly less than one
half of the schools and nearly equally divided into a seven or
a8 six-period day. A full homeroom period is iﬁoluded when
reported, Short homeroom periods are omitted."

The above mentioned study i;s used as refefence
to show that the present system of fifty minute periods now used
in ninth grade general science in the Louisville junior high
schools conforms with the more popular plan adopted by a large
percent of representative cities mentioned in the study or

slightly less than one half of the schools,
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TABLE XI

GRADE 9 - THIRTY-EIGHT SCHOOLS REPORTING TIME ALLOTMENT

*
(From Preceding Study) Program for one-half year.

L — ——— —

Periods No. of Number of Cities Which

Cities :
per having Differ from Louisville
game
week program Periods per Week
as

Subject Louisville Louisville| 1 2 3 4 5 6
RBQUIRED:
English 5 28 - - - 3 - 2 1
Gen, Sci. 5 12 - 3 - - 12 - -
Gen, ﬁ_‘gh. -
‘or Alg. 5 20 - - - 4 - -
Soc, St. 5 15 - 1 1 6 1x -
Phy. Ed, 2 0 - - - - - -
Health &
Phys, BEd., 0 - 2 17 9 2 8 -
Ind., Arts 5 0 - 4 - 1 1% -
Home Eec. 5 0 - 4 - 1 1x -
Musio 0 - 9 143 = - 1= -
Art o] - B 1%=3 - - 1= -
ELECTIVES:
Soc, 8t. 0 - - 1 - 2 8 -
Math, 0 - - - - 2 16 - -
Science 0 - - 1 - 3 12 - -
Ind, Arts 0 0 - 1 1 6 - 5 6
Home Ec. 0 0 - 1 1 6 - 5 6
Music 5 10 6 4 - - 4% - -
Art 5 10 3 6 2 4 4« - -
Jro BuB.TX'. 5 19 - - bl 2 - -
Typing 5 5 - - 3 1x -
Gen. Lang, 0 - - - 1 l%-g -
Latin 5 18 - - - 2 - -
Frenoh 5 11 - - - 2 . -
German 0 - - - - - 3 ~
Spanish 0 - - - - 1 4 -
Italian 0 - - - - 1 3 -
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Adopted Text for Ninth Grade General Science, The success of

a ninth grade General Science course will depend largely upon the
reference material available. The present text boock in use is
modern but not well adapted to the course of study,

The new grade nine science book% Modern Science in Man's Progress,

has some material which has been covered in grade eight, Our

Environment, How We Adapt Ourselves to It., This Modern Science

serles has a different arrangement of materials from the present
Junior high school Courses of S¢gudy which can cause canfusion
until adjustments have been made through & new Course of Study
or revigsion of the Ninth Grade General Science Course of Study.

Modern Science in Man's Progress, Book 3, for ninth grade science

ia a modern text in general science., It is modern in material,
teaching method employed, organization, and in teaching devices.

The teachers of the Ninth Grade General
Science have been following the Course of Study and attempt to
dréw their material from this new textbook, aided by suitable refer-
ence material, In the use of this new textbook, the teachers find
it necessary to rearrange the sequence of units in order to satisfy
the course of study requirements. Supplementary texts and references
are necessary alds since the adopted text does not cover every
topic in the present course of study.

One of the most persistent demands of present-
day education is more.integration and less specialization in the

presentation of subject matter, especially that having to do with

1
Division of Curriculum and Research, Louisville Public Schools,

September 1945
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- 1
fundementals. In the Thirty-First Yearbook, Part I, (recommen-

dations of the Committee on the Teaching of Sgience,) page 194,

M reesseoseeeses & program of science study
orgenized not on the basis of any special
science or sciences, but rather upon the
basis of large topics, problems or Units
relating to the significant problems that
arise out of present-day experiences."

is advocsated,

Summary of this Chapter. In an attempt to analyze the status

of the present Course of Study in Ninth Grade General Science in
the Louisville Public Schools, the writer has first stated the
essential s of a good school, This introductory topic may serve
as A standard of evaluation,

The writer has made extensive use of the
Survey Report of the Louisville Public Schools made by Dr. George
A. Works at the request of the City of Louisville and the Board
of Education. The value of such a report, coming from a staff
of experts in their field and grestly facilitated by the whole-
hearted cooperation of members of the staff of the public school
system, cannot be overlooked in the prepasration of this chapter.

As 8 result of studies made of the Works Survey;
a review of the present course of study; conversations with ninth
grade general science teachers; and drewing on the experience of
the writer, the status of the present course of study in ninth

grade gereral science may be stated as follows:

1
Thirty-First Yearbook, Part I, National Society for theStudy of
Education, Part I, A Program for Teaching Science, 1932
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1. The instructional progrem can be considerably improved
through a thorough revision of the science course of study.

2. There is a need for a re-examination of the junior high
school program to introduce new materials, improve the con-
tinuity and possibly eliminate certain topics,

3. Several topios are conspicuously absent, such as: food,
commuhication, transportation, conservation of naturel resources,
home improvement.

4, Much improvement is necessary in attempt to adapt materials
to pupils of poor reading ability.

5, There is a lack of opportunity for the usual extra-curricular
outgrowths which accompany class work in science,

6. Effectiveness of instruction could certainly be increased by
further attention to the immediate environment,

7. The program of sciance‘as outlined reveals very little evidence
of preparation for community living‘or for the exploration of the
vooational activities that are well represented in Louisville,

8. The rather large percentage of boys and girls (44.8%) (or
nearly half) who leave school before graduating mekes more im-
portant the science course in the ninth grade. For these students
ins truction should take on the characteristics of a terminal
course, rather than one which prepares them for more science,

9., The present system of 50 minute periods now used in ninth
grade general science in the Louisville junior high schools con-
forms with the more popular plen adopted by a large percent of

representative cities comparable in size with Louisville,
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10, The presemt adopted textbook in general science for the

ninth grade, Modern Science in Man's Progress, is a modern

text, but not well adapted to the present course of study.



CHAPTER IV



62

CHAPTEF IV
A PROPOSED OUTLINE OF GENERAL SCIENCE SUBJECT MATTER FOR NINTH
GRADE, LOUISVILIE FUBLIC SCHOOLS,

Trends in Teaching General Science in Junior High Schools. What

emphasis should be placed on subject matter in a ninth grade general
science ocourse of study may be determined by a result of trends in

the field of subject matter, This is due to the fact that traditional
practices of dealing with subject matter are thoroughly entrenched

and that vested intérests have a considerable stake involved, The
ourriculum worker who is to deal successfully with the problem
centering around subject matter must have a clear understanding of
certain basic concepts which explain the nature, function, source

and use of the bubject matter.

A trend may mean a tendency.1 A trend may be
desirable or undesirable, You may agree with some trends and dis-
agree with others. Any movement or program in which there is a
genuine deésire for change is a trend. Any trend to be worthy of
discussion should have continued for some length of time. It
should have received general recognition as a movement, It should
be growing.

There seems to be an erroneous idea, or trend
of thought, that any teacher can teach general soience.z This idea
has been an important factor for a lack of success in the general

science derartment of many schools. The writer has geen this problem

1 -
Gersbacher, W. M., "Are General Science Sourses Meeting thé Needs
of the High School Sjulent," - School Science and Mathematics,
January 1942, pp. 47-54.

2Davis, Ira C., "Trends in Science T,aching,"™ - School Science and
Mothematics, May 1942, pp. 450-454,
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demonstration in schools and in classrooms, and feels justified
in making the above statement by the results of actual experience,
The success of a course in meeting objectives is lergely depen-
dent upon the teacher, In general it is assumed in courses of
study that the teacher has a background of experience which will
supplement the course outliﬁed.

The trend, of course, is to provide more ad-
equately for the interpretation of the forces, materials, and
phenomena than has been done in the past.1 The general science
courses are focused upon interpretation of the cﬁvironment and
the topics and:problems make a direct attack upon the problems
of everyday life,

A shift in emphasis from the subject matter
to the child has been in progress for the past fifty years.2
This shift has kept pace with the percentage of graduates of
secondary schools who wnter college. In 1930 the general slogan
seems to be that every boy and girl was entitled to a general
high school edusation, ALl subjects must contribute to that

education, In the Thirty-First Yearbook of the National Society

for the Study of Education, principles and general izations of
sclence were set up as goals for the pupil. A knowledge of these
broad general izations and principles are needed if boys and girls
were to understand the world in which they lived, Emphasis was
placed on scientifisé methods and attitudes and thinking instead

of the subject matter.

lBeauchamp, Wilbur, Instruction in Science, From Bulletin, 1932, No.
17, p. 39. Natioml Surwey of Secondary BEducation, Monograph No. 22,

2
Davis, Ira C., "Trends in Science Teaching" - School Science and
Mathematics, May, 1942, pp. 451~252
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There is also a change in the kind of science
being taught to some extent in the junior high school. The tendency
is toward teaching science as one complete area and not as special-
ized areas, It is considered unwise to attempt to crystallize the
offerings in ninth grade general science, Recognition of tbe
special subject, such as biology, physics, and chemistry does not
offer a proper criterion for the selection of comtent in this course
of study.1

There is & changing point of view in evaluation
or testing. Many new types of tests are being used. The shift is
from pure information items to questions which attempt to obtain
outcomes, applications, understandings, appreciations, attitudes and
methods, The movement has not continued long but it has possibil-
ities which science teachers should not ignore,

To quote the Twenty-Sixth Yearbook of the

National Society for the Study of Education, Part II, page 17:

"In times past, and too largely in present school
practice, the curriculum has beem conceived prim-
arily as formal subject matter (fact, processes,
prinociples) set out to be learned without adequate
relation to life, The pupil has too frequently
been required to repeat words, express ideas which
he does not understand, and to accept, adopt and
use materials which have been furnished him ready-
made and completely organized by the teacher.™

(taken from Beauchamp - Bul. 1932, No. 17, = P, 16)
To quote from Bulletin 1932, No. 17 of
Natimal Survey of Secondary Edueation, Monograph No. 22, p. 19:

"A present trend in the organization of subject
matter is the unit method, since few, if any,

1Report of the Harvard Comittee on General Education in a Free
Society, Chapter IV,




of the courses appearing before 1926 were
divided into what were referred to as units,
Prof. H., C. Morrison is given credit for
this widespread trend, in his book 'The
Practice of Teachihg in Secomdary Sghools,'
which appeared in this year,"

Philosophy of Junior High Science. The rapid growth of the

Junior high school science has been brought about partially
because of lack of adjustment between science in the grades and
in the senior high school, and partly Eecause the junior high
school is frankly organized to meet the meeds of children who
are just finding themselves and who are expecting to continue
their work in the senior high school. The junior high school
is diatinotly a time for adjustment and exploration as will be
seen by reference to the numerous courses of study whioh follow;
Science in these grades, therefore, should do its part toward
carrying out this idea, As COxl points out, "A child of the
Jjunior high school age lives in a world of things, forces,
phenomena, and people, He does not live in a plant and animal
world in the seventh year, and in a health world in eighth year,
and a physical science world his ninth year,"

Pieper2 indicates the same genersl viewpoint
for organization of science in the seventh, eighth, and ninth
grades and gives a series of principles for the selection of sub-

Ject matter that places the emphasis on subject matter as a means to

1l . ’
Cox, P, W.lL., The Junior High School Curriculum, Scribner, 1929
(From Science Teaching by George W. Hunter, 1943, p. 126)

2Pi.eper, C. J., "Science in tle Seventh, Eighth and Ninth Grades,"-
National Society for the Study of Education, Thirty-First Yearbook,
Part I, A Program for Teaching Science, 1932, p. 193-195
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an end rather than material to be memorized, The Committee on the
Teaching of Science believes that subject matter should deal with
activities and problems interesting to the child and which form

part of his experiences., Emphasis should be placed on practical
adjustments to environment by means of activities that are, as far
as possible, based on direct and concrete expseriences, Organizatiorn
of subject mtter should consist of a number of relatively large
units organized into problems so that children will ﬁe habituated

in this important phase of the science method,

If we consider all that has been said with ref-
erence to sequence, content, and methods used in the presentation
of science in the junior high school it would seem that the under-
lying philosophy of the course should be based on the relationship
of the environment to the child, first as an individual, and later
as a growing citizen in the enviromnment of the school community,
Into such a course the materials of science should be integrated
with the curricula materials of geography, history, civies, and
egpecially health education.

| Children grow much in capacity between the
seventh and ninth grade levels. The instruction of the ninth grade
level will be, therefore, not only at a higher terrace of diffi-
culty but should be given from quite a different social viewpoint.
The ninth grade pupil has become & school citizen with the re-
sponsibilities of citizenship as a mrt of his mental outlook., As
the outlook of the child broadens in the ninth grade a cycle of
science activitises will develop at a still higher terrace of

difficulty. At this age level the child might transfer his science
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_interests in the wider field of the nation and the world, If
there is any one lack greater than others in our present day
citizens, it is their lamentable ignorance of all mtters in whioch
science affects their lives and their pocketbooks, Matters of
¥itsal importance come up for legistation, matters concerning public
health administratioﬁ, the application of science in public works.,
the use orabuse of waterpower privileges, or the exploitation of
the natiral’ resources of the nation for individual gain and what
does Mr. Average Citizen do? Hé of?en votes as he is told to vote.

In the ninth year the applications of science
is the desired outcome, The philosophy of presentation should
result in the ultimete generalization that man of all the animals
is the only one who can control and artifically change his envirvon-

ment, AS-sucH he has dominion over the earth,

Modem Conception of Learning. The Twenty-Sixth Yearbook points

out that in the past the curriculum was conceived primarily as formal

subject-matter to e learned; learning was though of as the ability

to repeat facts, phrases, and formulae with little regard for the

pupilt*s understanding of their real meaning.l Rec?ntly we have

recognized that there are meny different forms of memorizing and learn-

ing, some advantageous,‘others worthless in the development of the child.
The forms of learning now encouraged train the

ability to generalize, cullivate useful skills, and develop desirable

attitudes toward 1ife. In the words of the Twenty-Sixth Yearbook,

1Nationa1 Society for the Study of Education, Twenty-Sixth Yearbook,

Public School Publ. Co., Bloomington, I11., 1927
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"Advantageous learning affects favorably the individual's behavior.
Meaning grows only through reaotion, The term *'true learning'
therefore, is applied to any change in the control of conduct which
permanently modified the individual's behavior, Advantageous learn-
ing is never guaranteed by mere formulation of subject-matter. The
teachers must strive to bring the pupil to the point where the best
arrangements of subject-matter are made his own for actual conduct
through the process of true learning." As Henry G. Morrison has
said, "The essence of eduoatipg an Americenccitizen is to set him
goirg under his own power and point himArighf."l

To carry the newer conception of education into
the field of science teaohing, we might set up the following guiding
principle: The study of science in the junior high school should
so modify the life of the boy and girl through the nature of the
content and the method of study that they will better understand,
more fully enjoy, more thoroughly appreciate, and more thought-
fully adjust themselves to the environment in which they live, and

as far as possible, control it,

Selection of Subject Matter, The task of selecting subject

matter for use in the instructional progrem is a difficult one,
Thus is raised the problem that has plagued men interested in
education for many generations: What knowkedge is of most worth?
Out of all the wvaluable things that could be learned, what‘shall
I choose? And, ever more pertinent, what shall be chosen for the

immature person under the guidance of the school? This is the

1Morrison, H., C., - The Practice of Teaching in Secondary Schools.
University of Chicago Press, 1931
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problem upon which those responsible for currioulum meking have
expended more effect and thought, perhaps, than any other,

There are four principal bases upon which the
selection of potential subject matter may be made;1 1, significance
to sn organized field of knowledge; 2. significance to an under-
standing of contemporary life; 3. adult use; and 4, child interest
and use, The first two of these bases rest largely on tradition and
judgment. The last two may be determined by scientific procedures.

Pieper and Beauchamp suggest the following four
ma jor criteria.'2 These may well be divided by the teacher into a
series of subordinate questions which will serve as guides in the
selection and organization of subject-metter. The four major cri-
teria (with a few suggestive subordinate questions) may be stated
as follows

(1) Does the subject-matter appeal to the inter-
est of boys and girls as worth whiie and real in their daily lives:
that is, are the phenomena studied common to the experience of every
child? Do the applications permit such pupil activities as operation,
construction, dissection?

(2) Is it possible to organize the subject-matter
in such form that the method of study gives proper training in desir-
able attitudes, habits, skills, and ideals? Can the material be
organized so that it presents practical problems to be solved? So
that it brings out the relationship of science facts and thereby

leade to an understanding of the environment rather than to a mere

lcaswell, H, L, and Cempbell, D. S., Curriculum Development,
American Book Co,, 19356, p. 250,

2Pieper, C. J. and Beauchamp, W. L., - Report on Objectives and
Methods in General Science, - From the Teacher's Guidebook for
Everyday Problems in Science, Revised - 1940, Scott, Foresman & Co,
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memorization of facts?

(3) Is the subject-matter such that the know-
ledge gained has a positive value in the life of the puplil? Does
it relate to personal and community heslth? Does it deal with
home applications of science? With important community problems?

(4) Are the subject-matter and the method em-
ployed of the proper degree of difficulty? Do the problems and study
material test the best reflective thinking powers of the pupils and
yet prove to be thoroughly understaendable? Are they arganized to
allow for individual differences within the classes? Are the
material and method real science rather than toy science busy work;
experiments for own sake, without including philosophical and
theoretical topics which belong only in later courses?

These questions should constantly be in teacher's
mind while formulating a course; and should be the guides in teach-
ing. The interests, needs and abilities of those studying science
are the three watohwords of every science teacher., It should be
remembered, howsver, that interest alone is not a wvalid criterion.
Maturevminds must, to a degree, build a course which will attain
the objectives previously &tated, making use of the interests of
boys and girls to motivate and to approach those major facts,
principles, or gemeralized concepﬁs which form the framework of
a substantiel course in the science of our environment.

In organizing the material for a ninth grade
course of study in general sciemnce, the topic should be the large
unit to which many specific pieces of work are related, A wide

variety of headings appear in plans for units of work or units



71
1

of experience and in reports of units actually taught. Many of
these headings are alike in reality although worded differently.
Most written units present the aims or desired outcomes; sugges-
tions for startings, developing, and closing the unit; and bibli-
ographies for pupils and teachers; in some cases the significance

of the uhit, objects of interest to the pupils, and evaluation of

results are also used as headings,

Basis for Selecting Subject-Matter, There is at the present

time, so far as the writer knows, no conclusive methpd of evaluat-
ing units in general science from either textbooks or courses of
atudy.2 However, criteria are presented which have been pro-
posed by various authorities and curriculum committees,
Morrison's definition suggests two criteria for a "learning unit";
1. The unit is éomprehensivo. 2. The unit is significant.3

One type of study, frequently used £6 evaluate
units in general science, is concerned with analysis of the mat erials
treated in textbooks and courses of study. The basis of selecting
contents cennot be determined with accuracy in the case of such
studies,

Inasmuch as the writer of different texts or

the committees that prepare different courses of study may use entirely

1 :
Enoyclopedia of Educational Research, W,lter S. Monroe, University
of Illinois, Macmillan Co., 1941, pp. 376=377.

2Caswell, H, L., and Campbell, D, S., Curriculum Development,
American Book Co., 1935, pp. 427-439. )

3Mori:ison, D, C., The Practice of Teaching in the Secondary School,
pp. 25-26, 1931,




72

different bases of selecting the materials they include, analysis
of texts and courses of study merely indicate the materials that
are most generally considered worthy of inclusion without regard
to basis of selection.

The writer has made an analysis of twenty-five
general science textbooks, the most modern available, to d etermine
the frequency of units listed, This list of texts include; Dull-

Mann-Johnson, Modern Science in Man's Progress, 1942, Henry Holt

and Co.; Beauchamp-Mayfield-West, Sclience Problems, Scott-Foresman

& Co., 1939; Carroll, Understanding the Universe, 1943, John C.

Winston & Co.; Smith-Trafton, Using Science, 1942, J. P, Lippincott

Co. The results of this analysis is shown in Table 12, While
only a felatively small number of textbooks on ninth grade general
science have been considered here which are based on the unit
system, there are actually a large number which did not deserve fo
be included because the date of their revision was not -modern, The
twenty~-five textbooks selected in Table 12 had relatively much
merit and a wide selection of reference material, The date of
publication ranged from 1936 to 1944, the latest publications

received by the Louisville Division of Curriculum snd Research,



TABLE XII -- FREQUENCY OF UNITS IN TWENTY-FIVE MODERN LEADING

NINTH GRADE GENERAL SCIENCE TEXTBOOKS.

Units Frequency Percent Rank
Light 25 100 1
Magnetism and Ejectricity 25 100 2
Machines 24 96 3
Living Things 23 92 4
Heat and Fire 21 84 5
Air 20 80 6
Sound 20 80 7
Transportation and Communication 20 80 8
Water 20 80 9
Energy and Matter 19 76 10
Human Body 19 76 11
Solar System, Universe 19 76 12
Climate and Weather 18 72 13
Heath and Disease 18 72 14
Earth and Its Substance 15 60 15
Matter 13 52 16
Work 12 48 17
Conservation of Natural Sources ' 11 44 18
Chemical and Physical Changes 4 16 19
Home Improvement 2 16 20

This Table 12 shows the rank of the units in ninth grade genenal
science with the highest frequenscy found used in twenty-five modern
textbooks. This analysis of texts merely indicates the units that

are most generally considered wor thy of inclusion,
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Interests of Children in Subject Matter. Robertson includes

children's interests as one of his three basés for selection of
subject matter in his study of content in general soience.1 He
defines -a basis for selecting content in terms of scientific
principles, subject matter topics, and children's interests., A
collection of scientific principles was made and submitted to =
jury of three science teachers, 7THe resulting list was refined
and submitted to a group of subject matter specialists, A list
of 243 principles resulted, A list of subject matter topics was
prepared in much the same way. Children's interests were checked
by reference to questions asked, These principles, topics and
interests may be employed as a basis for checking the potential
walue of content, Thus, significance to the subject field and
children's interests are used as a basis of selection of subject
matter in this case. The practical curriculum worker will find
it wise to employ children's interests as one of his bases for
selecting potential subject matter.,?
Since the subject mtter of general science
should be selected to a large extent from the envirommént, it
will vary greatly in different communities. The courses of study,
therefore, in order to contribute to the pupils' interests and
needs, will contain selections of subject matter adapted to that
area.,

Science is universal and constant in the life of our

1 :
Robertson, Martin, A Basis for the Selectian of Course Content
in Elementary Science, University ol Michigan.

2 ;
Caswell, H, L. and Campbell, D, S., Curriculum Development,
American Book Co., 1935, p, 274
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citizens, and henoe to be useful to ell pupils, general science
must accept the seience of common things as its legitimate field.
The science of common use and that of the classroom should be the
same, |

The particular units of study should be those that
truly interest the pupils, Interest not only secures productive
attention but is an evidence of attention. To be substantial ed-
ucational, interest must rest upon a sense of value, an evident
worthwhileness in the toplics considered,

To carry out the above statements, the writer pre-
sents Table 13 to show the results of a study which proves that
children do display interests in objectives,carried out in six
classes of ninth grade general science or a total of two hundred
pupils in a junior high school. These divisions include a wide
variety from average to accelerated groups, Each pupil wus instruct-
ed to check his desires from a list of twenty-five units whioch appear-
ed desirable in a general science course of study teken from the text
analysié above. He rated the units listed, according to the degree
that science teaching contributed to his interest by checking its
importence in one of the four colimms marked: "very much;™"some;"
"very little;" "not any." They were encouraged to add any add-
itional units they choose on the sheet. Only two pupils made add-
itional choices, one each, as follows: How the world iuses scientific

knowl edge today; science for human control,



TABLE XIII -- Pipil Interests in Ninth Grade General
Science Topics.

£S A PUPIL IN THE NINTH GRADE, I AM INTERESTED IN THE FOLLOWING
TOPICS IN GENERAL SCIENCE:

TOPIC Number Percent  Renk
The Human Body 198 99 1
Living Things . 190 95 2
Air ' 185 93 3
Light 184 92 4
Food 180 90 5
Chemistry of Common Things 170 85 6
Water, Use to Man 166 83 7
Ouﬁpnvironment - 162 81 8
Earth and Minerals 148 74 9
Magnetism and Electricity 142 71 10
Machines 140 70 11
Matter, Energy and Work 136 68 12
Fire and Heat 120 60 13
Health and Disease 120 60 14
Weather and Climate 112 56 15
Sound 103 52 16
Miocro~organisms, their work 99 50 17
Home life, bettement 90 45 18
Communication 72 36 19
Clothes, Importance & EKnowledge 70 36 20
Transportations 63 32 21
Universe (Solar System) 50 25 22
Community Sanitat ion 48 24 23
Conservation (Natural Resources) 30 15 24

Economy in Use and Buying 24 12 25
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Analysis of Unit Frequency in Course of Study, Another: type

of study frequently used to evaluate units in general science for
the ninth grade is concerned with the analysis of the material
treated in courses of study. = Again, the writer explains the

basis of seleoting content camnot be determined with accuracy in
the case of such studies. They merely indicate the materials that
are most generally considered worthy of inclusiom by trained authors
or committees,

The writer has made an analysis of ten general
sclence courses of study to determine the frequency of units listed.
The results of this analysis is shoﬁn on Table 14, The 1list of
Courses of Study selected for this study include those from:
Indianapolis, 1935; Jersey Clty, 1933; Berkeley, Calif., 1943;
Atlanta, Ga,, 1938; Minneapolis, 1541; and others. These mentioned
were chosen because they represented widely distributed sections
of our nation; they were representative cities comparable in size
with Louisville, Dates weré@ccepted, as these Courses of Study were
all that were available at the Curriculum Division office at the
time the study was made.1 As before mentioned in this thesis,
there appears to be a smaller number of significant research studies
on general curriculum initiated within the three year period 1942«
1944 than in any similiar period for a decade, probably due to

research for war purposes,

EReview of Educational Research, Vol, XV, June 1945, "Curriculum" -
Chap, II, pp. 207 - 210, by H, H., Heyl and Wmn. E. Young.




TABLE XIV -- FREQUENCY OF UNITS LISTED IN 10 COURSES OF

STUDf IN NINTH GRADE GENERAL SCIENCE:

UNITS
Magnetism and Electricity
Fire and Heat
Light Energy
Machines, Use to Man
Air - How Man uses it
Health and Disease
Work and Energy
Communication
Living Things
Water - Uses to Man
Weather end Climate
Clothes
. Sound
Transportation
Conservation
Food
Earth and Minerals
Humen Body (Food, etc.)
Matter (E,ergy and Work)
Universe
Oyr Environment
Home Life, Betterment
Community Sanitation
Miaro-orgenisms, (Their Work)

Chemistry (of Common Things)

Frequency Percént Rank

9
8

90

80

80

80

60

60

60

50

50

50

50

40

40

40

30

30

30

30

30

30

20

10

10

10

10

1
2

10

11

12

13
14
15
16
17
18
19
20
21
22
23
24

25
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The significance of the analysis shown in‘Tables
12, 13 and 14, in the selection of subject matter is the frequency of
units used, and studies made which combined two or more of the bases
for selecting subject matter, This combination includes subject matter
topics, and children's interests. My conclusion is that no single
basis of selecting potential subject matter is adequate in practical
programs of ourriculum development, Rather, attention well may be
given to each basis., Assurance of the value of the proposed material
will be increased as it is seen to be (1) significant to the organ-
ized fiel d of knowledge, (2) significant to contemporary life, (3)
commonly used by adults, and (4) of general interest to children.

Items of low frequency may really have a far
sounder basis for being included in a course than those with a high
frequency.l Even so, the higher frequency indicates the materials
that are most generelly considered worthy of inclusion without regard
to basie of selection,

An example of unit selection from a Course of Study
and in the opinion of Hunter, one of the soundest educationally, is
that of the State of Minnesota.2 This outline recommends carefully
graded and integrated work, establishing the philosophy that, to be
workable, health education and agriculture should be integrated with
general sclence. The pamphlet contains much suggestive material,
especially in the introduction, standards of achievement, suggestions

for equipment, and bibliography. The outline of:the ninth grade

1Caswell, H. L,, and Campbell D, S., Curriculup Development, Page 273

American Book Co.

2Hunter, Geo, W., Science Teaching at Junior and Senior High School
Levels, American Book Co., 1934, pp. 135-136
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Io Environment.......-.......-.-twoweeks

JI. Air and Its Work « o« ¢« ¢ o o o ¢ ¢« ¢« o ¢ o o« o« o five weeks

I11. Water and Its Work 4 o« o o o ¢ o o o« ¢ ee s o o two weeks

IV, Heat and Its Work « o« o o o o ¢ ¢ ¢ o« ¢ o s » » two weeks

V. Light, Its Use and Control . . . « « « ¢« « .+« » three weeks

VI. Study of Industry .. . « ¢« ¢« ¢ s¢e o« ¢« o« » « o four weeks

VII. Use and Control of Energy in Transportation . . two weeks

ViiI. Use of Food By the-Humen Body . , . . . . . . 8ix weeks

IX. Newvous System and Environment , . ., « « + « & three weeks

X. Safeguarding eand Improving the Life of
Individual and Cormunity . « o ¢« v ¢ ¢« ¢ o o & five weeks

Suggestions for Evaluating the Toploes

A, Have your pupils developed proper attitudes or appreciation
toward:

1,
2.

3.

Completing projects and bringing to class original work?
The inventors and the contributions they make?

The gradual improvement made end met by people?

B, Have your pupils improved in:

1,

2,

3.

5.

The ability to use books? to locate material?

The ability to read to obtain accurate information and
evaluate this information?

Use of the table of contents to locate information?
Ability to participate in class discussion end sticking
to the problem?

Abllity to cooperate with the class? Make and carry out
plans for study?

Apility to speak and speilicorrectly? Writé in an in-

terésting mammer? Express ideas through drawing, constructing?



7.

sl

The ability for assuming responsibility?

C. Do your pupils know:

1.
2.
Se
4,

5.

The background of this topic?

The importance of the discoveries in this field?

How to talk scientifically with adults on this topic?

How to correlate this topic knowledge with other activities?

How to evaluate, judge, choose, when the opportunity developes?

D. Interest in Objectives:

1.

2,
3.

4,

Measured in Acttivies of the student

(a) What is written in scientific fashjon among the students?
(b) What is talked in scientific fashion among the students?
Daily care of the Bulletin Board,

Display of interesting projects.

Active use of newspaper and current magazines.,

Guides to Teachers,

1,

3.

5.

The activities listed in the teaching outline are sugges-
tive and they will vary with differing conditions,

No attempt is made to organize material beyond the limits
imposed by the necessity of meeting life experience.

No definite time limit is placed on any indiYidual or graup
activity other than the 1limit for the topic in the outline,
An effort 1s made to maintain the individuality by the
teacher by providing a wide range of opportunity.

Material is organized in a manner that will pemit the use
of any method of instruction,

The central theme throughout this plan is learning to live
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and all ectivities are selected with this purpose in mind,

7. A science teacher's obligation is to teach boys and girls
how to 1ive and how to use science as a means toward this
end.

8. The child's own interests, needs, and purposes are the
points around which his educative experiences should be
grouped,

9. The most reliable information about learners is that obtain-
ed by observing them in their variocus activities,

10, Common interests meke group teaching possible; different
interests make individual teaching necessary.

11. Only when the ways of behavior of the learner are perman-
ently modified does real learning take place,

12, The teacher must be alert for better methods and materials,

Sequence of Topics in the Junior High School. To summarize these

text books and courses of study, it is evident that no definite pro-
cedure has yet been worked out by which curriculum makers can reach
definite condlusions as to the exact sequence of material to be
used in the junior high school, It is obvious that interpretation
of the child's environment is the chief theme and for that reason,
doubtless, courses of study should rightly vary according to the
type of environment and the socisl needs of the commmnity,

The sequence of topies does not conform to that
of some texts, Where the chapter order is of different arrangement,

however, or where the textual content is not grouped in the same
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way, the chapters can be studied very satisfactorily out of their
order, It is expected that no class will be limited to the oppor-
tunities provided by any one text, Other reference material should
be accessible and included in the work expected,

Each topic lends itself well to the development
of worksheets.l A sample worksheet is found in appendix (B) in
abtridged form. From this the teadher csn plan as she needs for
the various topies. If possible, each pupil should have a mimeo-
graphed copy and be encouraged to make full use of it. From year
to year thefteacher can improve on the form of the topic in the

light bf her experience with it. This method has been experienced

by the writer and found to be most satisfactory, a vital process.

General Science Laboratory. In the thriteen topics listed are

a total of eighty experiements and studies, As many as possible
should be worked out in the presence of every pupil, either demon-
strated by the teacher or with the assistance of members of the
class, or else done, whenever possible, by the pupil himself, But
regardless of who does the work, each pupil must write down his
own account of the experimemt, The reports should be so worded, and
with such figures and drawings as are sulted, to indicate that the
pupil understands the nature of the problem and the mtcomes,

Not fewer than sixty of the experiments and
studies should be done or witnessed by every pupil and the report

satisfactorily entered into his notebook, More then sixty, if time

1
See Appendix "B", pp. 128-129
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and conditions permit, will help to make the teaching more effective.
These should represent all the topics and be Justifiably spread
over the entire year's work, Experiments should be such as require
the use of equipment and give the pupil a knowledge of laboratory
procedurse,

General Science is one of the very best courses
for exploratory purposes, In its study many pupils discover interests
and aptitudes not hitherto apparént, The alert teacher will provide
opportunities for the development of these interests, will encourage
the students in these studies, and give them the wise educational

and vocational gulidance that these situations make possible,

Suggestions Regarding the Construction of a Teaching Outline in

This Proposed Course, The writer is selecting the "subjeot-

matter™ method of organizing the topics in a ninth grade coursé of
study. He is orgenizing tentative outlines for teachers which will
include the following phases: basic facts; experiments and problems;
pupil activities and reports; continuous evaluation by the teachers;
and a reference list for pupils., The chief objection to the "sub-
jeoct-mgtter"” organization of topics seems to be that the things-to-
be-learned receive primary attention rather than the learner,
Therefore, the science teacher, even realizing the importance of

pupil imterest toward success, should keep on constant guard

1
Gwynn, J. M., Curriculum Prineciples and Social Trémds, Macmillan
Co., 1943, p. 179




against this difficulty. 85
In the National Survey of Secondary Education,
Francis D, Curtis reports the following methods in use for the teach-
ing of subject-matter.l (1) the project method; (2) the problem
method; (3) differentiated assignments; (4) long-unit assignments;
(5) the contract plan; (6) the laboratory plan; (7) individualized
instruction; (8) some modification of the Morrison plan; (9) the
Dalton plan or some modification; and (10) the Winnetka technicque
or some modification, He stated that all of these methods "are one
and the same thing, differentiated only in name." This statement
is the grounds for the writer's selection of ths type teaching out-
line chosen; the"subject-matter type" with certain modifications,
Other hases for sqlecting the subject-matter type
in the following outline are as follows: (1) my knowledge gained
through twenty years of teaching experiemce in this field of general
science; (2) the fact that the teachers in ninth grade general science:
in the Louisville Public Schools seem to be subject-matter minded,
Because of the latter fact, too sudden a shift in
organization in Louisville might be unwise, but it could be done
gradually. In organizing the materials in the outlirnes in each topic,
the writer had the materials in these four objectives in mind: (1)
signifiéance to an organized field of knowledge; (2) significance to
an understanding of contemporary life; (3) adult use; and (4) child
interest and use. The topic is the unit of most high school courses

as now organized.2

J'The; Unit Assignment", Clearing House, IX (May 1935) 543-46

2Billett, R. 0., Fundamentals of Secondary School Teaching, Houghton
Mifflin Company, 1940, p. o00.
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Topic Selection and Basis for Selecting. The writer has selected

the following thirteen topics as a basis for organization of tentative
outlines for teachers in the ninth grade general science course of
study in the Louisville Junior high schools:

Topic (1) Matter, Energy and Work,

This Topic ranked No. 10 in frequency in the text-
book questiomnaire; No, 19 in frequency in courses of study table;
and No., 12 in the child interest questionnaire, I placed it first
because this Topic includes the foundation of all science., It is

recommended in the Thirty-First Yesrbook, Part I, page 28, quote:

"learming to control energy in other ways has affected our manner

of living."

Topic (2) Air and Its Work - Uses to Man,

This Topiec raﬁked No., 6 in textbook frequency;
No. 5 in courses of study analysis; and No. 3 in child interest
questionnaire, I placed it second because of its necessity to life
and the fact that it is one of the most common forms of matter., 1Its
high frequency should be considered in its worth,

Topic (3) Light Energy, Its Service to Man,

This Topic ranked No., 1 in textbook frequency;
No., 3 in course of fudy analysis; and No, 3 in child interest question-
neire, Again, high ffequency had its influence on determining its
worth., I placed it in this order bedause of its emvironment benefit
to mankind and it is snother common form of energy as in Topic 1.

Topic (4) Fire and Heat as Servants to Man,

This Topic renked No. 5 in textbook frequency;

No. 2 in courses of study analysis and No., 13 in child interest
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questionnaire, I placed it in the above order because it is
another common form of energy and it has played an important
part in the progress of civilization,

Topic (5) Magnetism and Electricity.

This Topic ranked No, 2 in textbook frequency;
No. 1 in ocourse of study analysis, and No, 10 in child interest
questionnaire. Again frequency designated its worth; I placed
it in this order because it is another common form of energy and
plays such a large part in the pupils' lives each day, We are

living in an electric age: Thirty-First Yearbook, Part I, p. 29,

"This is an electric age."

Topic (6) Communication.

This Topic ranked No. 8 in textbook frequency;
No. 8 in courses of study analysis, and No, 19 in child interest
questiornaire, The low frequency in the latter points out a dire
need or understanding on the part of the pupil of the importance
of this Topic. I placed it in this order because its success today
depends upon the understanding of the preceding topic (Magnetism
and Electricity). It was selected as a part of this subject
met ter upon the r ecommendation of the Works!? Sﬁrvey report, "Com-
munication would appear to be sufficiently important to receive

considerable attention." Thirty-First Yearbook, Part I, also recom-

mends it as an important topic in general science subject-matter.

Topic (7) Transportation. -- How the World Rides,

This Topic ranked No. 8 in textbook freguency;
No. 14 in courses of sﬁudy analysis; and No, 21 in the child's

interest, It was selected as a part of this subject on the same
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basis as Topic 6 above. In addition, highways have always play-
ed a large part in world history (Romans, the Azteos in Mexico,
Incas in Peru,)

SECOND SEMESTER

Topic (8) Life on Earth,

This Topic ranked No, 4 in textbook frequency;
No. 9 in coﬁrses of study analysis, and No. 2 in child interest.
The high frequency designates the worth of this topic., The writer
feels it very important that pupils know more about life around them,
a part of their environment,

Topiec (9) The Human Body =-- Parts, Functions and Food.

This Topic ranked No, 11 in the textbook frequency;
No; 18 in courses of study analysis, and No. 1 in child interests.
The 1 atter number denotes the desire and need of pupils for know-
ledge of their bodies, The low frequency of parts 1 and 2 is
largely due to the inclusion of this Topic under other headings,
The writer realizes our bodies are the most intric#te machines in
existence, They consist of millions of parts, each having its
particular work to do. Our bodies require the right food,

Topic (10) Healih and Disease,

This Topic ranked No, 14 in textbook frequency;
No. 6 in courses of study analysis, and No. 14 in child interests.
This is one of the few topics that does not stand up markedly in
the proceding analysis, This case bears reference to an interesting

1
experiment carried out by L. G, Thomson in an assembly of high

1
Thomson, L. G., "Objectives of Secondary Education According to
Opinions 6f Pupils," School Review, Vol. 37, March 1929
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school pupils in South Milwaukee High School. A list of twenty-
one objeoctives was mimeographed and given out to students from
which they were to list a first, second and third choice, Health
was the first choice in only one ocase out of some 344 pupils, I
have no explanation for this result, I selected this Topic, how-
ever, because our health is a matter of concern not only to our-
selves and our home folks but to our community and to the nation,

It is an important topic in "Planmning for American Youth“l and
"Education of all American Youth"2 (see bibliography), books written
by two recent authorities containing modern subject matter.

Topic (11) Betterment of Home Life.

The Topic ranked No. 20 in textbook frequency;
No. 22 in courses of study analysis, and No. 18 in child interests.
This is another topic that does nbt stand up markedly in the pre-
ceding analysis. Even:so, items of low frequency may really have
a far sounder basis for being included in a course than those with
e high frequency. For example, the writer feels the importance of
this topic after studying the suggestions offered in the modern
reports referred to in Topic 10. The 64-page pamphlet Planning

for American Youth, colorfully illustrated, required two years in

preparation by outstanding educators and should be an exception-

al authority.

1
National Association of Secondary-School Principals, Washington,
D, C., Planning for American Youth, 1944, p. 43.

2
Educatiamal Policies Comission, Education for All American Youth,
1944’ N. E. A.’ WaShington, D. CQ’ ppc 1T4-1T90
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Topic (12) Conservation of Natural Resources,

This Topic ranked No, 18 in textbook‘frequenoy;
No. 15 in courses of study analysis, and No. 24 in child interests,
The reasors for seleoting this topic are very similiar to Topic (11)
above, The Works' Survey also stated that other topies, suchas
soil conservation, are worthy of consideration in their scientific
aspects, at least.

Topic (13) Problems of the Consumer,

This Topic was not listed in any of the textbooks,
nor courses of study. It ranked No, 25, or 1ast in child interests.,
This Topic, however, was selected on a similiar wmsis of Topic (11)
above mentioned., The value of this Topic was further strengthened
in my mind from a study of "Using Standards and Labels."1 A chief
purpose of this study is to prepare a serles of teaching-learning
topies for use in secondary schools. The topics are intended to
help young people to become more intelligent, more effective, and
more conscientious consumers in the economic system in which they
live, Consumer education is having a rapid development in secondary
schools.2 This trend is the result of no mere fad. It has its
roots deep in fundamental changes in our economic life and in the

problems of our society,

1
Using Standards and Labels, A Problem of the Modern American Con-
Sumer - (Consumer Ed. Series, Unite No., 6) Washington, D, C.,1945

2

The Place of Science in the Education of the Consumer, The Con-
sumer Education Sgudy, 1201 Sixteenth Street, N, W., Washington,
D. C., 1945. '
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FIRST SEMESTER

Teaching Oytline

Topic 1, MATTER, ENERGY AND WORK

Basic Purpose: To acquire an understanding of how energy moves

the matter in the world eand in so doing accom-
plishes Wwbrk.

Facts and Problems:

1., The world is made up of matter, What is matter?
Characteristics? What are elements? Compounds?
Solution? Mixture? Give examples of each, That
are molecules? Kinds of matter? Three forms of
matter and characteristics of each,

2. BEnergy is that which moves matter. Ablility to do

work., Kinds of energy. Energy can be changed,

3. Work is moving of matter, Handicaps--Weight a

measure of gravity. What is gravity? What is friction?
Advantages and disadvantages, What is inertia? Ad-
ventages and disadvantages,

4. Machines make work easier, A Machine is a device
which given an advantage over work. Examples: lever,
pﬁlley.

Experiments:

1, Compare the weight of a quart of milk with a quart
of water, (to illustrate the experimental method)

2. Distinquish between general and special properties
of matter,

3. Show properties of water,

4, Demonstrate Radimeter--effect of heat energy upon
the vanes,

5. Show the preparation and properties of oxygen.
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6.

8.

9.

0.
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Demonstrate the properties of carbon-- physiocal
and chemical,

Demonstrate the properties of hydrogen--phyeical
and chemioal,

Show the electrolysis of water-~compound and its
elements,

Demonstrate gravity--friotion--inertia,

Demonstrate the lever--its three classes--the law
of machines,

Pupil Activities and Reports:

1.

2.

References:

Look at film "L,mbering in the Pacific Northwest,"
or other similar films from the Board of Education,
Division of Curriculum and Research,

Construct a graph showing inbpercents the weights
of commong elements you know,

Make a labeled sketch of a blast furnace,

Collect materials and use them to demonstrate five
physical and five chemical changes before the class,

Make out a chart listing ten materials--stating
their use and special property.

Bring to class posters, clippings, types of bear-
ings, simple machines,

Report on:

The Building of Pyramids

Galileo and the Leaning Tower of Piss

Archimedes and his Mechanical Devices

Gravity on Other Solar Bodies

Demonstratdons of Inertia in Everyday Life
Contribution of Robert Fulton, Eli Whitney, Cyrus
McCormick, Elias Howe, Henry Ford and others.

Adems, J, K., Harper's Machinery Bogk for Boys.

Caldwell and Curtis, Inbtroduction to Science, Chap.12,13,

Darrow, F., L., The Boys' Own Book of Great Inventions.

Gibson, C. R., Machines and How They Work.

lake, Harley, Welton, Exploring the World of Scienocs,

Chap. 15, 186.
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Magagzines: Popular Mechanics, Popular Science, Science
and Invention.

Meister, Morris, Energy and Power.

Pieper and Beauchemp, Everydsy Problems in Science, Chap.l2.

Regenstein and Teeters, Science at Work,

Pamphlets: In library (sets): Machinery at Implement Stores.
Teaching Outline
Topic 2. AIR AND ITS WORK ~-- USES TO MAN
Basis Purpose: Develop an appreciation of the importance of air in all

living matter, and how air does a large amount of work
in the world,

Facts and Problems:

1, Air is matter and exerts pressure.

2. Air pressure does work, aids man.

3. Air offers resistance to moving bodies,
4, Alr vibrations produce sound,

5., Air is necessary for life,

Experiments and Studies:

I, Prove air is matter -- it occupies space and has
weight (use football bladder and air pump)

2, Make a barometer (mercurial if possible.)

3. Meke & siphon: demonstrate its use.

4, Demonstrate a parachute, Discuss streamlining and
advantages as in submarines, airplanes, automobiles,

trains, ships.

5. Demonstrate production of sound. (Tuning forks =--
bell in vacuo.)

Pupil Activities and Reports:
1, Make a list of compressed air dévices used in industry.
2, Make a weather map, showing markbings and explain,

3., Cut pinwheels from paper, arrange in wind,
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4, Bring to class for demonstration: soda straws,

ink wells, atomizers, chicken waterers, vacumn cup,
basketball shoes, inseet spray guns,
5. Diagram diving bells and caissons, label, and explain,

6., Visit railway station and locate, if possible, the air
pump on the locomotive, and air connections on cars,

7. Make a list of sayings bases on wind direction.

8. Report on Galileo and Torricelli, studies of air pressure,
9, Sketch and label a 1ift pump, Tell how it works,

10, Make a poster of streamlined objects.

References:

Archibald, Douglas, The Story. of the Earth's Atmosphere,
D. Appleton - Century Co. B

Compton's Pictured Encyclopedia, Compressed Air, Vacumm
Respiration,

Darrow, F, L., Thinkers and Doers, p. 213-223,

Gibson, C. R., Chemical Amusements and Experiments.

Houston, E. J., The Wonder Book of the Atmosphere, F, A,
Stokes Company,

Lake, Harley, and Welton, Exploring the World of Science.

Meister, Morris, Water and Air.

Regengtein and Teeters, Science at Work, Rand, McNally & Co.

Watkins and Bedell, Gemneral Science for Today.

Wood and Carpenter, Qur Environment - Book III.

Teaching Outline
Topic 3. LIGHT ENERGY, ITS SERVICE TO MAN

Basic Purpose: Enable the pupil to understand the nature of light,
its use by man, importance to all life,

Facts and Problems:

1, Light is a form of energy by which we see things,
2. What causes shadows?

3. Light waves can be refelected,

4, Light waves can be separated into many colors.



Experiments:

1,

2,

3,

4,

5.
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Light waves can be bent (refracted.)
Use of lens, importance to man,
Knowledge of artificial light,

Understanding of the structure of the camera, and
its importance to man,

Show how light travels in a straight line,

Demonstrate how & prism breaks up sunlight into the
colors of the spectrum. Explain the rainbow,

Demonstrate the angle of reflection equal to the
angle of incidence. Explain "funny mirrors."

Demonstrate the pin hole camera, compare with the
eye, function, parts,

Show how light rays can be bent,

Pupil Activities and Reports:

1,

10.

Construct a periscope and demonstrate its use before
the class: "use cheese box and mirrors.”

Make a pin hole camera and demonstrate it before class,
Draw and label a diagram of the human eye.

Explain how a mirror is constructed.

Repart on "infra-red" ard "ultra-violet rays."”

Report on Isasc Newton and light, Natureof light,

Desoribe lighting systems in modern buildings, auditor-
iums, churches, schools,

Make postefs; different types of lights used; eye
glasses; colors of paints advertised; etc.

Bring empty cameras from home to examine and demon-
strate in class,

Conduct & class project; lighting exhibit; showing
growth and development of man's need of illumination,
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References:

éaldwell, 0. W., and Curtis, F, D,, Science for Today,
pp. 457-490,

Compton's Piotured Encyclopedia:
Vol. L. pp. 125~131, What Scientists Know of Marvels
of Light; Vol. C. Color, p. 807; Vol. L. Lens, pp.
96-98; Vol. S. Rainbow, pp. 241-244; Vol., L, Lamps
and Lighting, pp. 57-59; Vol. C. Camera, pp. 49;
VbIo En Eye, PpP. 344-352

Dull, C. E,,Modern Pnysics.

Eastman Kodak Co., Rochester, N, Y,, How to Make Good
Pictures.

Lake, Harley, Welton, Exploring the World of Science,
ChQPSQ 21-22.

Meister & Morris, Energz»and Power, Chapter 1 to VI,
Charles Scribner's Sons,

The DuPont Magazine, Oct, 1945, Color in the Plant, pp.
10-17, E, I, duPont DeNemours and Co., Inc., Wilmington,Del.

The World Book Encyelopedia -~ Various Topics

The Book of Popular Science.

Teaching Outline,
Topic 4, FIRE AND HEAT AS SERVANTS TO MAN
Basic Purpose: The oggin, control and use of fire, the effect it

has upon the progress of civilization, and the extent
to which we depend upon it for our everyday needs.

Facts and Problems:

1. Report on the early history of fire,

2. Report on the part fire end heat has played in man's
progress,

3. Prove that heat is a form of energy, coming from the sun.
4, Show how heat affects matter,

5. Demonstrate how heat can be transferred from one kind
of matter to snother (heating devices).
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Experiment s

1,

2.

9.
10.

11,
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Learn the characteristics of types of fire extinquish-
ers.,

Become acquainted with common fuels -- importance and
sources,

Acquire some understanding of the importance of heat
measurement by Centigrade, Fahrenheit, and other types
of thermometers.

Learn how our Homes are heated,

Show the necessity of oxygen, heat, and a combustible
substance to start combustion,

‘Demonstrate the fire extinquisher.

Show how heat affects solids, liquids, and gases,
Compare the Fahrenheit and Centigrade thermometers.
Show how charcoal is made from wood,

Show how coal is charged into coke.

Demonstrate conduct of heat (conductometer) (ther-
mostat).

Demonstrate convection currents,
Show how heat affects solids, liquids and gases.
Demonstrate a hot water heating system,

Demonstrate types of insulation and methods.

Pupil Aetivities and Reports:

1,
2.

3.

Collect specimens of fuel used in your community.
Inspect the school heating plant.

Make a chart showing uses of heat in everyday life --
sources == processes,

Have a Boy Scout, or pupil domonstrate fire making.

Burn paper by focusing sun rays with magnifying lens
or reading glass,

Make a 1list of common fire precautions.
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7. Investigate the kind of roof materials listed in
stores,

8. Give a report of some fire (Chicago fire).
9., Visit a fire station; report to your class.

10, Make a dhart on list of "Precautions against Fire in
My Home."

11, Draw and label & fire extinquisher, Explain its use,
12, Sketch a suitable poster for "Fire Prevention Week."

13, Debate: Resolved: that fire makes a longer contribution
to civilization through its use in industries than it
does through its use in homes.

14, Report on:

Evaluation of Heating Device in the Home

Fireless cooker

Vacuum or Thermos Bottles

How to Get Metal from Ores

The Coal Age or the 0il Age

What Causes Explosion

The Story of Prometheus (may obtain from English
Department )

Smelting of Ores.

References:
Caldwell and Curtis, Introduction to Science, p. 149-212,

Compton's Pictured Encyclopedia -~ School libraries,

Darrow, Floyd, Boy's Own Book of Great Inventions,
Greenwood, B., Prometheus (Harper's 1929)

Meister, Morris, Heat and Health - Charle s Scribnerts Sons.

Maud and Miska Petersham, The Story Book of 0il, the John
C. Winston Co,

Parker, B. M. and Holley, C., Heat, Row, Peterson & Co, 1942

Parker, B, M, and Holley, C., Thermometers, Heat and Cold.

Pieper and Besuchamp, Everyday Problems in Scierce.

The World Book Encyclopedia.

The High School Physios Text (or a modern text).
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Teaching outline.

Topic 5. MAGNETISM AND ELECTRICITY

Basic Purpose:

i 8 e 2 el Y

The importance of eleetricity in our daily lives and
the understanding of its generation, nature and use,

Facts and Problems:

9.

10.

11,
1z,

Experiments:

1,

Magnetism as a kind of energy; the way magnefs act,
Electromagnet and its uses,

Eleotricity -- conductor and insulator.
Electricity; how it can be generated.

Three methods of generating electriocity,

What constitutes and electric current (voltaic),
The essential parts of an electric cell,

The construction of & dry cell,

Eleméntary principles of electroplating,

The use of the common elecrrical units (volts, ohm,
ampere, watt, kilowatt hour,)

Transformatim of electrical energy.

The cause of lightning,

Demonstrate magnetic action; also the compass,
Construct and operate electromagnets.
Show how the electric door-bell works,

Construct an electric circuit and demonstrate; conduct~
ors, fuses, switches, source of energy, lights,

Construct an electric heating device,

Test different forms of matter for conductor and in-
sulator,

Generate electricity by rubbing.
Construct and demonstrate a voltaic cell,

Study the structure of a dry cell,
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10, Demonstrate the dynamo and galvanometer.
11, Demonstrate the St, Louis Motor (or a simple motor).

Pupil Activitles and Reports:

1, Construct a compass--using cork and magnetic needle,
2. Make a list of uses of electric cells and batteries.
3. Construct a simple electric motor,

4, List household appliances using electric motors,

5., Visit the hydroelectric plant and make a report,

6. Check your electric meter over a period of weeks.

7. Report on mem who have made important discoveries in
electricity.

8., Make diagrams of a few rooms in your house to show
lamps and electrical outlets,

References:

Baxter, L, H., Electro-Craft in Theory.

Caldwell end Curtis, Introduction to Science,

Comptonts Pictured Encyclopedia,

Crawford, J, E,.,, Practical Electricity, 1942.

General Electric Co., Adventures im Electricity, by General
Comies, Inc,, Schenectady, New York.

Parker, B, M., The Book of Electricity.

Peterson, C, F., Fundamentals of Eleotricity.

Popular Mechanics,

Millikan and Gale, Elements of Physics.

Morgan, Alfred, A Flrst E1ectrica1 Book for Boys, Charles
Schribner's Sons,

Reh, Frank, Magnetism and Electricity.

Skilling, W, T., Tours Through the World of Science,

The World Book Encyclopedia,
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Teaching Outline

Topic 6. GOMMUNICATICN

Basic Purpose;:

Cultivate in the pupils an appreciation of the part
played by communicatiaom in our modern life and to
help them understand how devices for this communioca-

tion operate,

Facts and Problems:

1.

2,

3.
4,
5.
6.

Experiments:

1,

2.

Develop in the pupil an appreciat ion of the fact that
much, if not all, of our modern mode of living depends
upon the existence of dependable and speedy methods

of communication,

Bring before the pupil the conception that communioca-
tion has not been always as it is now, has paseed
through different stages due to efforts of many people.
Understand the workings of our posta}l systéem:
Understand how the telegraph set works,

Understand how the telephone works.

Understand how the radio works.

Demonstrate how sound is produced (use tuning forks),
Demonstzate the telegraph set in class,

Demonstrate the telephone in action im laboratory.
Bhow how the electric bell and buzzer work.

Examine a phonograph if pessible, study it carefully.

Examine a orystal radio set (may construct one).

Pupil Activitles and Reports:

1.
2.

3.

4,

Install an Electiic bell in the home or school woom.
Make a tin-can (and wire) telephone; talk over it.

Demonstrate, or have a Boy Scout explain the wig-wag

sygtem,

Report on a trip to a newspaper office (how news is
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collected, locality served, kinds of news, watch it
printed).

5, Reports: Picture writing of early days; Use of flags
at sea; Evolutim of the book; Alexander G. Bgll;
Morse, the inventor of the telegraph; The Trans-Atlantic
cable; the Pony Express,

6. Report on how Indians used smoke signals,

7. Relate the poem "Ride of Paul Revere."

8. Assign reports on the personnel and writings of the
postal system; use of stamps (varieties).

9, Visit your nearest radio station -~ observe and report.
10. Report on a trip to telephone exchange.
11. Report on a trip to a telegraph statim,
12. Repott on the history of printing -- teletype.
References:

Beard, B, C,, American Boys' Book of Signs, 3ignals and
Symbols, Lippincott.

‘Bragg, Sir William H., The World of Science.

Compton's P{ctured Encyclopedia,

Meister, Morris, Magnetism and Electricity.

Mills, John, The Magic of Communication.

Pictures from the Bell Telephone Lab,, 463 West St., N.Y.
Pamphlets from the local Bell Telephone Compeny.

Smith, vietor C., Grafton, G. H., Teeters, W. R., Using
Science, 1942

Van Buskirk, Smith, and Nourse, The Science of Everyday
Life,

World Book Encyclopedie.,
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Teaching QOutline
Topiec 7. TRANSPORTATION -- HOW THE WORLD RIDES
Basis Purpose: Learn about our modern means of transportation and

understand and appreciate the steps necessary in
its development,

Facts and Problems:

l. Get some idea of primitive tramsportation and the
stages of improvement leading to the present.

2. Learn what resistance transportation must overcome,
3, Study how safe highways are constructed -- good roads.

4, Disocuss the development of the automobile, its
importance,

5., Discuss steam transportatim, its importance,

6. Discuss water transportation (why bodies float) --
methods of water transportation and importance.

7. Study the importance of the submarine, how it operates.
8. Review the methods and importance of air transportation.
9. Discuss speed and safety in trans portation,

Experiments:

1, Illustrate advantage of types of wheels for certain
kinds of roads (large and wide for sandy).

2, Show the effect of different grades,
3. Demonstrate how water buoys bodies up (buoyaney).

4, Demonstrste the Cartesian diver (showing how sub-
marines may rise and sink in the water),

5. Demonstrate what gases are lighter than air,

Pupil Activities and Reports:

l, Investigate and report on the roads near your city
(may do this with streets).

2. Report on traffic regulations in your city,

3. Make an air craft scrapbook,
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11.

1z,

References:
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Report on: Robert Fulton; Henry Ford; Wright Brothers,
Look up directions and meke a toy airplane.

Make a trip to Bowman Field and report your experiences
(or any Municipal Airport).

Bring and demonstrate a model or toy airplane,

Make posters on: streamlined machines -- types of
automobiles or steam engines.

Report on historic flights.
Report on causes of automobile accidents,

Make a poster of clippings from news columns of traffic
accidents,

Plan trips to various parts of the world,

Baxter, T. and Young, B, M., Ships and Navigation.

Bishop, F., The Story of the Submarine, Century Co.

Compton's Pictures Encyclopedia, F, E., Compton Co., Air-
plane, p. 63; Automobile, p. 274; Canals, p, 625;
Locomotive pp. 2042-2663; Railroads, P. 2962; Roads, P.
3023; Ships, p. 3207; Street Railways, p. 3370; Subways,

p. 35560,

Harmey, L., B., The Skycraft Book, Heath,

Harpers Aireraft Book,

Highway Construction, Bul, 38, U,S5,Bureau of Education,

Washington, D. C.

Hemilton, J. R., and Thurston, L. L., Safe Driving.

Hunter, George W., and Whitmen, W. G., Problems in General
Science,

Smith and Grafton, Using Science,

Webster, H, H,, Travel by Air, Land and Sea,

Some Interesting Pictures:

Development of Transportation, Erpi (16 sound).

Automobile, Eastman (16 sound).
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Air Liner, Ball and Howell (16 sound).

New Roads to Roam, Ford Motor Co., (16 sound),

Railroad Safety, Eastman (16 sound).

Ring of Rails, General Electric Co., (16 sound).

Farther,Faster anf Safer, Permzoil (16 sound).

Ocean Liners, Eastman (16 sound).

‘SECOND SEMESTER

Teaching Outline,

Topic 8. LIFE ON EARTH

Basic Purpose: Provide the pupil with a conception of what 1t means
to be alive, and the various forms of 1life on earth;

give him an understanding of the development of life,
knowledge of heredity and importance to mankind,

Facts and Problems:

1, Plants and animals are very much alike in many respects.
2. There are big differences between living things,

3. Certain factors are needed to keep living things alive,
4, All living things have a definite structure,

5, All living things must perform certain functions in
order to continue to live,

6. Heredity and its imporiance,

Experiments;

1. Demonstrate the "Hay infusion™ and protozoa,
2. Show that living things are made up of cells,
3. Study different tissues on microscopic slides,

4, Plant various seeds and record results over a period
of weeks,

5. Devise simple demonstration to show "transpiration" and
"osmosis" (See Hunter and Whitmen work book, p. 301),
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6. Study the parts of a flower.

7. Use Charts demonstrating the meaning of heredity,

Pupil Activities and Reports:

1, Collect frog eggs and observe how they develop.

2, Prepare an aquarium, dbserve daily (also terrarium).

3. Make a labeled collection of seeds,

4, BHave pupils male charts listing under large group
headings the principal plants and animals found in

their community.

6. Report on living things observed during a hike in
one of our parks, .

6. Report on the following: Darwin, Mendel, DeVries,
Burbank, Lgeuwenhoek, Pasteur and others,

7. Have pupils prepare a germinating box, ocbserve,

8. Wpite a paragraph en importance of the statement "the
plants feed the world."

References:

Baker and Mills, Dynamic Biology, Rand McNally Co.

Curtis and Caldwell, Biology for Today.

Compton's Pictured Encyclopedia,

Comstook, Anna B., Handbook of Nature Study.

Dougan, L. M., Stores of Outdoor Science,

Hodge, C. F., Nature Study and Life, Gilmn & Company

Hunter and Whiteman, Problems in General Science,

Hunter, G, W., A Civic Biology, American Book Company,

Kinsey, A. C., New Introduction to Biology.

Moon and Man, Biology for Beginners.

Pieper, Beauchamp, Frank Everyday Problems in Biology.

Watkins and Bedell, General Science for Today.

Wilson, A., Insects and their control, Andrew Wilson, 1931

Wood & Carpenter, Our Environment, How we use and control it.
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Teaching Outline.

Topic 9. THE HUMAN BODY -- PARTS, FUNCTIONS, AND FOOD

Basic Purpose:

Understand better the life functions of the human

body, obtain a knowledge of its parts of the
importance of food.

Facts and Problems:

1.
2,
3.
4.

5.

Experiments:

1.

2

Food as fuel for the human engine, needs.

The nature of some of our common foods.

Food differs in their uses as fuel,.

Selection and preparation of foods,

The human body is adapted to use foods as fuel.

Digested food carried by a circulator system to the
body cells.

Wastes are excreted through the large intestine, lungs,
kidneys, and skin,

The work of controlling the body -- the nervous system.
the frame work of the body. |

The eye, function, parts and care,

The ear, funotions, parts and care.

Qur body is the greatest piece of machinery in the
world, we should treat it right.

Make tests for the different kinds of nutrients.

Conduét an experiment with white rats or guinea pigs
for diet and growth relative to food,

Show action of saliwva on food,
Study a drop of blood under the microscope.
Study circulation in web of a frog's foot, if possible.

Demonstrate how we breath (bell Jar, toy balloons).
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7. Demonstrate exoretim -~- breath on a mirror, in lime
water, and place hand in a glass jar for a few minutes,

8., Demonstrate osmosis,

Pupil Activities snd Reports;

1. Meke out a day's menu for yourself,

2, Make a chart or graph showing percentage composition by
weéight of some common foods.

3, Sketch and label warious organs of the body: (eye, ear,
brain and spinal cord, digestive tract, circulatory
tract, excretory organs, nerve cell),

4, Make a list of "cures" for indigestion or constipation,
advertised over radio and in news and magazines, (May
do this for other "suggested" remedies and reliefs),

References:

Baker and Mills, Dynamic Biology, Rgqnd MoNally & Co.

Bayles and Burnett, Biology for Better Living, Silver,
Burdette.

Comptonts Pictured Encyclopedia,

Corn and Budington, Advanced Physiology and Hygiene,
Silver, Burdette,

Cockefair and Cokefair, Health and Achievement.

Greer, Foods and Home Mseking, Allyn & Bacon.

Hutchinson, Building Strong Bodies, Goughton, Mifflin Co.

Lake, Harley, Welton, Explering the World of Science,
Silver, Burdette.

Newmayer and Broome, The Human Body and Its Care.

VWalters, F, M., Physiology and Hygiene, D. C. Heath & Co.

Wood and Carpenter, Our Environment, Book 3

Visual Aids: *Digestion of Foods, Erpi Sound film (16 mm)

*The Heart and Circulation, Erpi Sound film (16 mm)

*Food and Nutrition, Erpi Sound film (16 mm)

(*) Are available at the Board of Education
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Teaching Qutline
Topic 10, HEALTH AND DISEASE

Basic Purpose: Impress upon pupils the importance of tested
scientific procedure in relation to health,

Facts and Problems:

1, Expiore unscientific practices that have resulted
from superstitious beliefs and reliance upon
medical fakers,

2. Learn about the contributions of leading scientists
to the conservatim of health,

3. Develop a favorable attitude toward scientific pro-
cedure in the maintenance of public health,

4, Show a willingness to rely on the advice of properly
trained health authorities,

5., Develop an individual sense of responsibility for
keeping physically fit,

Experiments:

1, Examine prepared slides of bacteria under microscope.
2. Grow yeast and mold in laboratery.

3. Demonstrate growth of bacteria in petri dishes. May
get culture and medium ffom State Board of Health,

4, Reports on trips to the city dumps and incinerators,

Pupil Activities and Reports:

1. Study the life of each: Leeuwenhoek, Pasteur, Lister,
Jenner, Koch, Major Reed, and Lazear,

2, Fill out a chart listing twenty diseases, cause, means
of distribution, and prevention,

3. Roport on trips to Board of Health, Clinic).

4. Repart on "Means of Protéction against Bacteria."

5. Report on pamphlets from your city Health Department.

6. List ten rules for good health, Check your cooperation,

7. List ten causes for ill health,



References:

Baker and Mills, Dynamic Biology, Unit 3 and 4.

Bayles end Burnett, Biology for Better Living, Silver,
Burdette,

Blount, The Science of Everyday Health,

Cockefair and Cokefair, Health and Achiewement, Ginn
& Conpany.

Compton's Pictured Encyclopedia.

Health Information Pamphlets, N. Y., Metropolitian Life
Insurance Co,

lake, Harley, Walton, Exploring the World of Sgience,
pp. 606-682

Williams, The New Healthful Living, The MacMillan Co.

Wood and Carpenter, Book 1I1I, How We use and Control It.

Topiocs 21 to 23,

Ziegler and Jacquette, Our Community.

Teaching Outline,

Topic 11.

Basic Purpose:

BETTERMENT OF HOME LIFE

of better homes,

Pacts and Problems:

1. Plans for building a house.
2. Things that mke an ideal home,
3. Building materials used in our houses,

4, Better arrangements ~-- efficiency saves steps, time,
and labor.

5., Cleanliness in the home,
€., Safety in the home.

7. Labor saving devices in the home and convenience,

110

Encourage a desire for better home 1life -- an under-
standing of the necessities, advantages, and methods



8.
9.

10,
11,
Experiements:

1.

111

Better knowledge in structure of furniture,
(posture, comfort).

Heating, ventilation, lighting, and plumbing in
modern homes,

Attractive outside appearance of the home.

Financing plans for a home (Louisville companies).

Demonstrate building materials in laboratory.
Collect and examine building plans, from magaizines.
Make some concrete.

Collect and demonstrate types of insulation.
Determine what roofing materials are fireproof.
Compare hardwoods and softwoods.

Learn how a water heater works.

Demonstrate the effects of insulation.

Pupil Activities and Reports:

Collect and state advantages of house plans,
Make a poster of heating devices for the homs,

Draw the floor plans of a house in which you think
you would like to live.

Draw a detailed floor plan for an efficlient kitchen.

Make a 1list of the things you think could be done to
make your present home more livable,

Discuss safety, in your home -- are there any fire
hazards?

List the materials used in your school housey
Landscape, on paper, a home site.
Observe and record the construstion of a building.

List heating systems for homes and state their merits,
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11. List important items to consider in choosing a
home as plumbing, drainage, and transportation.

12, Discuss reports from finance companies, home loan, etc.

References:

Carpenter, F, H,, How the World is Housed, American Book Co.

Churchill and Wickenden, The House Owners Book, Funk &
Wagnalls Co. '

Dull, Mann, Johnson, Modern Science in Man's Progress.

How to Judge a House, U. S. Department of Commserce.

Hunter and Whitman, Problems in General Science.

Magazines: American Home, Better Homes and Gardens, House
and Garden,

Phelan, 0, B., The Care and Repeir of the House.

smith & Trafton, Using Science.

The Home-Owners Handbook, Scientific American Publishing Co.

Van Buskirk, Smith, Nowrse, The Science of Every Day Life,

Teaching Outline,

Topic 12, CONSERVATI(N OF NATURAL RESQURCES

Basic Purpose: Inculcate an appreciatiom of the importence of the con-
servation of our biologic wealth, as wildlife, forests,
etc, Gain knowledge of conserving and improving human
and natural resources,

Facts and Problems:

1, How we may conserve and improve our natural resources,
such as: trees, forest, wildflowers, birds, wild
animals, soil, water, air,

2. How we my conserve and my improve human life.

3. How science can help us keeping from wasting nature's
wealth, (coal, o0il, minerals).

4, Importance of crop rotation and its value to soil.
5, How we can be st enjoy our wild animals,

6. Explanation of the term extinet animal- and causes,
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8.
9.

10.
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How we make the best use of our forests.
Learn what is meant by balance of nature.
How steps in flood control are taken,

Why conditims in nature are continually changing.

Pupil Activities and Reports,-

1,

2.

3.

9.

References;

List animals that have become extinct.

List plants and animals that have been introduced into
our country by man.

Work out with the help of your classmates, a con=-
servation project to use in stopping soil erosion on
your school ground. List the causes,

Make a list of the ways to save coal, oil, mineral,

Meke a booklet about coal, including kinds of coal, uses,
methods of mining, Use pictures from magazines,

Make a map of the United States showing the locations
of the principal coal fields, (oil, minerals, forests).

Meke a 1list of reasons why wild 1ife is disappearing
so rapidly ir most places.

Get & copy of the game laws in your state and study
them carefully -- discuss with class members.

Mske out a chart showing what becomes of the wood in
a treea

Beauchamp, Mayfield, West, Science Problems.

Bruere, M. B., Taming our Forests, U, S. Department of
Agriculture. ’

Butler, 0. M,, American Conservation in Pictures and Story,
Americen Forestry Assn,

Chase, §., Rich Land, Poor Land, McGraw, 1936

Hotchkiss, W, 0., The Story of a Billion Years, Williams,
1932,

Howard, L. O., The Insect Menace, Appleton-Century’
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Pamphlet Series, by Maud and Miska Petersham, The
S¢ory Book of 0il, Story books on Iron and Steel, Coal, etc.

Powers, Neuner, and Bruner, Man's Control of His fnviron-
ment.

Pamphlets'from Government Bﬁreaus; Mining, Forestry.

Sharpe, C., F. 8., What is Soil Erosion? Governmenit Print-
ing Office, 1938,

Teaching Outline
Topic 13. PROBLEMS OF THE CONSUMER

Basic Purpose; All youth need to know to purchase and use goods

' and services intelligently, understanding both
the values received by the consumer and the
~economic consequendes of their acts.

Facts and Problems:

1. How accurate is your buying?
2, How do you make up your mind when buying?

3. How may‘you base your buying on sure, accurate
knowledge, not guesswork?

4., How may you understand value of standardization in
industry and commerce?

5., Eow may you learn to use labels in shopping?

6., How may you find services of testing and rating
agencies?

7. What is the importance of lookihg toward tomorrows
labeling?

Pupil Activities and Reports:

1, Find out the important things to know about your
products, eg. Foods; tenderness; motor oils;
viscosity.

2. Collect "raw materials" to discuss in laboratory;
collect labels, tags, stamps, pamphlets.

3. Write to proper organizations and authorities for
the background information you need. Also use the
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informetion you can find in textbooks, pamphlets,
and other references.

4, Anslyze in detail what the labels tell you -- compare
various kinds of labels -- select your best.

5. Develop a vocabulary of the standard terms used on
labels of your product. Make a working dictionary
for yourself,

6. Find out what lies behind labels; laws, stendards, re-
sponsibilities,

7. Prepare a report to give the class the benefit of your
learning.

8., Write a report on the Pure Food and Drug Act, passed
by Congress in 1906.

9. Write a report on "Adulteration of Foods" listing kinds
of food and mammer of adulterating. Results,

References:
American Dental Agsociation, 222 E, Superior Sﬁ., Chicago.
American Medieal Association, 535 N. Dearborn St., Chicago.
Household Finance Corporatiom, 919 N. Michigan Ave., Chicago,
Household Equipment, Household Refrigerators, Electric

Vacuum Cleaners, Consumer's Research Bulletins; Consumer's
Union Reports,

Information labeling; The National Consumer-Retailer’
Councilt's Booklet, 8 W, 40th, St., New York City, 25¢

The Illuminating Engineering Society.
The National Bureau of Standard, Washington, D. C.
The Place of Science in the Education of the Consumer,

The Consumer Education Study, 1201 Sixteenth Street,
N. W., Washington, DI, C., 1945,

Using Standards and Labels; A Problem of the Modern
American Consumer, Consumer Ed. Series, Unit No, 6,
1201l Sixteenth Street, N. W,, Washington, 6, D. C,




116
SUMMARY OF CONCLUSIONS.

The purpose of this study has been to offer a tentative
course of study in ninth grzde general science for the Louisville
Public Schools and to suggest ways for its: improvement, 1In order
to accomplish this purpose a background was first presented which
consisted of a brief history and development of objectives used in
courses of study, methods used in selection of objectives, and a
proposed list of objectives selected by the writer,

This proposed list was selected by employing analytical
procedures in dealing with objectives, Analysis and evaluation of
objectives listed in textbooks, courses of study, and educatimal
authorities, As a complement to this background, a questionnaire
study was made of the choice of objectives by ninth grude general
science teachers in the Louisville Junior High Schools.

Conclusions Drawn From the Historical Developments of Objective:

From the historical sketch the following conclusions were
gleaned regarding objectives for a tentative ninth grade course of
study in general science. The writer recognizes the aim of science
teaching to be contributory to the aim of educations; viz, life
enrichment. He recognizes the objectives of science teaching to be
the functional understanding of the ma jor generalizations of science
and the development of associated scientific attitudes. Education
is primarily for adult life, not for child life,

Conclusions Drawn from the Questionnaires:

From the questionnaire studies it is obvious that the

use of objectives should be included in a ninth grade science sourse
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of study. It is evident that textbook authors, expert opinion and
course of study organizers include many objectives of high frequency.
It is also obvious that teachers have a knowledge of objectives and
pupils of junior high echool age are thinking in terms of emotionaliz-
ed aims or standards,

The objectives of a course of study are the gulide posts that
indicdte the direction in which the program is pointed. 1In order to
give such direction clearly and forcibly, the writer has selected a
clearly stated set of objectives to be offered in this proposed sourse
of study in ninth grade science,

The Present Course of Study - Status:

From a review of the Works' Survey we find the following
report: the ninth grade course of study in general science has very
largely omitted reference to functional aims; in line with the
philosophy of general science teaching, the subject matter in grade
nine is more specialized; the units are not effectively related to
one another; effectiveness of instruction could certainly be increas-
ed by further attention to the immediate environment; several import-
ant topics are conspicuously absent,

Conversations with the general science teachers indicate
that they felt a need for a thorough revision of the science
curriculum, The program of science instruction in Lguisville needs
a more progressive and dynamic extra-curricular program,

Contents;
Certain definité tendencies were also noted in propos-

ing content materials for the course of study in ninth grade
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general science, Both expert opinion and contemporary practice
point to the trend of including a shift in emphasis from subject
mat ter to the child in the past fifty years. Emphasis is placed
on scientific methods and attitudes of thinking, Also there is

& change in the kind of science to be taught in the junior high
school — an increased tendency to base this science on the ex-
periences and ectivities of children rather than printed page.
Then the present trend in organization of subject matter on the

unit or topic plan.,

Unit Organization:

There is a wide diversity of opinion and a multipliecity
of practices regarding what should rightfully be considered a unit
of instruction, However, the course of study in ninth grade general
science in the Louisville Public Schools conceives of the unit in
its broadest sense of a mere logical division of subject matter,
Real life-functioning units which start with the needs and interests
of the pupil are almost non-existent. Only complete and revolution-
ary reorganization of the curriculum can manifest the best traits

of the tendency toward real unit instruction.

Attitudes and Ideals:

A final trend more readily evident in theory than in
practice advocates the assumption by the school of the responsib-
ility for something more than the teaching of facts and declares
that the school should also attempt to construct in the pupils
emotionalized attitudes and ideals, While almost ell educators would
subscribe to this idea, it was found by the Works' survey that much of

the emphasis in the Louisville Public Schools ninth grade general
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is upon facts and little attention has been given to the forming
of attitudes and ideals which will contribute to the social well
being. The teacher-pupil relation is greatly overworked., Real
initiative on the part of the pupil and wholesome cooperation
among pupils are not provided,

| This summary contains only the more general recommen-
dations and criticisms. The more detailed comments appear in the
various chapters which constitute this study,

Individual Differences:

Writers have long emphasized the necessity for providing
for the individual, However, the writep has not made an effort to
meet this provision because of the magnitude of its scope. He real-
izes it is sufficient in importance and size to become a subject for
a separate study or thesis, and should be treated in that respect.

Suggestions for Further Study:

It was the assumption of this thesis that the criteria
for proposing a tentative ninth grade course of study in general
science in the Louisville Public Schools should be drawn from three
sources; opinions of experts; accounts of practices in schools else-
where, comperable in size with Louisville; and child interest.
Since these are not the only sources from which criteria can be ob-
tained, it would be very much worth while if a similar study could be
made with criteria obtained from such sources as the scientific
needs snd interests of children on the ninth grade junior high school
age. This could well be a study for a teacher committee on the

revision of a ninth grade general science course of study,
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Sample Copy of Teachers' Questiormaire on Objectives

Purposes

Evaluated
list of
objectives:

» N
X 125

INVESTIGATIONS IN THE TEACHING OF
- GENERAL SCIENCE
IN' THE NINTH GRADE

To determine, es far as pessible, which objectives
listed on next page, should receive the major emphasis
in governing the choice of subject matter in a ninth
grade general science course of study.

This list has been determined by a selection evaluated
by analysis from:

1 - Consensus of opinion of persons who are ranked as
leaders in curriculum construction.

Standards set by courses of study in other schools
and cities - comparable in size with Louisville,
€.g. (Atlanta, Indianapolis, etc.).

o]
1]

3 - (Objectives determined by contents of existing
texts - papers written by leaders working in the
field of science teaching -~ and from authoritative
books on curriculum construction.

To teachers of ninth grade general science in the

Louisville High ‘Schools.

Please checkiany of the followiné twenty objectives,

which appear desirable in a General Science Course of Study.

Meke a check ( ) in one of the four columns, as you

would rate the objectives as explained above.

Please add any addltaonal obgeot&ves you choose, at the

bottom of the sheet, or on back of the sheet; alsoc add any comments .

It is not necessary to sign your neme



OBJECTIVES OF SCIENCE TEACHING

BASED ON ANALYSIS OF TWENTY«SIX AUTHORITATIVE SOURCES

Science teaching should contribute to, these skills
or life activities to the degree checked:

l..
2..
3.
4,
B,.
6,.
Te.
8.
9.
10..
11,
12,
13.
14,
16,
16,
17.
18,
19,

20,

Ability to do critical thinking

Very
Much

Some

Very
Little

Not

Any

126

Ability to solve problems, scientificelly

Appreciation of benefits of science

Cooperation

Commend of fundamental processes

FRNIUY: S—

Citizenship activities

Desire for further knowlecdge

Ethical charscter

Health activities

Knowledge to satisfy natural interest

Knowledge of enviromment (understanding)

Leisure occupation

Open-mindedness

Preparation for adult life

Scientific interests

Scientific thinking, habit of

Socinl attitudes

Vocational preparation (self-support)

Viorld mindedness

Torthy home membership

List below any additional objectives

2.

v of

3.

4,

Not necessary to sign your name



APTENDIX B
SAMPI.E COPY OF WORK SHEETS IN PRESENT COURSE OF STUDY: 127

GENERAL SCIENCE-~ GRADE 9
MATTER, ENERGY, WORK
(Time Allotment —- 18 Periods)

GENTRAL CONCEPT, Energy moves the matter in the world and in so
doing accomplishes work,

CONTRIBUTORY CONCEPT I. The world is made up of matter.

Understandings
1, Matter is anything that occupies space.

2. Matter can be weighed.

%+ Bach kind of matter is different from every other kind of
matter,

4, Matter can be divided into two groups, elecments and com-
pounds, Elements are simple, They cannot be broken up
into other kindsg of matter. Compounds can be broken up
into elcments,

5, All matter is made up of molecules.

e Any kind of matter may take three forms: solid, liquid,
and gas. In a solid the molecules are close together and
moving slowly, in a liquid they are farther apart and
moving faster, in a gas thcy are very far apart and moving
very rapidly.

CONTRIBUTORY CONCEPT TI. 3Xnergy is that which moves matter.

Understandings
1. Energy is ability to do work., It pushes or pulls matter,

2+ There are several kinds of encrgy: hoat, light, electricity,
chemical action, motion,

%s One kind of onefgy can be changed into another kind,
CONTRIBUTORY CONCEPT III. Work is the movement of matter.

Understandings
1+ Work is done when matter is moved.

2+ Handicaps to work are weight, friction and inertia.

3 Weight is our measure of gravity.

44 Friction is the resistance to rolling or sliding one
piece of matter over another,

Os Inertia is the tandency of mattor in motion to remain

in motion and of matter at rest to remain at rest.
I3
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GENERAL SCIENCE - Grade 9

SUGGESTIONS FOR _THE TEACHER

SHEET § . WHAT ARE TWO GENERAL PROPERTIES OF MATTER?

Ref: "What Matter is Like'--p, 96.
Wood~Carpenter, Book III, Sec. 27 in 1937 edition.
Lake-Harley-Welton-- Exploring the World of Science --pp. 248-253.

Part 1 Assign for home preparation for this sheet the study of "What

Matter is Like"--ps 96, The term "property" should be thoroughly dis-
cussed so that the pupils get a clear understanding of the scientific

meaning of the words

Part 2 Do Experiment 25, p. 106, and have the pupils write it up on the
work sheet, xplain exactly what is wanted under each heading.

Part 3 Have the pupil write the answers to the following questions on
the back of the work sheet,

1. Why did the water rise in the cylinder?

2. Is water matter? Give a reason for your answer,

3. Could the stone and the water occupy the same gpace at the same time?

Why?
4, Did the stone have weight?
5, What is matter,

Part 4 If time permits discuss with the class the impossibility of put-
ting two pieces of matter in the same place at the same time. Illustrate
with two books in the same place, filling a bottle with water when it is
already full of air, driving a nail through a board or a needle through
cloth, Show that the air must come out to let the water in, that the
nail and needle simply push the fibers apart. Bring out the fact that
two kinds of matter cannot occupy the same space at the same time,

WHAT PRINCIPLE HAS BEEN DEVELOPED IN THIS SHEET?
1, Matter is anything that occupies space or can be weighed,




Record your results.,




) smm i “_  ARE ANY TWO KINDS OF MATTER ALIKE?

Ret. What Matter is Like"-~-pp. 96-97. ‘ '

& Pa.rt i i rmmber of a.rticles should be presented to the class for obser-
vation. By using wood, a rubber band, paper, copper wire, cloth, tin-
- foil, glass, etc., you can show that kinds of matter are d:.fferent.
- Describe each of these articles. The rubber band has a distinguishing
~ characteristic, the elasticity. The wood is hard and will burn. The A
' paper will tear nnd will burn, The wire will bend, but will not burn, etec.

~

. Part 2 To demonstrate matter is different, even though it looks alike,
- you may use water, acid, and ammonium hydroxide. Pour a small quantity

~ of each in a test tube. Test each solution with both red and blue lit-
mus, Pure water will have no effect on litmus., The acid turns litmus
red., The ammonium hydroxide turns litmus blue. '

 WHAT PRINCIPLE HAS EEEN DEVELOPED IN THIS SHEET?
-1, Bach kind of matter is different from every other kind of




; o - ‘:‘.,)’H-‘-I {‘.‘ J\)‘ | '.‘ B 4 e i S T v'w_p'y' ’-‘;‘ 'Ij‘ .
e‘\l-’;fr'.:;‘ Rt e ’. T L ;: A . 5 < [BR ALIK ,_."L‘h
T o Pl G il o

: *i‘r_ ‘i;.;_.f.-__mme.s_tj;on_a : __Answers___ <%
| 1. List ten kinds of mat- [, 6. it
s § S . P~
- | ter in this room, '
1 ' 2, 7.
VS 4 8. g
é’:_" | —'
“ii" 4- 90 ; X
. =
: 5. 10. %
l‘»Ll L'_ e
| 2. Name four kinds of 3. I
|  matter that will not | ‘
o '-:L‘ :': burnu I
- e 4.
- | 3. Name four kinds of mat{ 1. 3 h
B - ter that will burn. -
* | 2. 4. g
| 4. If a1l of these will
A burn, how can you tell 4 o
- B them apart?
| 5. Name two kinds of mat~
| ter that are elastic. i
| 6. List six words that  |[l. 4. Ay
Ko | describe some property e
of matter. 2, 5. bt
k. 8
‘!:‘l.
‘-‘, . . 3. 6-
| 7. Name three liquids
,,’j,. ¢ that look like water. e
A ; e
- | 8, How did you know these ; i
s : were not water?
:":’ \L ‘IT‘ ;
_"3' A = It;.,
u J | WHAT PRINCIPIE HAS BEEN DEVELOPED IN THIS SHEET? 3
(i | A
A ‘ .y“‘:‘-.
i-’.ﬁ g " / N '-‘rr ¥ "'"Y
[’ i :‘_trr 15 '3 . ‘ g A -
- _."gv_“""u-:.:'- il § 28 ‘;’ :t. 1 t' ’6 i-‘-" ”W": .




132 : GENERAL SCIENCE - Grade 9

SUGGESTIONS FOR THE TEACHER

SHEET 3 TWO CLASSES OF MATTER

Ref: "Elements, Compounds, Mixtures"--pp. 98, 99, 100.

Part 1 The above reference should be assigned for home work at the
previous period. Then discuss the topic thoroughly. Show samples
of elements and compounds. Heat some wood in a test tube., Show the
carbon and water. Heat some elements in test tubes, such as carbon,
iron, copper. 3Burn a piece of magnesium and examine the white mag-
nesium oxide obtained. 3Bring out the fact that a compound does not
look like its constituent elements, Do the electrolysis of water
to show how the comound,water, can be decomposed into oxygen and
hydrogen. Below is a simple apparatus for the experiment. See
that the pupils understand that there are these two classes of mat-
ter; but that mixtures can be made. 0all attention to the exact
proportions in a compound. e

A glass rod with
platinum wire sealed in

Water with a little
sulfuric acid

WHAT PRINCIPLE HAS BEEN DEVELOPED IN THIS SHERT?

1. There are two classes of matter, elements, which cannot be broken
up into other kzinds of matter, and compounds, which can be broken
up into elements,




o
. -‘il.. What is an element? 3 ’
Iv'v“z.t}Ihat is a compound? 3
) i
_“3. Name six compounds you
 use in daily life, 1. ‘ A%
! 3 | i 3 By

2 B, 84 3

| 4. Name sixz elements you
|  have seen, 1.

4,

L : 2,

5.

3

6o

| 5. Give two ways by which you could
/ tell a mixture from a compound.

1.

2.

6, Make a labeled diagram at the

~ right of the electrolysis of
water,

-~

-

~[oi¥ e

7. How does this show that water is
- a compound?

. WHAT PRINCIPLE HAS BEEN DEVELOPED IN THIS SHEET?

7

Bt f




134
GEUERAL SCIENCE - Grade 9

SUGGESTIONS FOR THE TEACHER

SHEET ﬂ: OF WHAT IS MATTER MADE UP?

Ref: MWhat Matter Is Built Of"--pp. 104, 105, 106.
Morton Mott—Smith~-This Mechanical World--pp. 26-29.

Part 1 It is sugzested that the teacher explain the molecular theory
bringing out the following points:
(1) All matter is made up of small particles called molecules.
All the molecules of one kind of matter are alike.
(2) In a solid these molecules are very close together, in a liquid
they are farther apart, and in a gas they are still farther apart.
(3) The molecules are moving, slowly in solids, faster in liquids,
and still faster in gases.
This might be shown diagramatically as follows: @

@) O O

Solid O e AR ! o

00 Liquid
OOOOOOO O C

O O )
Explain that when matter changes é;%m solid to liquid to gas, the mole-
cules move faster and push farther apart, and when it changes from gas
to liquid to solid, the molecules move more slowly and come closer
together,

Part 2 Let the pupils study section "What Matter Is Built Of", pp. 104~
105. Do Experiment 36, p. 111l. Discuss both with the class.

Part 3 Demonstrate the three forms of water., Heat one small crystal
of iodine in a test tube to show how much space is used by a gas, be-
cause the molecules push so far apart., Put some melted paraffin in

a test tubes Then freeze it with dry ice to show contraction on solid=-
ifying, or freeze some mercury the same way.

WHAT PRINCIPLES HAVE BEEN DEVELOPED IN THIS SHEET?

1, Matter is made up of molecules,

2. In a solid the molecules are close together and moving slowly. In
a llguld they are farther apart and moving a little faster. In a
&as they are very far apart and moving very rapidly.

:'l-.



Questions

OF WHAT IS VATTER MADE UP?

Answers

‘1.

N

What is a mdlecule?

Is one molecule of sulfur like
-another molecule of sulfur?

Is a molecule of sulfur like a
molecule of water?

Can we have anything smaller than

) moleculb of water that looks
like tazr?

What are the molecules in ice
doing?

What are the molecules in water
doing?

What are the molecules in steam
doing?

What would happen if we tried to
change water to steam by heating
it in a test tube with a stopper
in it@

Explain why this happens.

_Usmg a dot to ropresent a molecule, make drawings in the space ‘below. to"
represent a solid, a liquid, a gas. £




GENERAL SCIENCE - Grade 9
136 '

SUGGESTIONS FOR THE TEACHER

SHEET 5 : WHAT IS ENERGY?

Ref: pp. 137-140.
Meister--Energy and Power--pp. 2-8.

Part 1 Assign for home study at the previous period pp. 137-140,

Discuss locomotion and other simple manifestations of energy.
in man and animals., Discuss energy manifestations in plants such asg
raising water, splitting rocks.

Discuss energy display in wind, waves, volcanoes, light from
heavenly bodies and motion of stars. Bring out the fact that in all the
above cases matter has been pushed or pulled, ZXnergy is the ability to
do work. It pushes or pulls matter. If there were no energy there could
be no movement, not cven molecuvlor movcment,

Part 2 Recall from the Grade 7 and 8 course how energy is released

on oxidation, Air and Fire Units, how living things get energy from
oxidation of foods. Then discuss the difference between the movement

of living and non-living things. Living things can move themselves with
the energy produced in their bodies. Non-living things must have energy
applied to them, in order to move them, '

Man is the only living creature that can make use of energy not
released in his own body., He burns fuel, harnesses the wind, water and
even the sun to supply energy for moving heavy matter. ZExamples: gaso~
line engines, steam engines, electric motors, etc., for doing the world's
work of building, hauling, etc.

WHAT PRINCIPLE HAS BEEN DEVELOPED IN THIS SHERT?
1, Energy is ability to do work. It pushes or pulls matter,




WHAT IS ENERGY?

Questions

’

Tell one way a cave man uses energys.

Tell one wa.y an animal uses energy.

Tell one way 2 plant uses energy.

Name throe ways non-living forcés
- of nature display energy.

Give one example of an energy dis-
'play beyond our earth,

vIn the above examples how did you
know energy was produced?

What would the earth be like if
there were no energy?

What /is the difference between the
movement of living things and non-
living thim;s'i

What is the difference. between
the way man uses energy and the
way other living things use
energy?




'GENERAL SCIENCE - Gradc 9

138 SUGGESTIONS FOR THE TEACHER

SHERT 6 Sl KINDS OF ENERGY

Ref: "Wfherc We Get Energy'--pp. 140-141,
Wood and Carpcnter--Book 3--Section 36 in 1937 edition.

Part 1 After the class has studied the references recall to them the
Grade 8 shect on the sun as the source of all the energy on the earth.
Discuss its relation to the making of starch in plants and to the use
of this starch as food by animals, or its use as fuel when burned.

Part 2 Discuss diffcrent kinds of energy such as electrical, chemical,
heat, light and the cnergy of motion., Show that each moves matter,
Examples: a moving hammer driveg the nail in, electricity runs a street
car, burning coal changes water to steam and in so doing lifts the steam
shovel, a stick of dynamite is capable of moving a largec mass of matter,

gasoline can move an automobile, light will turn the radiometer. (Show
) el

Part 3 Discuss the "Law of Conscrvation of Matter", bringing out the
fact that encrgy is neither created nor destroycd. It simply changes
from one kind to another, Discuss examples of changes of cnergy from
one kind to another. Follow the energy changes involved in passing
from sunlight to an electric bulb,

WHAT PRINCIPLES HAVE EEEN DEVELOPED IN THIS SHEET?

1. The sun is the source of all enecrgy.

2, Heat, light, electricity, chemical cenergy and energy of motion
~ are different kinds of energy.

3., Energy can be changed from one kind to another,

4, Energy camnot be created or destroyed.




KINDS OF ENERGY

Questions Answers

What is the source of all energy?

Explain in three sentences how the
energy yovu. use in running is
obtained from this source.

Name four kinds of energy.

Explain why each is a kind of
energy.

Can energy ever de created?

Can energy ever be lost?

What happens to it when it seems
to be lost?

What is the name of this law about
energy? T

. State the law.

Take the four kiuds of energy
named in question 3 and show how
each can chenge into another kind
of energy.

:!_&'T PRINCIPLES HAVE BEEN DEVELOPED IN THIS SHEET?

¥ 4
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