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Scope of Study: During the last few years there has been an increasing
awareness of the inadequacies of present-day teaching of physics
in the American secondary school, The traditional physics course
has been subjected to much criticism and comcern has been expressed
in many quarters over its deficienciese The purpose of this report
is to consider some of the criticisms which have been leveled at the
teaching of physics at the high school level and some of the suge
gested means for its improvement, This has been done by surveying
sore of the literature which has been written in the last few years
by prominent educators and scientists regarding this subject,
The report covers briefly the history of physics teaching in the
United States, a review of some statistics on the enrollment in
high school physics and a discussion of the aims and objectives of
physics teaching, The present status of physics teaching is evalu-
ated with consideration of the physics teacher, the course content
and methods of teaching. The work of the Physical Science Study
Committee is reviewed and consideration is given to the use of the
general physical science course,

Findings and Conclusions: The diversity of opinion encountered in read-
ing current material seems to indicate that the problems are complex
and that there is no simple soiution to the problems facing high
school physics courses, This report does not attempt to suggest
any such solutions but concerns itself with apparent trends and some
of the more commonly expressed ideas, Most critics seem to agree
that there is need for a change in many aspects of the physics
curriculum but specific suggestions on what these changes shouid be
vary greatly. Surveys indicate that there has been a steady decrease
in the percentage of high school students taking a course in physicse
Most critics agree that the conventional physics course tries to
cover too much material and chooses that material unwisely. The
key to the problems prcbably lie with the physics teacher himself,
There is a great need for improvement in the status and quali-
fications of the seccndary school physics teacher, The Physical
Science Study Committee has proposed an interesting and entirely
new type of physics course which they hope will answer many of the
needs of high school phvsicse
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CHAPTER

INTRCGDUCTICON

buring the last few yvears there has been an increasing awareness
of the inadequacies of present-day teaching of the physical sciences
in secondary schools, The dissatisfaction is general, and efforts to
improve the situation have generated various views concerning the fundae-
mental purposes of science teaching, the material %o be taught, and the
teaching methods.

Renewed interest in the science of the secondarvy school program
is evident today. Many citizens recognize that science and the appli-
cations of science have a profound relaticnship to their living. Pro-
fessiomal societies concerned with our supply of scientists and engi-
neers are interesting themselves to a considerable extent in attempting
to shape the secondary school curriculum to meet the needs of students
interested in science and technology, Organizations in professional
education are concerning themselves on a broad basis with the nature
of the curriculum and with the improvement of curricular offerings,

rganizations of science teachers are showing concern for the problems

of the field, The launching of the Russian satellite has done a great
deal to arouse the American public to the realization that there is a
need feor improvemen: in many phases of our educational systems

The purpose of this report is to consider some of the criticisms
which have been leveled at the teaching of physics in the secondary

school and some of the suggestions which have been made for its improve-

1.



This has been done by surveying some of the literature which

mentes
has been written in the last few years by prominent educators and
Criticism has not been limited to

scientists regarding this subject.
Politicians, businessmen and many plain

educators and scientists
citizens have become concerned with the challenge to the scientific
Today 's newspapers

nt state of

and technological supremacy of the United States.

and magazines contain many articles commenting on the presen
A majority of the writers agree that there

system of education,

our
is need for improvement but specific suggestions on how to achieve

these improvements vary greatly.
The diversity of opinion encountered in reading current material

complex and that there is no

makes it obvious that the problems are
attempt to suggest any such

e solution, This report will not
tion, but will concern itself with apparent trends and scme of the

he history of physics teaching in
e

more cosmoniy expressed ideas,
The report will first survey t
the United States, with the hope that a review of the past will giv

ituatione

“

subjected to

a better insight into cuxr present s

Since the objectives of physics teaching have been
to survey

a great deal of scrutiny, the report will try
Special attention will be given to

objectives of phvsics teaching.
determining if these objectives have been achieved in the traditional
to our modern concept

physics course and whether these objectives apply
nresent status of

of educaticn,
The report will then attempt to evaluate the
This will Dbe done by considering

ted States,
secondary school

physics teaching in the Uni
scme of the more common crificisms of our present
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physics course, This will include a review of course content, methods
of teaching and the status of the physics teacher,

The remaining pertion of the report will consider some of the
suggested ways of improving physics instruction, Special attention
will be given to a look at the general physical science course and
to the work of the Physical Science Study Committee.

The report is designed to present a study of the pilace of physics
in the secondary school curriculum., Traditionel physics has been sub-
jected to much criticism by advocates of "modern" education and by many
college and university physics instructors who have found that many
of their students are poorly prepared for college work in physics., The
extent of this criticism demands that the high school physics teacher
take a good look at his methods of teaching and the content of his
course, It is hoped that this report will help to understand the im=-

portance of teachin

o
(g

phiysics and suggest methods by which physics

S0

instruction may be improved,



CHAPTER II
THE HISTORY OF HIGH SCHOCL PHYSICS

In order to fully understand the problem it is necessary to review
the development and evolution of physics in the American secondary
school, Science as a secondary school subject was apparently first
aught in the public academies, The first of these academies was
begun by Fenjamin Franklin in Philadelphia in 1751, its announced
purpose being to provide practical education., His academy included
in its curriculum a ccurse in natural philosophy whose content evolved,
in part, into present day physics; another part of the course included
content from earth science and astronomy, ZIZven though academies were
established with utilitarian values in mind, over a period of a few
decades they evolved into college preparatory institutionse

The first high school was established in Doston in 1825, The
curriculum of this school inciuded natural philosophy, chemistry and
natural history, Science in the high school at that time included littie
or no laboratory work and few demonstrations, There was emphasis on
the learning of factse The primary objective was the acquiring of

information that seemed to have practical value, although it was believed
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that nature study also served to reveal the glor
thére was no particular emphasis on college entrance requirements, the
high school having been planned to meet the functional needs of young
people,

The acceptabiliity of high school science courses for college
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entrance was announced by Harvard Coliege in 18723 other colleges soon
followed suit, Following this statement of the acceptability of high
school science courses the colleges and universities soon provided
1ists of acceptable and required experiments, These institutions also
provided courses of study and syllabuses to be followed as prerequisite
to college entrancec. Soon many colleges were recuiring courses in
science for entrance, Added to such factors as the courses of study
and the lists of recuired experiments was the influence of the science
teacher who brought to his work in the high schocl a fresh recollection
of his experiences in colilege, Perhaps unconsciously the high school
physics course beczme an imitation of the college courze with reduced
content, This natural tendency was encouraged by the entrance re-
quirements of the colleges and universities, with the result that
before many decades had passed the domination by the college was quite
stronge

Since 1900 the formal domination of high school science by the
colleges has diminished, The high school has Dbecome the general or
common school, being a required experience for a large majority of the
nations children. As a general school, the secondary school's major
function is to serve the needs of young people in all aspects o
iiving. This point has become one of the major areas of contention
in the criticism of the present high school physics situations. Many
cf the critice have contended that secondary school physics has

retained too much of its coliege preparatory characteristics and in

e

its traditional form does not provide for the needs of a majority of
the present high school popuiation, This question will be further

explored in one of the following chapters of this reports
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In 1900 the physics syllabus consisted essentiaily of Newtonian

physics and was divided into the traditional areas of mechanics, light,

sound, heat and electricity and magnetism,.

Since that time the syllabus
has remained essentially the same with the addition of what is generally

calied "modern physics' which covers some of the mnewer discoveries in
the field,

In addition to this more and more modern technology has
been added,

In recent years many schools have introduced subjects related to

physics under such titles as senior science, applied science, physical

science, appiied physics, photography, electricity, household physics
and aeronautics,

These have been an attempt to teach many of the

5N

principles of physics in a form related to the everyday experiences
of boys and girls,

s}

=

The development of this group of subjects is one

the best indications that physics in its traditional form does not

meet the educational needs of many students,



CHAPTER III
ENROLLMENT IN HIGH SCHUCEL PHYSICS

Surveys on the enrollment in secondary school physics have shown
that although the number of students who take high school physics has
increased in the last few decades the increase has not been in pro=-
portion to the increase in over~all high school enrollment, The surveys
do not agree in the extent of decrease but they show that there has been
a gradual but definite drop in the percentage of secondary school
students taking physics since 1900,

Much publicity has been given in recent years to the fact that
enroliments in high school physics have not been increasing along with
total high school enrclliments, In fact, in the October, 1957 issue

of School Science and Mathematics, Summerer1 has reported that physics

enroliments have been decreasing for the last six decades, This report
stated for instance, that in 1895 23% of all high school students were
enrolled in physics and that 95% of the students that graduated that
year had taken a course in phvsics, This becomes rather startling when
it is pointed out that in 1952 only 4.3% of all high school students
were enrolled in physics and about 21% of that vears graduating class

had studied physics., This low percentage of students enrolied in physics,

1Kenneth H, Surmmerer, "Some Suggestions for Unifying High School
Physics Around the Concept of ZEnergy,'" School Science and Mathematics,
October, 1957, pe 536
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when viewed along with the well publicized national problem of the
shortage of scientists, makes it necessary to scrutinize the curriculum
of high school physicsa

Dees? also comments, "Although the studies available relative to
high school physics enrollments ovér the past several decades are
somewhat less than adequate, there seems to be rather convincing evidence
that there has been a significant drop in the percentage of high school
students taking physics in this country since 1900," Mallinson3 in
1955 reposted that less than one-half of the secondarv schools in the
United States offered physics,

The Board of Directors of the National Science Teachers Association?
in a study published in 1957 took a more optimistic view of physics

enrollnents, Using data compiled by the United States Bureau of the

Census and from publications of the United States COfifice of Zducation
they presented the comparisons reproduced below in part,
HERE ARE SOME COMPARISCONS 1900 1954

(a) Total vouth aged 14-17 in U.S. population 6,131,000 9,011,000

(b) Total enroliment grades 9-12 500,000 6,500,000
{(c) Actual enroliment imn high school physics 98, 846 302,800
(d) Per cent (c) is of (a) 1.6% 3e4%
(e} Per cent (c) is of (b) 19.0% 446%

The writers of this article pointed out that there has been a

“Bowden C, Dees, '"Some Current Problems and Heeds in Science Bdu-
cation,’ American Journal of Thysics, December, 1956, pbh, 616=623,
3George Ge Mallinson, Ti'The Role of Physics in the Emerging High
School Curriculum,'" School Science and Mathematics, March, 1955,
DPp. 211-216,
_ ‘Board of Directors of the National Science Teachers Association,
"On the Target," The Science Teacher, April, 1957,
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200 per cent increase in the actual enrollment in high school physics,
although the percentage of those taking physics when compared to the
total enrollment has decreased from 19 per cent to only 4.6 per cent,
This report also stated that although about 23 per cent of the hich
schools in 1954-55 offered neither chemistry or physics; these schools
enrclled only about 5.8 per cent of all high school students. It thus
appears that nearly 95 per cent of all students reaching the twelfth
grade have the opportunity to take chemistrv and physics,

It is apparent from these studies that the popularity of physics
as a high school subject has been decreasing, Many theories have been
advanced in an attempt to explain this decrease in enrollment, Most
of them are related to the basic objectives of teaching phvsics and the
fundamental nature of our educational system and educational philosophy.
One of the more obvious reasons can be found in the increased nunber
of elective subjects the high school student of today is allowed to take,

5 . . . .

Dees Dbelieves that this situation has caused some students, who under
different circumstances might have become preductive scientists, to take
vocationally-oricnted courses directed toward training salesman, printers
and mechanics, rHe argues that it is often, if not always, unwise to
2llow ninth grade youngsters tc determine irrevocably their future
careers through electing with little or no guidance special terminal
courses upon entry into high school,

Others have piaced the blame squarely upon the course itself,
They contend that the courge, as it is usually taught, does not meet

the needs of many students and is avoided as having little meaning or

SDees, p. 617,
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value to them, Hurd, in a strong denunciation of the traditional
physics course has sa,id;6

One of the most incongruous situations in secondary school science
is to be found in the teaching of high school physics. As a
science physics has played an important and dynamic role in the
development of our scientific age yet it is the most likely
subject to be eliminated from the high school curriculum within
the next decade as a separate science. A review of the data scems
to indicate that physics with its traditional objectives, organi=
zation and content has lost its place as a hizh school subject,

It does mot fit into either the high school or coliege pattern for
modern education, Over fifty years of continuous emphasis on

the need to make high school physics more functiomnal in terms of
the evervday life of the learner has been largelv ignored by those
responsible for elementary physics courses,

It appears that many students who could benefit from taking the
physics course in its present fo;m are not doing so, The need for
improved guidance in the secondary school is evident, It seems that
_the public and educators themselves have not been "sold” on the im-
portance of physics and that this attitude is reflected in the decrease

in enroliment,

6Paul DeH. Hurd, "The Case Against High School Physics,"™ School
Science and Mathematics, June, 1953, pp. 439=449,




CHAPTER IV
THE AIMS AND CBJECTIVES CF PHYSICS TEACHING

Who should take high school physics? This is a question which
must be considered in determinins the aims and objectives of the high
school physics course, In the previous chapter it was establiished
that a relatively small percentage of the high school students take
a course in high school physics, This group is made up essentially of
the brighter students, most of them preparing for college entrance,
Physics is avoided by most of the secondary school population as being
too hard or because it does not apply to their daily living,

Recently many scientists and educators have asserted that a know-
ledge of many of the principles and subject matter of physics has
become necessary to any intelligent citizen, The areas of science in
which greatest progress have been made in the last few years (rockets,
jets, television, electronics, atomic fission, thermonuclear fission)
and which demand of the layman more and more attention, require a

. . . 7 . .
knowledze of physics. Mallinson' has stated, "The physicist and teacher

of physics must realize that the study of physics is of value for many

persons other than the genius, the college bound and the future physicist

&

Q

o - - -
and physics teacher.,” Friedman expressed a similar idea when he

wrote, "The history of discovery and invention in physical science is

"Maliinson, p. 212.

°Francis L, Friedman, "A& Blueprint,”" The Science Teacher,
November, 1957, Dpp. 320-332.

11,
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interwoven with all human history, and our picture of the physical

world is one of the triumphs of thought. Both the present picture

and the stery of how we are extending it are an essential part

of our culture, We need some understanding of both the state and

the process of physical science to live effectively in our world.

The future lawyers, doctors, politiciams, and "candlestick makers"

should have an opportunity to learn how science evoives,

Several studies of the objectives of science teaching have been
made, These reveal a wide variety of zoals, some stated very spe-
cifically, others quite generaily, However justifiable they may be,
from the standpoint of the classroom teacher such lists suffer from
their lack of conciseness. In spite of the possible variety and com=
plexity of the statements of objectives which science teaching can
serve, it should be possible to formulate a relatively simple series
that can be used by the teacher, The acceptance by the science teacher
of some series of objectives is necessary if his teaching is to have
direction, It is relatively easy for the teacher to accept as his
goal the surveying of encugh information by the students to eunable
them to answer from memory a minimum percentage of the questions on
an examination, But many teachers will not accept such a limited goal.

. 10 s . . . . . .
Richardson = has iisted six objectives for science teaching in

general but which apply very well when considering physics alone, He

[¢te]

has hypothesized that the science teacher should teach in such ways
that the student will:
1., Develop the ability to think critically, to use the method

ad

of science effectively,
2. Acquire the principies, concepts, facts, and appreciations

through which thev can better understand and appreciate the nature of

10 . ot . . , .
John S, Richardson, Science Teaching in Secondary Schools,

(Englewood Cliffs, N. J., 1957), ppe -9




the earth, its inhabitants, and the universe,

3¢ Use wisely and effectively the natural resourses of our earth
as well as the products of science and technologye

4. Undefstand the social function of science and think and act in
relation to the implications of science and technology for society,

5. Deveiop understanding that wili contribute positively to their
physical and mental health and their recreational interest,

6. Acquire information, understandings, and appreciations that
will contribute to their educatiomal and vocational guidance,

In defining the functions of science in the adjustment of the indi-
vidual, Heiss, Obourn and Hoffmanl1 have set forth what to them would
seem to be the major goals of science teaching. They are to develops

1. A fund of interpretive understandings,

2e A fund of appreciations,

3. A group of attitudes or mind-setse

4., A method of attack on problems,

These 1ists of objectives show that science instruction must do
more than teach factual material., It must be concerned with the values
of science materials as they may help the individual to interpret and
adjust himself to the problems of modern 1iving which have techno-

logical implications,

Many critics of high school physics have emphasized that a high

-
school course in any science cannot be vocational preparation, Deest?

11E1wood D, Heiss, Ellsworth S. Obourn and C. Wesiey Hofifman,
Modern Methods and Materials for Teaching Science, (New York, 1940)

pp. 9518,
2pees, pe 617.
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considers onec of the major problems in science education today to be

over emphasis on the contribution which a specific science course can

-

make to vocational preparation of students taking the course, Es-
peciaily in high school, science courses should aim to be something
more than pre-~professional courses for future scientists,

Teaching high school physics with the sole aim of preparing

of comment, Many college physics instructors seem to feel that even

a good physics course in high school has !ittle, if any, effect on

the work done in college, Some have even gone so far as to suggest

that it does more harm than good. Dees in commenting on the decreasing
. . . - ... 13

enrollment in high school physics has said;

A few vears ago when I was teaching physics to freshman engineers
this (eliminating high school physics} would probably have struck
me as being good news, for I often felt that the problem of knock-
ing out of some students minds misconceptions acquired in high
school physics courses was more difficuit than teaching them from
a fresh start when they got to college, 1 suspect that quite a
few coliege physics teachers still feel much the same way.
However, more comnsidered judgment suggests that to remove physics
from the high school curriculum would be an extremely unwise

step lest many youngsters who do not go to college be denied the
opportunity of learning anv physics - at least while they aze

in school. Furthermore, if avaiiable studies are trustworthy,

the motivation for a large fraction of students who eventually
become physicists receives its major impetus from high school
courses in physics., Although one way of eliminating inept teaching
of physics in high school is to eliminate all teaching of high
school physics, in my view this is a case of the cure being

worse than the disease.

In surveying the aims and objectives of the physics course it can
be seen that the teacher is faced with two distinct groups of students,
the coliege~-bound and the students who will terminate their formal

education when they graduate from high school, In considering the goals

131pid, p. 620-621.



of the physics course the teacher must consider the needs of both
groups. The question then arises, "Can a single course possibly meet
the needs of both of these distinct groups?” Some educators and

14 ‘
scientists believe that this can be done. Dees  has suggested that
one of the ways we should consider modifying our thinking about science
education is in the direction of humanizing science, of making it
accessible to all future citizens and net soiely or chiefiv to those
planning careers in science, The likeiihood of freely accomplishing
one of our major educational tasks in science - encouraging more able
students to consider science as a career = would at the same time Dbe

tremendously increased,

“Ibid, p. 622.



CHAPTER V

THY COURSE CUONTENT

With the possible exception of the physics teacher himself, the

63}

rhase of physics instruction which has been subjected to the most di
cussion and criticism has been the course content. It has been vari-
ously described®as being, "Outmoded", "Too cumbersome and voluninous
for effective teaching”, and as consisting of "Eighteenth century physics

with twentieth century technology'.

Hurd has described the typical physics course in the {folliowing

MANNCr,
Physics courses and their organization are about the same now
as fifty vears ago. The volume of content is greater for each

topic, but the five major divisions remain the same, The most
notable innovaticn is a sixth section to many physics books,
variously called, but all implving somethiing described as “modern
physics', This section is usually found at the end of the itext-
books The standard content of high school physics is beingz and
has been rejected by students and curricuium advisers for decades,

Yet it persists, where physics is still offered,
In discussing the problems which are of greatest concern in regard

to the secondary schoul syllabus, Little has described it in this

i6

WAY o

Structurally it coes back o the carly part of the century, and
despite the adjustments of the past five decades it represents

quite clearly the state out of which science was cven then be-

ginning to pass. The sylrlabus is buiit around Hewtonian me-

Loturd, p, 445
it

“TEibert P, 1
Hovember, 1i957. pp. 37

le "From These Beginnings," The Science Teacher,
1



chanics, which ruled phys for more than itwo centuries, The
universe, as the physicis en saw it, was a Newtonian universe.
A diagram of the solar svstem constituted a most appropriate
frontispiece for a textbook on physics, for the universe as a
whole was the solar system in the large, just as atoms and mole-
ciules were the solar system in the small., Accordingzly, the course
epon with statics, went on to kinematics and dynamics, and in
the light of these disciplines undertock to explain, one alter
another, heat, light and sound., Such an organization of the
subject was beyond criticism; it had a logical unity and it
reflected both the current state of knowledpe and the general
attitude of the physicists.

1C3
A1
t th

Since the beginning of this century physics has thrust out much
wider roots. Cuantum theory and relativity have been postulated and
developed; wave mechanics has come intc being and recreated the
physicists basic outlook; attention has shifted from the particle o

the atom, and then tc the nucleus, Newtonian mechanics has lost none

of its significance, but its status has changed; it no longer represeats

the manner in which the physicist regards his universe,

The physics svllazbus couid not possibly remain is.lated from all
these changes. As the science developed, the new subject matter was
interpo’ated or added, as seemed most suitable., Technology was crowded
in where it seemed pertinent., Textbooks grew in size and consequently
diminished in comprehensibiiity. Because Newtonian mechanics rapidly
ceased to serve as a unifying concept, the subject compartmentalized;
physics became several distinct and discomnnected subjects - mechanics,
optics, heat, sound, electricity, the atom, the nucleus - grouped into
one for pedagogic purposes,

P

For some time, scientists and educators have been aware that this

affairs is inadequately represented in sccondary edu-

]
iy

altered state
cation. They contend that the conventional physics ccurse must be

changed to more adeguately represeat the true nature of physics today.

Ry



Little in discussine the need for revision of the physics curriculum
has said;

The teachins of science in the secondary school has indeed changed,
and changed substantially, in the last half century, both in
content and technique, But on the whole, the changes have con-
sisted in additions to the structure that existed 50 years ago,

or in alterations to the existing structure, Lately there have
been intimations that this piecemeal reconstruction has long

since failed in tis purpose; that a new structure is now necese-
sary; and that it musi be designed from the ground up.

He further asserted that since none of the tremendous volume of

ek

he physics course cou’d be covered as well

@]

material now contained in 1
as it shou d be in the time at the teache;'s disposal, the temptation
has grown to shift the emphasis from the science to the technoiogy.

The student could then be given, at the least, scme insight into the
workings of an internal combustion engine, a refrigerator, a radio,

and (more recently) a space ship, thus answering at least to the super-
ficial interests of the student and rendering the subject matter
manageable, Under circumstances such as these, the task of the science
teacher has become increasinzly onerous, More and moré, he teaches a
subject that he himself does not recosnize as science, If the brighter
student is momentarily challanged to look upon the wider aspects of
science, the svilabus is too hurried and tco episodic to enabie him

to gracp any phase cf it.

Several surveys were recently taken by educational groups all over

he countrve A special survey of physics textbooks was carried out by
the American Institute of Physics, the American Association of Physics
Teachers, and the National Science Teachers Association. A1l surveys

reached the conciusion that high school phvsics courses present teoo much

171bid, ppe. 316-317.
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material, and choosc that material unwiscly,

In the report of a conference sponsored by the American Association
(%3

. . 13 R .
of Physics Teachers the following statement was made;

The conference feit most strongly that physics teachers must reduce
drastically the number of topics discussed in introductory physics
courses, A more critical and parsimonious selection of content
would permit a pace that encourages both reflection on the part

of the student and a prover regard for depth and intellectual
vigore, Physics as a body of knowledge, is now too extensive

to receive adeguate general coverage in an introdictory course,

The instructer must not sacrifice depth and understanding to

cover too many topics in encvclopedic fashione

Granting that the high school physics course contains much more
than can be effectively taught, the physics teacher is then faced with

£ m

the problem of determining what parts of

4

the traditional ccurse can

be eliminated., Here he receives 1little heip from the conventional

textbock, He must therefore determine what parts of the course are

basic to the understanding of the field., A conclusion reached by many

writers seems to be that it is much better to teach a limited amount

of material well, than to trvy to cover a larger amcunt less rigorcusly.
The importance of the individual teacher cannot be over emphasized.

ny analysis of the effectiveness of z course it must be conciuded

Tt
=]
o

-that any course can be no better than the individual that teaches it.
In an attempt to summarize the concensus of opinion regarding the
course content of high schocl physics we can make the following state=-
ments: The amount of accumuiated physical knowledge has grown rapidlv,
but the time available for teaching it in high schooli has remained the

same., The attempt to continue to survey the entire field of physics in

is . . , . s .
Conference sponsored by the American Association of Physics
Teachers, "Improving the Quality and Effectiveness of Initroductory
Physics Courses," American Journal of Physics, October, 1957. ppe 420-
421,




20,

a one-vear course has resuited in a loss of depth and coherence.

Since the course cannot illustrate the deveiopment of ideas for shortage
of time, it is filled‘only with results of physics and laws to be learmed
by rote or through mathematical formuias, It becomes hard to understand
and of limited interest, To enliven it, technological appliications are
often added and thus the bulk of wmaterial to be learned is further
increased, The tendency to dress up science with the appiications of
its developments may stress its practical value, but further dims its
cultural aspect, It fails to show science as a human activity, as the
product of human thought. All the resulits surveved in physics were
obtained through the mental process of human beings; all the laws
expressed by drv words and mathematical svmbols were arrived at by men
who possessed in high degree such human attributes as vivid imagination,
power of abstraction and svnthesis, perseverance and patience, Many

a

critics believe that much of this is now lost in a high school course,



CHAPTER VI
THE PHYSICS TEACHEHR

The shortage of weil-quaiified science teachers in secondary
education has been an acknowiedged fact for some time and concern has
been increasing in recent years over this situation, The reasons for
this shortage are obvious, the chief reason being that other occupations
are ruch moxre financially rewarding to those well-qualificd in science,
The National Science Teachers Associa’cion19 has reported that in 1955
the number of new teachexs prepared and available to teach physics was
50 per cent of the number who could have Dbeen emploved, In addition
to this they reported that only 56 pexr cent of the newly certified science
teachers graduating in June of that year actually accepted jobs in
September, Of those who did not enter teaching, many took jobs in
industry; some entered military service; and a few continued with
graduate studies.

The fact that a great many of the individuals who are now teache
ing high schocl physics have inadequate preparation in that field must
also be considered. One of the reasons for this can be seen in the
fact that in most schools the physics teacher must alsc teach a variety

of other subjects. 1In preparing for a career as a science teacher,

the college student is obliged to spread courses over a variety of broad

J‘gBoard of Directors of the National Science Teachers Association,
"On the Target,” The Science Teacher, April, 1957,

e
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fields, The futurc physics teacher must take several courses in physics,

chemistry and mathematics. In addition to these it is desirable that

4 . - ~

he have at least a minimum of knowiedge of biology, geology and astro=
nomy. As a result of this diversityv the student ends up with iittle
more than the introductory course in each field., While the future
historv oxr English teacher can concentrate on a particulaxr field, the
science teacher finds this impossible.

Individual teachers who might like to improve the physics course
are uéually prevented from doing so by the existing conditions; science
teachers are usually overlcaded with woik; they must not only teach,
but also plan, set up, and dismantle classroom demonstrations; take
care of laboratorv equipment; counsel students; talk with parents;
attend several kinds of meetings, and often sponsor science clubs and

special science activities such as fairs, exhibits, etc, If they wish

to keep up with science and further their own studies, thevy must do so

[

n the sumaer, renouncing summes emplovment, which they usually need to
supplement inadequate salarvies. Great load, low salary, and poor status

in the community all contribute to generzl dissatisfaction. If, despite

iy

these conditicns, teachers find time and energy to plan new teaching
procedures, they usually meet with administrators' resistance to
innovations and with lack of funds for purchasing the necessaryv materials.
At the same time textbooks are generally based on the traditional pattern
of a physics course, and books deviating from this pattern are not likely
to be accepted by either publishers or school systems, Thus the tra-

diticnal pattern becomes more and more firmly established.

Three methods by which the development of increasing numbers of
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science teachers can be encouraged have been listed by the National

’3

Science Teachers Association,” They are as follows:

-

1. The supply of teachers available to local school systems can

be increased by efforts of school boards and citizens' groups to improve
salaries so as to provide effective economic competition with the
salaries now offered by industry and business,

2. The retention of sciencelteachers can be enhanced by improving
their conditions of employment. Scicnce teachers lack equipment and
instructionsl materials; they lack time to plan for iaboratory teaching
and to work with superior students; manv want refresher courses during
the year énd in the summer; some could make effective use of laboratory
assistants,.

3. A more intenmsive effort is needed to increase the number of
hich school and colleze students who are planning to prepare for science
teaching, This effort should be aided and encouraged by high school

science teachers, counselors, industry, and college professors in science

as well as in science education,

’3

Ibid, p. 3.



CHAPTER VII
SUGGESTICHNS FOR IMPROVIMENT

Suggestions for improvins the course content and instruction in
hizh sclicol physics have been both many and varied, The most obvious
and basic need for improvement is in securing and keeping better teachers.
Any suggested revision in course content cannot be effective if ph
instruction is inadeguate. Since the previous chapter was concerned
with the physics teacher, this chapter will consider chiefly some of
the proposed changes in curriculum and course content.

Cne of the must recent immovations in the secondary school curriculum
has been the introduction of a course in general physical science,.
This has been introduced at various levels and with varied content,
In most cases it has consisted of a survey of physics, chemistry, astro=
nomy and geology, with the purpose of providing students who do not
intend to pursue scientific carecers with at least a basic understanding
in those fields, A properly constructed course of this‘nature is
considered by some to be the answer to one of the more pressing problems,
providing a background in physical science for the student who does
not plan to attend college and take further work in science,

Several difficuities in introducing a course of this nature are
immediately evident., In the first place, it introduces another course

into the already crowded schedule of the science department, Another

difficulty lies in finding teachers adeguately prepared in the variety

24.
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of fields covered in a course of this type. It might be suggested

that it would result in the "watering down' of the material to the

ey

point where it would be of little value to the student., Another danger
frequently menticned is the idea that a course of this tvpe would cause
students looking for an easier course to further avoid chemistry and

physics, Some have suggested that a general physical science course

tERe]

be made a prerequisite to high school chemistry and phvsics courses,.
In this way it would serve two purposes, encich the program of science
interested students and serve as a terminal course for the rest.
Maliinson in discussing the use of the general physical science course
... 21
has said;

General physical science is designed to stand on its own feet as

a general education course in physical science for all studentse.

t is designed to serve as a terminal course for those who do not
desire to take the more specialized courses in physics and chemistry
in the junior and senior years of high school, and to serve as
a prerequisite for physics and chemistry for those who desire to
take them. The students who do take cheristry and physics will
thus be better prepared, Where such a plan for general physical
science has been followed, enrollments in physics have increased,
which is heartily to be commended.

In November, 1956, the Natiocnal Science Foundaticon made a grant
to the Massachusetts Institute of Technology, in suprort of an effort
to improve the teaching of physics in secondary schools, The Thysical
Science Stu¢y Committee, established uunder this grant, consists of
scientists from various universities, collicges, and industrial laboza-
toeries, and of higzh school teachers and educators. The work of this
croup has resulted in the development of a new and revolutionary type

of physics course., The program is aimed at the same section of student

ponulation that is now taking physics in high sclhiool, The program

i
Mallinson, p. 214.
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does not aim specifically at preparing students for college physics,

. _ 22 . . :
According to Finlay the program is not intended as an “advanced”

secondary school course, He states that the program is intended not

only for the physics training of the future scientists but also for the

general education in science of students locking ahead to nonscientific
careers,

This committee is not trving to revise the present phvsics course

but is attempting to set up a new and different type of program which
they hope will more adequately meet the needs of high school students,
Among the materials which this committee is preparing for both teachers
and students are a detailed syilabus and a textbook, films and film

strips, manuals for teachers and for students, suggestions and equipe-

ment for classroom demonstrations and Iaboratory work, kits for students,
ronographs and selected bibilicgraphy, questions for tests and exams,

and other material,

P53

In summarizing what this course has tried to do, Friedman states;

in this course the logical unity of the subject is apparent, This
integration of knowledse makes it possible for understanding to aid
menory far more than usual, In addition, the integration of ideas
gives the student the sense of continuing development which in
itself is intellectually exciting. The repeated appearance of
certain concepts, such as submicroscopic particles, is essential,
So also is the patient and detailed treatment of certain subjects.
He explore parts of optics, mechanics, and atomic pliysics more

deeply than usual in order to show how we develop a Fieid of thought.

The price is the subordination and even cmission of many subjects
commonly covered in high school courses, Heat and sound are not
treated as independent subjects, but more nearly as examples;
sound as an example of waves, heat as related to kinetic theory
and to the conservation of enersye. Hvdrostatics and hydrodynamics
are out. Technological applications are cut far back at all points,

2 qn o . \

Gitbert TFinlay, '"What are the CGuestions?’, The Science Teacher,
November, 1957, pp. 327-329.

3“rnedman, De 3224
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Such radical omissions are necessarv, In fact, the commitiee's
deiiberations began with pleas from science teachers tco reduce
substantially the sheer bulk of the current physics course in
order to fulfill its purposes within the time aliotted to the
subject, The material that remains in our selection still leaves
a one-~year course more crowded than the teacher would like, In
the next phase of our work, we may learn where to cut ztill further,
The Physical Science Study Committee realizes that a course as
new and different as the one they are trying to set up will need much
study and revision., They do not prepoese that they have all the answers,
The improtant point is that a group of people interested in improving
science education have developed a definite proposal for i
provement, The true worth of their program can be seen only after it
has been actually used and fully tested,

l

Une of the difficulties in establishing a program of this type

is that many physics teachers will! nct have the training necessary for
the proper use of it. The committee hopes to remedy this situation by
providing special instruction for those who will teach the course

~e

The program involves a sufficient departure from the content and approach
of standard secondarv school courses in physics that, in the opinion

those who have worked closely with it, it cannct be adopted as one
woeuld adopt a new text. To help meetr this need, the N
Poundation has established five institute programs for the surmer of
1958 to enable selected seccondary schocl phvsics teachers to study
and evaluate the new approach, They hope to expand this summer institute
program in the future.

The introduction of the general physical science course and the

work of the Phvsical Science Study Committee have been the two most
definite suggestions which have been made in an attempt to solve sone

.

the preblems which face science educaticn. Neither of these supplies
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ail the answers, but they seem to De a step in the right direction,

Another suggestion which has often been made is that physics

e To g

i

courses shou’d be more practical, Cihers have said that it should be

more closely related to daily living and be cencerned more with social
. \ . 24 .
problems as they are related teo science, Hurd  has suggested that

£~
X

all science courses should work the development of an appreciation
of science and its methods, its attitude in approach to problems, its
significance in present day society and its potentialities in irproving
modern living,

The physics laboratory has been subjected to much criticisme The
iaboratory is of mmjor importance as a tool of instruction in high school
physics, Only through the laboratory dces the student come into direct
contact with physical phenomens that will give him an adequate basis
for understanding physicse There is much room for improvement in the
quality and effectiveness of the introductorvy physics 1aborétory. In
particular, the use of stereotvped reports fails to make use of the
students initiative and curiosityv. The recent gain in use of the science
project and the science fair have done mgch to stimulate students to do
original and exploratory laberatory worke They have also served the
valuable purpose of creating public interest in tﬂe work of science,
Their continued use and popularity is one of the surest signs that

progress is being made in getting more and better students into secondary

schicol science classess,

P!
S urd, p. 449,



CHAPTER VIIX

CCHCLUSION

The problems which face hizh school phvsics are many and compleX.

The improtance of pgood secondarv school science instruction caunnot be
toc strongly cmphasized, We are 1iving in an age which is becoming
more and more dependent on science and the future of America as a world

power will

-3 W

denend largely on her scientific man-power, must not
only produce more scientists and engineers, but perhaps even more
important, educate all Americans to an understanding of science and
its importance,

The most important factor in improving science instruction is the
development of understanding by the public. When the American public
can be made to see the need for better education in science and is
willing to provide it, the greater part of the battle will have been
Won.

This report has been concerned with physics teaching in the high
school, However, it must be remcmbered that much of a students edu-
cation is rcceived before he enters the physics classroom, Perhaps
more emphasis shou’d be placed on the students science education at
this level, Teachers at the elementary and juniocr hich levels can do
a great deal to stimulate interest and provide basic knowledge in science,
This is an area which must not be neglected in any attempt to improve

the science programe. Colleges cou’d he'p a great deal in this area by

providing more descriptive and gqualitative courses in the field of

29,
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science for elementary teachers, Many elementary and junior high
teachers now avoid the introductory course in college physics because
it has little or no application to their work.

In the final analysis the heart of the problem lies in the physics
teacher, No amount of curriculum revision, visual aids or laboratory
equipment can be effective without a well-prepared, dedicated and
enthusiastic teacher, The improvement of teacher preparation is an
area which should certainly be considered,

Physics has been an important part of the hish school curriculum
for a long time and will probably continue for some time to comee, Its
content and form may have to be changed but the world has changed a
great deal too since the beginning of the ninteenth century, If a
student is to live in an age of earth satellites, jet airplanes and
space travel his education must be adapted teo fit his envircmment,
Education can only keep up with the world by constant inspection and
improvement,

This report has tried to inspect the state of physics teaching
today, to see what seems to be wrong and what might be done about it,
In the end, the individual teacher must decide for himself what his
aims and objectives are, what is good and what is bad and how he can do
the most effective jobe It is hoped that this report has provided
enough of a gzlance at high school physics to help the individual teacher

to form a philosophy which can help him better understand his work,
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