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TRAINING PHYSICS TEACHERS FOR SECONDARY
SCHOOLS AND COLLEGES

Kailash Chandra - Professor

Mathematics and Physics Department
Savannah State College

One of the major problems faced by the Physics community
today is "Despite the intense interactions between Physics and
society, the understanding of the aims and contents of Physics by
the general public is generally very poor." 1 The problem bears

serious consequences for the future of Physicists and must be at-

tacked at the high school level since half of the high school

graduates do not get further higher education. These students as

citizens take part in making decisions governing the support of

science (through the ballot box) and their ignorance of Physics

further increases the gap between the practicing physicists and
the society which supports them. The efforts can be made and
should be made at the college level also by offering the courses

for non-professional students with an objective of developing an
appreciation of Physics in them, but it is very difficult to attract

them in college if they have been discouraged at the high school

level.

Early exposure of Physics is vital to the recruitment of new
physicists also. It has been observed that those students who
develop an early interest in science go to higher studies during

their later years.

Keeping this in mind, let us review the situation of Physics in

the high schools of the United States. Most schools offer no more
than one or two classes of Physics each year. Enrollment in these

classes is dropping each year relative to the number of students,

in spite of the decade of efforts on Physics project courses, the

widespread interest in the space program, and the increasing

realization that some knowledge of the physical science is essen-

tial to the educated citizen. The main reason for this "flight from
Physics" by today's students is the shortage of qualified high

school Physics teachers.

If we define minimally an adequate college preparation as 18

semester hours (27 quarter hours) in the discipline taught, we
find the fraction of high school classes (throughout the nation)

taught by inadequately trained teachers to be2

Biology 21%
Mathematics 23%
Chemistry 34%
Physics 66%

These data indicate that the problem of the shortage of

qualified high school physics teachers is nation-wide and needs
immediate attention.



The problem with regard to Georgia:
People teaching Physics in Georgia high schools in 1966 had

the following preparation in Physics.3

Number of College Percentage of Teachers

Courses in Physics With This Preparation

33.0

1 16.0

2 25.0

3 15.0

4 7.5

More than 4 3.5

It would be safe to estimate that each of the 385 state-

supported schools offering physics in 1966 employed just one

teacher of Physics in the State. There were only 3.5 percent of

these, or 13 teachers, with more than four college physics courses.

A personal correspondence with the State Superintendent of

Schools, Department of Education, State of Georgia, has revealed

that there have never been more than five or six physics teachers

prepared in any one year in the past. Last year only eight physics

teachers were certified, which is the most the State Department of

Education has ever had.

The NEA (National Education Association, Research Re-
port, 1969-R 4) report shows that 22 states of the South produced
four or fewer certified physics teachers only at the time of study

in 1969.

These data show though jobs for physical scientists are fewer

and monies are scarcer; the outlook for secondary school physics

teachers is still brighter. This study further points out that

colleges and universities must bear the responsibility of

promoting the programs for training qualified secondary school

physics teachers for the benefits of schools and the future of the

physics community as well.

The training problem can be divided into three areas: Stan-

dards of teacher certification, teacher training curricula, and
student recruitment for these curricula.

Standard of Georgia State Teacher Certification:

The general requirements4 for Physics teacher's professional

four-year (T-4) certificates are:

(1) The bachelors degree from a regionally accredited four-

year college.

(2) Approximately sixty quarter hours in General Education
courses — the freshmen and sophomore courses in

English, science, social sciences, mathematics, and
related subjects basic to the general needs of all students

regardless of vocational or professional activities.

(3) Requirements for teaching field:

Physics: 40 quarter hours which may include a maximum
of 10 quarter hours selected from chemistry, calculus,

and analytical geometry.



(4) Professional Education: 30 quarter hours which must in-

clude a minimum of 10 quarter hours in each of the

following areas:

Foundations of Education (Human growth and develop-

ment, educational psychology,

adolescent psychology, history

and philosophy of education,

etc.)

Curriculum and Methods (Secondary curriculum and
methods, principles of secon-

dary education, educational

media, etc.)

Secondary student teaching or

an approved substitute (With at least one year of ac-

ceptable teaching experience;

the approved substitutes are

secondary workshop or 10

quarter hours in education

courses approved by the cer-

tification office).

Teacher Training Curricula:
A three-leveled physics curriculum5 has been outlined by the

Panel on the Preparation of Physics Teachers (PPPT) to meet the

various backgrounds and career goals of prospective teachers,

which can be used as guidelines for developing the program for

training students for secondary school teaching. However, the

following points are suggested here which may be helpful in

designing the program.

1. The prospective teacher must receive a broad and
thorough education in Physics in order to understand the

subject matter to be taught. Since most schools are

generally unable to employ a teacher for one discipline

only, the training must be broad enough to allow the

teaching of at least one other field besides Physics.

2. The sequence of physics courses will affect recruitment

and must accommodate likely sources of students. 5

3. The content of the Physics courses should reflect the need
of the high school teachers.

4. The prospective teacher must have a functional under-

standing of pedagogical theory, an opportunity to

develop their skills in a realistic but controlled practice

teaching situation, and familiarity with an environment
in which they expect to teach.

5. A course in history and philosophy of physics is par-

ticularly important for the teacher.

6. It is not desirable to have teacher candidates simply take

the courses of the research oriented bachelor's degree



program. New courses may be developed with an objec-

tives:

(a) the unity of the physical and biological sciences may
be given greater emphasis.

(b) the classes may be conducted in a laboratory-

demonstration format which stresses students par-

ticipation more than formal lectures.

(c) the students become familiar with traditional and
newly developed curriculum material.

(d) the students interact directly with local high school

students and teachers.

7. The prospective teacher must have the necessary rigorous

training in the sciences to be able to utilize effectively

new curriculum material and ideas without spending an
excessive amount of time in reviewing (or learning) the

material.

8. Many high schools lack in adequate space and money for

materials. It means that the teacher must be able to use

the environment and materials at hand to create ex-

periments and demonstrations by which the students can

experience the scientific principles being studied.

9. The prospective teacher must be able to present Physics

in a manner which the students will understand, without

sacrificing the content of the subject matter. In order to

do this the teacher will have to find ways of releasing the

confidence and creative ability that the students show
outside the school in the classroom. He must be trained

to establish a rapport between himself and the student

which depends critically upon the teacher's understan-

ding of the total social, cultural, and educational

background of the school, and how the background af-

fects the classroom performance.

10. It is desirable to provide students with technical drawing
and workshop practice to make them well rounded ex-

perimentalists.

11. The program should enable teachers already in service to

get further training in Physics. A new in-service program
can also be designed.

12. It is desirable to provide students with early practice

teaching experience, either through participation in high

school visitation or through some other activity

associated with the course.

13. For the prospective teacher, Physics must be stimulating,

interesting, personally useful, and socially, politically,

and historically significant. Because the attitude that the

teacher takes towards his subject influences the attitude

of his students towards it.

14. Prospective teachers must like Teaching. The fundamen-
tal problems involved in teaching Physics in any high
school is as follows: How to make Physics interesting,

8



relevant, and comprehensible: that is to teach Physics to

students in such a way that they are excited by it, feel

that they are gaining knowledge about things previously

not understood or less clear, and believe that this

knowledge is important in their lives and to society. The
teacher trained to demonstrate that Physics has much to

offer towards the solutions of many of the problems of

our society as we contend, will certainly be an asset to

the institution and Physics community.

Recruitment for These Curricula:
1. The existence of the program at the College should be

made known to the students while they are still in school.

This can be done by sending the details of the program to

school principals, counselors and also by participation in

the career week program of the high schools.

2. Greater efforts to recruit new teachers should be focussed

from those areas, rural ones in particular, which are ex-

periencing teacher shortages, as in all probability, it is

these schools which will be hiring the future graduates of

the teacher training program.

3. From time to time visits by a faculty member of the

Physics department to the schools and physics teachers

will be very useful for recruiting prospective candidates.

4. Many of the students are oriented toward teaching from
the very beginning; hence the direction of recruitment ef-

fort should be to sell physics to the teachers instead of

selling the teaching to physicists. Each secondary

education major who enters the required physical science

course or general physics course should be regarded as a

potential candidate. If he does well above average in

these courses, one of the faculty members may counsel

him and discuss the possibility of going into physics

teaching.

5. Teachers' salary schedule (1971-72) of the Chatham
Board of Education is attached herewith as Appendix.

The teacher's salary in other counties of the State of

Georgia will be nearly the same with a difference of one

or two hundred dollars. As it can be seen, salary is not

very alluring to attract very brilliant young students for

the school teaching profession, though some schools give

salary supplements to physics teachers. But the question

of salary supplements will depend upon supply and
demand. Hence efforts should be made to recruit only

those students who really are interested in making
teaching their career. Students should be made aware of

the fact that there is still a great demand for science

teachers particularly in the area of Physics.

6. The profession of secondary school physics teacher will

be more suitable to married girls, as they can easily find



a suitable job as physics teacher at any place their

husbands plan to move.

7. To popularize Physics, colleges should offer a variety of

physics courses appealing to a broader spectrum of

students interests, abilities and needs. Special emphasis

should be put upon inclusion of course objectives with

strong appeal to girls, to students of low average

academic abilities, to students not planning academic
work after graduation and to students who tend to be

people oriented. This emphasis implies greater inclusion

of social, historical and political aspects of physics in

course objectives.

8. Dr. Fletcher Watson, Professor of science education at

Harvard University, remarks6 that, as a professional

group, we demonstrate a negative bias towards teaching

which is felt by and transmitted to our students. In many
departments, if a person decides to major in physics and
go into teaching, he is not well received by the majority

of the physics faculty members. As we commonly say, he

becomes a "second-class citizen." This negative bias is

something that we need to try to eliminate if we are to

improve our recruitment.

It is also needed to bring into college teaching some exam-
ples of methods of teaching which prospective teachers are expec-

ted to use when they themselves begin to teach. Most likely these

students are to do the same things to their students as they are

taught themselves in the college, no matter what they are told by
their professor in methods of teaching. It increases, further, the

responsibility of colleges and universities to train suitable

students for college teaching also.

The colleges offer the courses to both science majors and
non-science majors. The faculty of the college has to teach

research oriented courses as well as courses for non-science

majors. It, therefore, appears desirable that along with the

present physics preparation and course, training must be given to

prospective college teachers in learning theory, use of teaching

aids, instructional use of computers, design and development of

laboratory experiments and science related to Physics. One or two
educational psychology courses should also be added in their

curriculum along with teaching experience using demonstrations.

This problem has been given deep consideration during recent

years and two fine articles (references 7 and 8) have recently ap-

peared which are concerned with college physics teacher

preparation. These will be helpful in developing a curriculum for

these students.

It is certain that, with this combination of personal ties with

high schools and physics teachers, a rapport between teacher and
student, design of new courses appealing to a broader spectrum of

student's interests, abilities, and needs, good college teaching,
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and a strong aggressive faculty, colleges and universities are

bound to attract better and more students to both the

professional major and teacher training program.
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APPENDIX
BOARD OF PUBLIC EDUCATION - SAVANNAH, GEORGIA

TEACHERS' SALARY SCHEDULE 1971-72

Yr. XB-4* B-4* T-4* B-5* T-5* T-6* T-7* Yr.

1 6175 6288 6400 6810 7219 1

2 6558 6983 7408 2

3 6715 7156 7597 3

4 6873 7329 7786 8700 4

5 7030 7503 7975 8920 5

6 7188 7676 8164 9141 10,117 6

7 7345 7849 8353 9361 10,369 7

8 7503 8022 8542 9582 10,621 8

9 7660 8196 8731 9802 10,873 9

10 7818 8369 8920 10,023 11,125 10

11 7975 8542 9109 10,243 11,377 11

12 8133 8715 9298 10,464 11,629 12

13 8290 8889 9487 10,684 11,881 13

14 8448 9062 9676 10,905 12,133 14

15 8605 9215 9865 11,125 12,385 15

16 9865 11,125 12,385 16

*This salary will be paid in 12 monthly payments - September 30
through August 31.
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