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The problem with which this study was concerned is 

an investigation of physics instruction in Texas public 

secondary schools. The purposes of this study were to 

investigate the status of physics instruction and to 

determine the in-service needs and preferences of the 

physics teachers in Texas public secondary schools. 

Data were collected by a questionnaire that was sent 

to a stratified random sample of 100 teachers. The ques-

tionnaire was evaluated by a panel of advisors and pilot 

tested. The bases for stratification were relative 

school size and geographic location. Usable returns were 

obtained from 69 respondents. 

Data analyses indicate that the respondents have 

only minimal preparation for teaching physics; over 60 

per cent of all respondent physics teachers have neither 

a major, minor, nor first or second teaching field in 

physics at the undergraduate level. The respondents 

regard their own preparation for teaching physics as 

inadequate and believe in-service programs are an 

ineffective method for improving their backgrounds. 



However, most respondents expressed a desire to partici-

pate in in-service programs in some content area of 

physics. 

The average number of introductory physics classes 

per respondent is 1.59; less than 20 students comprise 

each class. The respondents' total course load consists 

of three or more different preparations per day, and the 

total student load is slightly less than 100 students. 

Most respondents used a traditional type textbook. Over 

15 per cent of all respondents devote little or no time 

to student laboratory investigations. 

The respondents expressed particular dissatisfaction 

with the quality and availability of audio-visual aids and 

laboratory books and some dissatisfaction with school 

facilities. They also expressed extreme dissatisfaction 

with the quality and extent of their relationships with 

professional organizations, particularly those in physics. 

The average number of scientific periodicals read 

per respondent is 2.63 and the respondents belonged to 

an average of 2.57 professional associations. However, 

fewer than 10 per cent of all respondents belonged to 

any professional physics organization. 
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CHAPTER I 

INTRODUCTION 

The preparation and continuing education of secondary 

school physics teachers is a matter of great concern for 

university physics departments as well as for university 

schools, colleges, and departments of education. This 

matter is also of vital interest to a variety of other 

organizations and agencies that includes professional 

associations in both physics and education and groups, 

which represent the general public, such as local school 

boards and state and federal agencies (3, 14). The 

responsibilities of these organizations and agencies for 

the in-service education of secondary school physics 

teachers rest on legal, professional, and ethical bases 

(3, p. 38; 8). 

Although continuing professional education has 

recently attained unprecedented prominence, it is hardly 

a new concern (15, p. x). In the area of physics educa-

tion, a great deal of the impetus for the improvement in 

the teaching of the discipline at all levels can be 

directly attributed to the launching of the Soviet satel-

lite Sputnik on October 4, 1957; the great impact of the 

Sputnik era of science was the creation of the public's 



acceptance of the need for more and better science teach-

ing and research (13, p. 219). 

From 1960 until recently, the federal government 

spent millions of dollars on in-service education programs, 

and most of these funds went into institutions that were 

under the auspices of the National Defense Education Act 

and the National Science Foundation (6, p. 15). Growing 

out of this increased support for science education were 

several major curriculum projects that were designed to 

improve secondary school physics programs. Perhaps the 

best known of these are the Harvard Project (Project 

Physics Course) and the project of the Physical Science 

Study Committee (PSSC-Physics) (2, p. 54). Both of these 

programs caused the development of extensive in-service 

education programs that were designed to acquaint teachers 

with the new curriculum and the new methodology associated 

with it. These programs represent the most long lasting 

of the attempts by professional physics organizations and 

others to influence the teaching of physics in secondary 

schools as reflected in many texts for such courses. 

A review of the contemporary literature on physics 

education reveals a great depth of concern, particularly 

among physics professional associations, with regard to 

the current status of physics education at the secondary 

level. These organizations express particular concern 

about the increasingly smaller percentage of students who 



enroll in physics in the secondary school, the continuing 

decline in the number of adequately trained secondary 

school physics teachers, and the continuing decline in the 

number of secondary schools that retain physics as a com-

ponent of the curriculum (2, 4, 7, 10). 

In 1964, a committee of distinguished physicists 

was appointed by the National Academy of Sciences to 

survey the state of physics research and education in 

the United States. The committee, commonly known as the 

Pake Committee, notes that 

A severe educational crisis for physics appears 
to be in the making in our high schools, where the 
fraction of students having a course in physics--
never large in the past—has been seriously declin-
ing. A major cause for this decline is the shortage, 
or even absence of competent physics teachers in 
many secondary school systems (4, p. 1). 

Sixteen years later, in December, 1981, a National Science 

Teachers Association survey (12) of 600 teacher placement 

offices reveals that there had been a dramatic reduction 

during the period 1971-1980 in the number of science and 

mathematics teachers being prepared to teach in high 

school. The NSTA survey revealed a 78 per cent reduction 

of prepared mathematics teachers and a 64 per cent reduc-

tion in the number of prepared science teachers, with 

chemistry and physics being the hardest hit areas among 

the sciences. 

The National Center for Educational Statistics (11) 

conducted a survey of teacher demand and shortages in 



public and private elementary and secondary schools 

throughout the United States for the Spring Semester, 

1979. This survey reveals that shortages (which were 

defined as position openings for which no teacher was 

hired because qualified candidates were not available) 

represented more than 1 per cent of the employed teachers 

in only four fields, and physical sciences was the field 

with the greatest teacher shortage. The four fields for 

which the shortages were greatest were physical sciences 

with a shortage of 2.4 per cent, bilingual education with 

a shortage of 1.9 per cent, special education with a 

shortage of 1.5 per cent, and industrial arts with a 

shortage of 1.4 per cent (11, p. 14). 

In a survey of Louisiana physics teachers in 1970, 

Cosper (5, p. 16) found that 78 of the 305 responding 

schools (25.6 per cent) did not offer physics because 

they could find no qualified teacher. Texas Education 

Agency officials indicate (Appendix) that there was 

a dramatic downward trend between 1976-1980 in the 

number of teachers who were certified to teach physics 

in Texas from 92 in 1976-1977 to 33 in 1979-1980. 

In addition to the shortage of physics teachers, 

another problem of great importance to the physics 

community is the small percentage of students who enroll 

in physics. Cosper (5, p. 16) found that only 3.7 per 

cent of the students attending Louisiana high schools in 



1970-1971 were taking a course in physics. In 1971-1972, 

the American Institute of Physics (2, p. 12) conducted a 

study of high school physics programs in the northeastern 

United States and found that on the average only 2 0.9 per 

cent of all twelfth-grade students were enrolled or had 

enrolled in a physics course in high school. For the year 

1979-1980, Texas Education Agency data (16) indicate that 

of 193,021 students enrolled in the twelfth grade in the 

public schools, only 16,095 (8.34 per cent) were enrolled 

in a first year physics course while only 541 (0.28 per 

cent) were enrolled in an advanced (second year) course. 

The foregoing studies point out two specific areas 

of concern to those who are associated with the science 

of physics. The lack of both secondary physics teachers 

and students could have a detrimental affect on the 

future of the discipline in the United States. 

Statement of the Problem 

The problem with which this study is concerned is 

an investigation of physics instruction in Texas public 

secondary schools as perceived by teachers of physics. 

The Purposes of the Study 

The purposes of this study were to investigate the 

status of physics instruction and to determine the 



in-service needs and preferences of physics teachers in 

Texas public secondary schools. 

Research Questions 

Based upon the problem and purposes of this study, 

the following research questions were formulated: 

1. The following questions are related to the work-

ing conditions of physics teachers: 

a. What is the average workload for physics 

teachers? 

b. What average number of students are enrolled 

in first-year physics and what are the teachers' 

estimates of any trends in enrollments? 

c. What other subjects are taught by physics 

teachers? 

d. What other duties are performed by physics 

teachers and what fraction of their working day 

is spent in the performance of these duties? 

2. What textbooks and laboratory manuals are used 

in first-year physics? 

3. What approximate percentage of classroom time in 

first-year physics is spent on each of the following 
activities? 

a. Teacher demonstrations; 

b. Student laboratory investigations; 



c. Student recitation (homework, problem 

sessions, etc.); 

4. What is the educational background and preparation 

of physics teachers in terms of degrees completed and 

major and minor areas? 

5. To what extent do physics teachers indicate that 

they are satisfied with each of the following aspects 

that are related to the teaching of physics? 

a. The facilities and materials available; 

b. Their students' background/preparation for 

physics; 

c. Administrative assistance and school support 

for science teaching; 

6. To what extent do physics teachers indicate that 

they are satisfied with the quality of their relationships 

with each of the following groups? 

a. School administration; 

b. Other science teachers in their school and 

nearby schools; 

c. College and university teacher education and 

physics faculties; 

d. Professional associations in physics and 

education; 

7. To what extent do physics teachers indicate that 

they are satisfied with the overall quality of each of 

the following programs in relation to the programs' 
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adequacy in helping to prepare them for or assist them in 

their physics teaching? 

a. Their undergraduate professional education 

program; 

b. Their undergraduate preparation in physics; 

c. The in-service education programs in which 

they have previously participated; 

8. The following are related to physics teachers 

responses to certain aspects of in-service education: 

a. To what extent do physics teachers indicate 

a desire to participate in in-service education 

programs? 

b. What topics are most frequently cited by 

physics teachers as being most interesting and 

desirable for in-service programs? 

c. What is the best time to conduct such pro-

grams? 

9. What services, other than in-service education 

programs (which could be provided by concerned profes-

sional associations, federal or state agencies, or nearby 

colleges or universities) are most frequently identified 

by physics teachers as being of greatest value and desir-

ability to them? 

10. The following are related to the extent of 

involvement in professional activities of physics 

te achers: 



a. What science and teaching journals and maga-

zines do physics teachers read on a regular basis? 

b. What fraction of physics teachers are members 

of professional associations? 

c. To which professional associations do physics 

teachers belong? 

d. What other methods of keeping current do 

physics teachers employ and which methods are 

most frequently identified as being of greatest 

and least value? 

11. What other suggestions or comments do physics 

teachers give concerning how professional associations in 

physics and education, state and federal agencies, and 

nearby college or university physics teacher education 

faculties could be of assistance to them? 

Limitations of the Study 

This study is limited to a stratified random sample 

of physics teachers in Texas public secondary schools who 

taught a formalized course in physics during the school 

year 1978-1979, and who were selected from a list provided 

by the Texas Education Agency (TEA). 

Basic Assumptions 

An effective method of determining the in-service 

needs of secondary school physics teachers is to use a 
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carefully worded and constructed questionnaire to request 

that a scientifically selected sample of such teachers 

identify those needs. 

Definition of Terms 

For the purposes of this study the following terms 

are defined. 

In-service education includes those experiences that 

are designed to assist the practicing secondary school 

physics teacher to improve their services to both clients 

and colleagues. 

In-service needs and preferences are the perceived 

goals that should be provided by in-service education 

programs. 

Significance of the Study 

Previously cited studies and statistics (2, 4, 5, 10, 

11, 12) clearly provide a basis for the concern of the 

professional physics organizations and others about the 

status of physics education in the secondary schools. 

Over the years, a primary strategy of these organizations 

has been to strive for the improvement in the status of 

physics education at the secondary level through the 

provision of various forms of in-service education pro-

grams, primarily workshops, for secondary physics teachers 

These workshops have been designed to acquaint teachers 
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with new developments in physics, new curricular materials, 

and new strategies for teaching physics. 

In designing these programs of in-service education, 

an often encountered major obstacle has been a critical 

shortage of information concerning the in-service needs 

and preferences of the physics teachers along with general 

information concerning the status of physics in the secon-

dary schools (7, 9, 17). Only a few surveys of high 

school physics teachers have been conducted to determine 

this type of information (1, 2, 4). 

The availability of more information concerning the 

in-service needs and preferences of secondary school 

physics teachers in Texas could prove to be of significant 

value to professional physics organizations and others 

concerned with the planning of in-service education pro-

grams for these teachers. Such information could assist 

these organizations in planning more meaningful and pro-

ductive in-service programs for secondary teachers of 

physics in Texas, which, in turn, could have significant 

impact in improving the status of physics education in 

Texas public secondary schools. 

Organization of the Study 

Chapter I introduces the study, states the problem, 

gives the purpose of the study, indicates the limitations 

and basic assumptions, defines terms used in the study, 
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and gives a brief overview of the procedures. Chapter II 

presents a review of related research. Chapter III 

describes in detail the methods and procedures followed 

in organizing the research study and collecting the data, 

and it also indicates the manner in which the data were 

processed. Chapter IV contains the findings, and Chapter 

V presents a summary of the study, conclusions drawn, and 

recommendations for further study based upon the findings 

of the research. 
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CHAPTER II 

SURVEY OF RELATED LITERATURE 

Introduction 

Related literature and research that pertains to the 

history of in-service teacher education in the United 

States, the responsibilities for the in-service education 

of physics teachers, and teacher satisfaction with and 

preferences for in-service education are presented in 

Chapter II. Also presented is the related research in 

the areas of physics education that concern both the in-

service needs and preferences of physics teachers and the 

status of physics education in the secondary school. 

History of In-Service Teacher 
Education 

Concentrated efforts for the in-service education 

of teachers in the United States were being made as 

early as the 1840s (13; 33, p. 5). During that time, 

due to the American commitment to universal elementary 

education, thousands of teachers were employed who had 

little or no preparation. Typically, in the period from 

about 1850 to 1870, these teachers relied on institutes 

of two or three days' duration and short courses in the 

evening to furnish their in-service education (33, p. 6). 

15 
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The idea that curriculum and teaching procedures 

should be in continuous development was not commonly 

accepted during the mid-nineteenth century (13, p. 10). 

Even though the ideas about teaching and the curriculum 

were relatively stable, in-service education was offered 

not only to those who were beginning their teaching 

careers; the ideal teacher at that time was thought to 

be one who was always gaining new work skills and new 

understandings of old content (33, p. 7). 

The concept of teaching and curriculum as constant 

began to change when the Land Grant College Act in 1862, 

and the subsequent Morrill Act, recognized the needs of 

working-class and agrarian youth for access to higher 

education (13, p. 11). The Land Grant College Act was 

the forerunner of the idea that American educational 

institutions should be expected to respond to the reali-

ties of social change (33, p. 7). It was recognized that 

both curriculum and teaching needed to change if they 

were to serve the new clients, and they did change slowly 

(13, p. 11). 

From 1870 until World War I, the very heavy immigra-

tion into the United States from Europe brought new prob-

lems for the schools and stimulated the addition of new 

topics for consideration in in-service education programs 

(33, pp. 8-9). The summer courses of the normal (teachers! 

schools were the most important strategic agencies of 
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in-service education in America (32, p. 8). In this 

period, the theories of Darwin and other modern scientists 

influenced educators to look more carefully at the teach-

ing-learning situation and to try new ideas in the 

classroom; John Dewey was profoundly influenced by the 

spirit and contributions of science, and his works made 

a great impression on the writers and speakers in the 

institutes and summer schools (32, p. 9). 

Following World War I and up to the great depression 

of the 1930s, in-service education was greatly affected by 

the establishment of quantitative standards for teaching 

certificates. At that time, it was the general belief 

among educators that a major improvement in the quality 

of teaching in American schools could be brought about by 

requiring all teachers to have a bachelor's degree. The 

drive to implement this view demanded a tremendous invest-

ment in in-service courses that would count towards a 

bachelor's degree. Thus, from 1918 until fifteen or 

twenty years later, the emphasis in in-service education 

was aimed at filling the gaps in college degree require-

ments (33, p. 10). 

The great depression of the 1930s produced new prob-

lems for the schools and added new tasks for in-service 

education. The differentiating characteristics of in-

service education during this period arose from the primary 

concern to develop curricula and educational procedures 
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that would better serve youth under the conditions of the 

day. This involved new approaches to curricula, the 

identification of new content, the development of new 

instructional techniques and materials, and the education 

of teachers to understand and conduct the new programs 

effectively (33, p. 11). 

The sharp increase in the birth rate that followed 

World War II created conditions which led to an acute 

shortage of teachers. From the end of World War II until 

the latter part of the 1950s, in-service education was 

largely a mechanism that was designed to assist teachers 

in filling the gaps in their certification requirements 

(33, p. 13). 

Throughout its history, the in-service education in 

America has served as a major avenue for achieving social 

mobility in the educational profession. It has permitted 

teachers to acquire the additional credentials that are 

required for promotion to more responsible positions and 

higher salaries; it also has served as a means by which 

teachers have gained wider visibility in the professional 

world. Since 1930, the only new major purpose of in-

service education has been to aid the schools in imple-

menting new educational programs to help teachers acquire 

the understanding, skills, and attitudes that are essen-

tial to their central roles in these programs (33, p. 14), 
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In-service education has been, and continues to be, one 

avenue by which an individual teacher's personal needs 

and interests can be served (13, 33). 

Responsibilities for In-Service 
Education 

Although msot of the states of the United States have 

some statutory requirements concerning the provision of 

in-service education programs for secondary teachers, 

many of these programs are applicable only to teachers who 

are in specific subject areas; the result is that very few 

states have a broad and well-developed program of in-

service education (21, p. 12). In most of those states 

that have statutory requirements for such programs, the 

actual training takes place at the district level, and 

either the local school board or some state agency is 

legally responsible for the provision of such training. 

All Texas public school educators are expected to be 

recipients of in-service education as a result of the 

1970 enactment of House Bill 240, which added ten days to 

the contractual year of nine-month employees for in-

service education and other specified activities. At the 

present, a total of nine seven-hour days are mandated, 

and the schedule for a minimum of five of these days must 

be according to a written plan approved by the TEA (31). 

Even though the legal responsibility for the in-

service education of secondary teachers belongs elsewhere, 
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traditionally, American universities have been involved 

extensively in its provision (5, 7). In-service education 

falls within the broad areas of teaching, research, and 

service, which are the primary missions of higher educa-

tion (5, p. 40). Higher education institutions have 

traditionally played a leadership role in the professional 

development of teachers (23, p. 48). Within the univer-

sity, the primary agency (which, historically, has been 

involved in and accepted the responsibility for the in-

service education of secondary teachers in all areas, 

including physics) is the school, college, or department 

of education (SCDE) (5, 12). 

In addition to SCDEs, local school boards, and 

various state and federal agencies, the literature indi-

cates that the responsibility for the in-service education 

of secondary teachers also rests with the professional 

association (5, 23). It is clear that the responsibility 

for the in-service education of secondary-school physics 

teachers is one which is also shared by university physics 

departments as well as professional associations in 

physics, education, and science education (8, 16, 24, 25). 

By their very nature, professional associations are con-

cerned that their members maintain those qualities that 

characterize a professional person (5, p. 40). Certain 

authorities and responsibilities of each of these organi-

zations and agencies are either derived from or founded on 
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law; additionally, there are professional, technical, and 

ethical standards from which members of the profession can 

infer responsibility (5, p. 38). 

Thus, it is clear that the responsibility for the 

in-service education of secondary physics teachers is one 

which is shared among SCDEs, university physics depart-

ments, professional associations in physics, education, 

and science education, local school boards, and various 

state and federal agencies (27, 32). Collectively, these 

groups share the responsibility for determining the pur-

poses and content of in-service education programs, for 

the design and delivery of in-service education programs, 

and for the governance of in-service education programs 

(5, 23). 

Teacher Satisfaction with and Preferences 
for In-Service Education 

In 1978, NEA Research (21) produced a survey of 

studies on in-service education. A 1975-1976 study found 

that a significant number of respondents to a national 

survey of public school teachers were dissatisfied with 

the quality of their in-service education experiences. 

The major criticisms, as expressed by the teachers, 

include "In-service education is too general to satisfy 

my special needs," "the in-service education offered is 

of little value in my job," "in-service education is not 

planned co-operatively with the teachers," and "in-service 
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education focuses on school system needs rather than 

teacher needs" (21, p. 4). The data indicate that 75 per 

cent of the responding teachers in the survey classified 

their in-service education experiences as either fair or 

poor (21, p. 4). 

In 1975-1976 a representative sample of public school 

teachers in South Dakota indicated that they had found the 

most useful in-service education activities to be (in rank 

order) two-week current trends workshop, assistance from 

another teacher in their classroom, workshops carried out 

on a college or university campus, observations of teach-

ers in other school systems, observations of teachers in 

their school systems, special college courses conducted 

at their school by a college or university staff member, 

and workshop-block of time set aside during the summer 

for intensive study of an educational problem in their 

school. Each of these activities was reported to be very 

useful by more than 33 per cent and useful by at least 

an additional 33 per cent of the respondents (21, p. 5). 

In this same survey (21) by Zigarmi and others the 

types of in-service activities cited as being least use-

ful (in rank order) include presentations by educational 

sales representatives, local faculty meeting planned by 

administrators specifially for in-service, half-day in-

service programs conducted by an outside consultant, 

full-day in-service programs conducted by an outside 



23 

consultant, workshop-block of time set aside during the 

school year for intensive study of an educational problem 

in their school, and bulletins, newsletters, and brochures 

(21, p. 5). More than 45 per cent of the teachers 

reported each of these activities as being either not 

useful or only somewhat useful. 

Several reviews of research on in-service education 

(11, 13, 17) discuss the weaknesses of in-service programs 

by pointing out what has been emphasized and what has been 

neglected. Areas that have received substantial attention 

are methods for teaching basic subjects, remediation of 

teachers' knowledge, introductions to new developments, 

problems of classroom management, cultural studies of 

teachers, and humanizing of education (13, p. 15). Many 

other areas have been neglected. 

Less than one-fifth of the ninety-seven programs 

reviewed by Lawrence and others (17) concern any kind of 

comprehensive in-service planning or general school-program 

development. Only slightly more than one-fifth of the 

programs involved the teachers in the selection of goals 

and activities for their own professional development 

(13, p. 15; 17). The largest number of programs took 

place after the regular school day and were not a part 

of the teachers' assignment (11, p. 2). 

There have been many attempts to improve in-service 

teacher education programs but few successes (13, p. 15). 
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In 1965, the National Commission on Teacher Education 

and Professional Standards of the NEA conducted a nation-

wide survey to identify promising practices in in-service 

education; over 300 programs were reviewed and the product 

of this effort is a publication (6) that describes some 

carefully selected programs that appear to have merit. 

However, the working title of this publication, Promising 

Practices in Inservice Education, was changed to Current 

Practices in Inservice Education. Edelfelt (13, p. 15) 

indicates that this change in title reflects the judgment 

of those who conducted the survey and adds to the evidence 

that in-service education program development has been 

inadequate. 

In 1974-1975, NEA conducted assessments of teacher 

needs in instruction and professional development in 

eighteen local school districts that were representative 

of the country in terms of size, geographic location, 

types of clients served, and urban-suburban-rural setting 

(13). The inadequacy of interest in in-service education 

was one of three categories of concern that was expressed 

in every district. The conclusion drawn from this infor-

mation is that although teachers want quality in-service 

education programs, they also recognize a significant 

discrepancy between what exists and what they would like 

(13, p. 6). 
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Related Research in Physics Education 

In the general area of physics education, there have 

been several surveys that were designed to profile the 

status of high school physics programs in a sample popu-

lation (10, 14, 19, 33). However, only a few surveys 

have been conducted that were specifically designed for 

the purpose of determining the in-service needs and 

preferences of high school physics teachers (1, 15, 18). 

Of the major surveys that have been conducted in physics 

education, most were conducted either directly by or 

under the sponsorship of one of the concerned professional 

physics associations (1, 3, 8, 24). 

Perhaps the most comprehensive general survey of 

physics education in the secondary schools is the 1971-

1972 survey by the American Institute of Physics (AIP) 

(3). In this survey of forty-two high schools in the 

northeastern United States, the goals were to conduct an 

in-depth, comprehensive study of classroom teaching 

methods, the types of instructional materials in use, 

the backgrounds and objectives of the teachers, and the 

physics experiences and attitudes of the students toward 

science (3, p. 1). 

Each school was visited by an investigator who (a) 

observed and recorded classroom activity, (b) conducted 

interviews with students, faculty, principals, and coun-

selors, (c) collected biographical data from and sampled 
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the opinions and attitudes of students and teachers; and 

(d) completed checklists concerning facilities, policies, 

and teaching practices of the schools. The randomly 

selected schools were classified by state and community 

type; there were six urban, twenty-two suburban, six 

small city, and eight rural schools in the study. The 

participation of the schools was voluntary (3, p. 2). One 

of the most interesting findings of this survey is that 

fewer urban schools were willing to cooperate than schools 

in any other type of community. The investigators also 

report that the urban schools were less able to provide 

data and access to information than were schools in 

smaller communities (3, p. 2). 

The schools in this survey also differed in other 

important aspects. Total school enrollments varied from 

210 to 4,500; total physics enrollments varied from 8 to 

172; the number of physics teachers per school varied 

from 1 to 3 (3, p. 2). The percentage of students who 

were enrolled in physics was found to vary according to 

the type of community in which the school was located. 

The average percentage of the twelfth grade students who 

were enrolled in an introductory physics course was 

reported as 21 per cent. The percentage was 12 per cent 

for urban schools, 14 per cent for small city schools, 

19 per cent for rural schools, and 23 per cent for subur-

ban schools (3, p. 4). In spite of this variation in 
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enrollment, the AIP concludes that it is clear that only 

a very few of the non-college bound students enroll in 

physics at the secondary level (3, p. 54). 

For the entire sample, the investigators report that 

there had been about a 1 per cent overall increase in 

physics enrollment over the previous year; this contrasts 

with an 11 per cent increase in chemistry enrollment for 

the same schools in the same period. The only large 

increases in physics enrollments that occured were attrib-

uted to "new adoptions of the Project Physics Course" (3, 

p. 54). 

In terms of course offerings in physics, it was 

found that 30 of the 42 schools (71 per cent) offered a 

course in physics which the AIP classifies as of the 

modern-traditional type. A version of the Physical 

Science Study Committee (PSSC) physics course was offered 

in 19 of the 42 schools (45 per cent); the Project Physics 

course was offered in 10 of the 42 schools (24 per cent); 

only 5 of the schools (12 per cent) commonly offered an 

advanced course in physics (3, p. 6). All of the schools 

that offered the Project Physics course are located in 

suburban-type communities, and several of the schools 

commonly offered more than one type of curriculum. 

By examining the actual curricula of the physics 

courses that were being taught in the sample schools at 

the time of the survey, the AIP concludes that 2 3 of the 
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schools (55 per cent) offered a course of the modern-

traditional type, 14 of the schools (33 per cent) offered 

primarily PSSC curricula, and the remaining 5 (12 per 

cent) offered primarily Project Physics curricula (3, p. 

7). The most commonly used textbook in the modern-

traditional type of course offering is Modern Physics 

by Williams and others (35) which was used by eight of 

the schools that offer this type of curricula. Four 

schools use Physics by Taffel (30) and three use Modern 

College Physics by White (34). Other reported texts were 

used by only one school (3, p. 7). 

Perhaps the most controversial finding of this AIP 

study concerns the teachers' average number of college 

credit semester hours in physics; 42 is the reported mean 

number of semester hours of undergraduate and graduate 

credit in physics. However, it is important to note 

that the teachers could, and some did, refuse to partici-

pate in this part of the investigation. Only 32 of the 42 

teachers who participated in the overall survey agreed to 

furnish a list of their undergraduate and graduate physics 

coursework (3, p. 10). 

The investigators report that a significant majority 

(70 per cent) of the teachers had on one or more occa-

sions participated in summer science institute courses 

(3, p. 55). It was also reported that a smaller but 
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significant number of the surveyed teachers subscribe to 

and read one or more professional journals (3, p. 12). 

It was determined that on the average 45 per cent of 

the classroom time was devoted to teacher-centered activi-

ities, 10 per cent to evaluation, 12 per cent to student 

problem solving, and 22 per cent to student laboratory 

investigation (3, p. 28). Thus, students spent more time 

engaged in laboratory investigation than on any other 

student-centered activity (3, p. 54). Finally, the report 

concludes that student attitudes toward science in general 

were remarkably favorable (3, p. 56). 

It is interesting to compare some of these findings 

of this rather extensive survey with those obtained by 

other investigators and from other sources. In making 

these comparisons, it is necessary and appropriate to 

point out the vast variability of these surveys in terms 

of the sample population, the manner in which the sample 

was selected, the manner and degree of participation of 

those being surveyed, the goals of the surveys, and the 

manner in which data was accumulated and reported. 

The average percentage of students who are reported 

to enroll in physics in the secondary schools varies 

greatly from study to study. In the AIP study (3), this 

average is 20.9 per cent. In 1964, the AIP had estimated 

(from data collected by the U.S. Department of Education 

for schools across the nation and from previous studies) 
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that the percentage of students who completed a high 

school course in physics prior to graduation or dropping 

out was certainly no more than 15 per cent, and was most 

probably in the range of 12 to 15 per cent (3, p. 4). In 

1971, Cosper (9, p. 16) reported that only 3.7 per cent 

of the students who attended Louisiana high schools in 

1969-1970 were enrolled in a physics class. A nationwide 

survey conducted in the Spring of 1978 by the American 

Association of Physics Teachers (AAPT) (1, p. 33) con-

cludes that fewer than 20 per cent of the students enrolled 

in physics. Data provided by the Texas Education Agency 

(26) indicates that fewer than 10 per cent of the students 

in the twelfth grade in Texas public schools for 1978-1979 

were enrolled in introductory physics. 

A number of reasons are offered as typical to explain 

low enrollments in physics at the secondary level. Among 

the reasons stated in a 1964-1965 survey of high school 

teachers are "physics is too hard," "students fear grade 

average will suffer and college chances will be damaged," 

"students aren't prepared for physics with proper mathe-

matics" (8, p. 6). The validity of these reasons is 

supported in a later California study (14) that also 

concludes that students who do not take physics do not 

perceive significant value in such courses as far as their 

own needs are concerned. These reasons were further con-

firmed in 1981 when a survey of high school students, 
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which was conducted by the staff of The Physics Teacher 

(29, p. 364), revealed that most (80 per cent) of the 

high school students who were taking physics were college 

bound; this survey also revealed that most (55 per cent) 

students who do not take physics are convinced that it 

would be too hard for them. 

It is the consensus of the literature that enroll-

ments in secondary physics have been on the decline for 

several years (8, 18, 28, 29), although some specific 

data are available to contradict this conclusion. For 

instance, in a survey on the status of physics in Triple-A 

schools in Louisiana, Mather and Long (19, p. 7) report 

a 7 per cent increase in physics enrollments between the 

academic years 1968-1969 and 1969-1970. 

There is no doubt that the shortage of physics 

teachers has been growing in the secondary schools for 

several years (20, p. 14); the shortages are, in fact, 

national in scope and present in all of the continental 

United States (15, p. 87). A good part of the evidence 

in such literature attributes the decline in physics 

enrollments to the lack of qualified physics teachers. 

Cosper (9, p. 16) reports that 26 per cent of the 

305 high schools that responded to his study do not offer 

physics because they could not hire a physics teacher; 

he also reports that 46 per cent of the 254 high school 

principals of the schools that offer physics indicated 
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that it had been very hard for their school to locate a 

physics teacher. Recently, the Texas Section of the 

American Association of Physics Teachers had a list of 

five excellent high school physics teachers from which 

one was to be chosen for the honor of an Outstanding High 

School Physics Teacher. When it was time to select the 

teacher and attempts were made to contact the five physics 

teachers, it was found that three of the five candidates 

had left teaching (18, p. 79). 

A recent survey (2) of physics and astronomy bach-

elor's degree recipients for 1981 reveals that the 

percentage of new bachelor's degree recipients entering 

high school teaching has declined from 11 per cent in 

1975 to 2 per cent in 1981. In a recent National Science 

Teachers Association (NSTA) survey (22, p. 15), secondary 

school principals reported that among newly-employed 

science and math teachers, 50 per cent were not qualified 

to teach science or math; they had been employed on an 

emergency basis because qualified teachers could not be 

found; in the West South Central States Area, which 

includes Texas, the percentage of newly employed but 

unqualified science and math teachers was reported as 

63 per cent for both 1980-1981 and 1981-1982. 

Results of the National Science Teachers Association 

(22, p. 15) survey of science teachers show that the 

schools have an aging faculty and that one in four of the 
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younger faculty plan to leave teaching completely. In 

1981, almost five times more science and math teachers 

left teaching for employment in non-teaching jobs than 

left due to retirement. The decline in qualified science 

and math teachers is reported to exceed student enrollment 

declines by a factor of three. 

Related to these problems is the fact that National 

Science Foundation (NSF) support for science and engineer-

ing education has declined steadily and steeply for the 

past twenty-two years. In 1959, two years after Sputnik, 

this support reached an all time high of 47 per cent of 

the total NSF budget. Support for pre-college education 

has dropped even more sharply—from 72 per cent of the 

science education budget in 1959 to 22 per cent in 1980. 

In terms of the total NSF budget, the pre-college share 

has dropped from 34 per cent in 1959 to less than 1 per 

cent in 1980. Although other agencies have to some extent 

compensated for this decline in NSF funding, it is clear 

that the overall level of funding for pre-college science 

has declined sharply (22, p. 15). 

The shortage of physics teachers clearly aggravates 

the problems of the schools by making it difficult for 

them to secure adequately trained physics teachers. The 

problem is particularly severe for smaller schools (15, 

18, 28). Many physics classes are taught by teachers who 
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are trained in biology, chemistry, mathematics, and 

physical education (1, 3, 28). 

The primary reason that is offered to explain why 

more physics majors do not enter secondary teaching is 

that those who could teach physics in the secondary 

schools are not considering it even as a viable option 

because of the attractiveness of industrial positions (15, 

p. 87). Of course, the solution to this problem is to 

work for improved salaries for secondary physics teachers 

to make this option more competitive with industry (17, 

p. 79). 

The literature reports widely conflicting data con-

cerning the preparation and background of physics teachers. 

The 1971-1972 AIP survey (3, p. 11) reports that 41.7 is 

the average number of semester hours of undergraduate and 

graduate credit in physics, which is much higher than 

data reported by previous investigators. For instance, 

the Panel on the Preparation of Physics Teachers (24, p. 

5) reports an average of only 18 semester hours. The AIP 

statistic (41.7 hours) also deviates substantially from 

the results reported by the AIP (3) for teachers in other 

science areas; the average preparation for teachers in 

other areas in the same 4 2 schools was 10.2 semester hours 

for biology, 18.9 semester hours for chemistry, 23.4 

semester hours for mathematics, and 10.8 semester hours 

for science education (3, p. 11). 
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Cosper (9, p. 16) reports from his 1970 study that 

Louisiana physics teachers had more preparation in other 

areas than in physics. The physics teachers had an aver-

age preparation physics of 18.8 semester hours, but 

these same teachers also had average preparations of 21.5 

semester hours in chemistry, 20.8 semester hours in 

biology, and 23.6 semester hours in mathematics. 

In the same survey, Cosper (9) reports that 28 per 

cent of the 220 responding physics teachers indicated that 

they were not certified by the state to teach physics. 

The Commission on College Physics (8, p. 7) reports that 

more than half, at least 55 per cent, of those who teach 

high school physics have an average preparation of less 

than 18 semester hours in physics at the undergraduate 

level. The same report states that the percentage of 

teachers who have more than 30 semester hours (a major 

or minor in physics) is only 20 per cent. 

In the Spring Semester, 1978, the American Associa-

tion of Physics Teachers (AAPT) conducted a nationwide 

survey of physics teachers (1). This survey is possibly 

the most comprehensive general survey ever attempted that 

was aimed specifically at determining the in-service 

needs of secondary physics teachers. This survey was 

designed to determine statistical information about the 

schools that offer physics, the physics classes, the 

students who take physics, the level of satisfaction of 
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physics teachers with respect to several variables, the 

level of professional involvement of physics teachers, 

their desire to participate in in-service programs, the 

types of in-service programs they prefer, and the best 

time to offer these programs. 

A questionnaire was mailed to 996 high school teach-

ers throughout the United States who, in response to an 

earlier survey by the national Science Teachers Associa-

tion, had said that they teach physics—at least on 

occasion. Unfortunately, the response to this survey 

was so poor (only 24.7 per cent of the questionnaires 

were returned) that no definitive conclusions could be 

drawn. However, the AAPT did prepare a synopsis and 

analysis on those schools that responded to the survey (1) 

This survey found that in the responding schools, 

fewer than 2 0 per cent of the students had taken a first-

year physics course. Only 6 of the 246 physics teachers 

indicated that they taught an advanced (second year) 

physics class. From the responses to the survey, it was 

concluded that only approximately 40 per cent of the 

responding teachers who taught physics actually consid-

ered themselves to be physics teachers (1, p. 37). 

In addition, the survey reveals that the largest 

number of the responding teachers (99 of the 246 teachers 

or 40.24 per cent) had 3 different preparations per day. 

Only 9 of the responding teachers indicated that they had 
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only 1 preparation per day, while 37 indicated that they 

had 5 or more preparations per day (1, p. 37). 

When asked to indicate the total number of students 

in all of their classes, 16 of the 246 teachers responded 

that they taught less than 50 students, 89 taught between 

50 and 99, 116 taught between 100 and 149, 16 taught 

between 150 and 199, and only 1 taught 200 or more students. 

The most commonly reported average class size in physics 

was 15 to 19 students with only 2 teachers reporting an 

average of 35 or more students per physics class. One 

result (which surprised the AAPT) is that 117 of the 246 

responding teachers (47.6 per cent) indicated that 50 per 

cent or more of the graduating class had completed a 

physical science survey course; based upon written comments 

by the teachers, the AAPT concludes that many or most of 

the teachers categorized ninth grade "general science" 

as a "physical science survey course" (1, p. 37). 

The AAPT survey found that the most commonly used 

text (131 teachers) in first-year physics is Modern 

Physics by Williams and others (35). One hundred and 

sixty-five of the responding teachers indicated that they 

use a lab book which had been prepared for use with their 

text (1, p. 37). 

When asked to grade several aspects related to their 

first-year physics course, the teachers' answers indicate 

that they are generally happy with many of these aspects. 
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This contentment is especially marked with regard to the 

textbook used, relationships with school administrators, 

and relationships with other science teachers in their 

school. It was much weaker in other areas, especially 

regarding relationships outside the school, e.g., with 

science teachers in nearby schools, and with college and 

university physics and science education faculties (1, 

p. 37). 

The vast majority of the responding teachers, 85 per 

cent, indicated that they would like to participate in 

in-service programs. Nearly half (43 per cent) of the 

responding teachers indicated that the best time for these 

programs would be in the summer months. Most of these 

teachers appear to prefer in-service programs that are 

oriented toward providing them with (a) introductions to 

new developments in physics and (b) physics content for 

which college credit is awarded. The least desirable 

orientations for in-service programs are those on (a) 

new physics curricula and materials and (b) presentations 

on physics content to the non-science oriented components 

of the schools and the community (1, p. 37). 

The AAPT survey found the extent of scientific read-

ing done by the participants to be significant both in 

terms of quality and quantity. The average responding 

teacher read 2.7 journals. Exactly 33 per cent of the 

respondents read The Physics Teacher, over 50 per cent 
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read Scientific American, almost 25 per cent read Physics 

Today, but fewer than 10 per cent read the American 

Journal of Physics (1, p. 37). 

The survey revealed that memberships in professional 

and union-type associations were extensive and widely 

varied. Nearly 60 per cent of the responding teachers 

belong to the National Education Association (NEA); nearly 

30 per cent belong to the National Science Teachers Associ-

ation (NSTA); about 21 per cent belong to the American 

Association of Physics Teachers (AAPT). Memberships in 

other organizations include 2 per cent in the American 

Association for the Advancement of Science (AAAS), 41 per 

cent in a state teachers organization, 23 per cent in a 

state science teachers organization, 6 per cent in the 

National Council of Mathematics Teachers (NCMT), less than 

0.50 per cent in the American Physical Society (APS), 49 

per cent in local teachers organizations, and 12 per cent 

in other organizations. Thus, more physics teachers be-

longed to the NEA than to any other single organization. 

Among the professional associations in physics and science, 

membership is greatest in NSTA and AAPT (1, p. 37). 

Summary 

The literature indicates that there is a growing 

awareness within the professional physics community about 

the problems which are involved with the teaching of 
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physics in secondary schools. There is also a growing 

commitment on the part of professional associations to 

work toward improving the status of physics education at 

the secondary level. 

Research studies, such as those conducted by the 

American Association of Physics Teachers and the American 

Institute of Physics, point out the need for changes in 

the traditional approaches to in-service education pro-

grams for physics teachers. Also indicated are the needs 

for more information concerning the status of physics 

education in the secondary schools and for information 

concerning the types of in-service education programs 

that physics teachers prefer and believe will be of 

greatest value. 
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CHAPTER III 

METHODS AND PROCEDURES 

Introduction 

The purpose of this chapter is to present the methods 

and procedures used to obtain and analyze the data in this 

research study. The survey method of research was used to 

determine the in-service needs and preferences of secondary 

school physics teachers in Texas public secondary schools 

and to profile the status of physics education in those 

schools. 

Population Identification 

A list of the public secondary schools in Texas that 

offered physics in the school year 1978-1979, the most 

current available data, was obtained from the Division of 

Curriculum Development (7) of the Texas Education Agency 

(TEA) (see Appendix). This TEA list, which served as 

the preliminary source document to determine the popula-

tion for this research study, identifies 671 schools that 

offered at least one course in introductory physics and 

58 schools that offered at least one course in advanced 

(second year) physics. 

45 
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The TEA list was provided in the form of a photocopy 

of a computer printout that identified the schools (which 

offered a course in physics) by name, county, school 

district, and a school number within the school district, 

using the same nine-digit code which is used by the TEA in 

the Texas School Directory (8). The Texas School Directory 

is the official list of accredited public and private 

schools in Texas. The first three digits of this code 

range from 001 to 254 to alphabetically identify the 

counties in which the schools are located; the second 

three-digit sequence, which ranges from 901 up, identifies 

the school by school district in the specified county; the 

final three-digits, which range from 001 to 039, identify 

the individual high schools in each district. The schools 

appear in the same order on the list provided by the TEA 

as in the Texas School Directory (8). 

Since the Texas School Directory provides additional 

information concerning the schools (including enrollment 

data, grades taught, regional educational service center 

number, and a complete mailing address), a copy of the 

1980-1981 edition was obtained form the TEA, and the TEA 

list was used to identify the schools in the directory 

that offer a course in introductory (first year) physics. 

The 1980-1981 edition of the Texas School Directory is, 

therefore, the primary source document used to identify 

the population for this research study, and it was used 
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throughout the remainder of this research study. For 

the purpose of this investigation, the 671 schools (which 

were identified as offering a course in introductory 

physics by using the list provided by the TEA) are con-

sidered to be the population of public secondary schools 

in Texas that offer physics courses. 

During the process of completing the survey portions 

of this research study, data for the school year 1979-1980 

were also obtained from the TEA (see Appendix). These 

data identify 635 schools that offered a course in intro-

ductory physics and 45 schools that offered an advanced 

physics course. Of the 635 schools that were identified 

by this second TEA list for 1979-1980, 539 (84.88 per 

cent) also appear on the 1978-1979 list. 

Sample Selection 

In order to avoid the possible problems that are 

associated with small samples, it was decided that a 

random sample of 100 schools would be an appropriate 

sample size for this research study. This sample size 

corresponds to 14.9 per cent of the population of 671 

schools, which is in agreement with the guidelines 

suggested by Roscoe (6, p. 184) who recommends a sample 

size about one-tenth the size of the parent population. 

It is also in agreement with Kerlinger's (5, pp. 127-129) 
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recommendation to use a large sample size in order to give 

the principle of randomization a chance to work. 

In addition, in order to insure that the sample popu-

lation is an accurate model of the total population, the 

sample was stratified with respect to relative school 

size and geographic location, with relative school size 

considered as the most important of these criterion. The 

population could be adequately stratified with respect to 

these parameters by using the school's UIL classification 

(as identified by the University Interscholastic League) 

to represent the school's relative size and by identifying 

in which of the twenty districts of the TEA Regional Edu-

cational Service Centers the schools were located in order 

to indicate the schools' geographic locations within the 

state. 

The UIL listing was cross-referenced with the schools 

that had been identified in the Texas School Directory by 

using the TEA list for 1978-1979. In this way, the UIL 

classification for each school of the population was 

determined, and it was recorded in the researcher's copy 

of the Texas School Directory. School size is the major 

criterion used by the UIL in determining a school's UIL 

classification (see Appendix). 

The UIL classifications in order of increasing school 

size are Class A (1A), Class AA (2A), Class AAA (3A), 

Class AAAA (4A), and Class AAAAA (5A). However, when the 
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UIL list was cross-referenced with the population in the 

Texas School Directory, it was found that six of the 

schools in the population were not classified by the UIL. 

For purposes of analysis, these six schools were assigned 

an 0 (OA) classification to distinguish them from the 

remainder of the population. 

The Regional Education Service Center district number 

for each of the schools in the population was easily deter-

mined since this information is included in the Texas 

School Directory. The locations of these twenty districts, 

hereafter referred to as TEA districts, are indicated on 

the map in the Appendix. 

The population was analyzed with respect to TEA 

district and UIL class to determine the distribution of 

the population by UIL class within each TEA district. 

This analysis is presented in Table I; examination of the 

distribution reveals that it is clearly non-uniform by 

district and by UIL classification. The largest percent-

age of the population is located in District 4, which 

contains 85 of the 671 schools or 12.67 per cent of the 

population. The smallest percentage of the population is 

located in District 19, which contains only 16 of the 671 

schools or 2.38 per cent of the population. 

In terms of UIL classification, the largest percent-

age of the population are Class 5A schools—229 of the 

671 schools or 34.13 per cent. The smallest percentage 
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POPULATION ANALYSIS BY TEA DISTRICT 
AND UIL CLASSIFICATION 
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TEA District 

Population by UIL Classification 

Total TEA District A AA AAA AAAA AAAAA 0 Total 

1 1 0 7 8 10 0 26 
2 1 5 3 6 7 0 22 
3 2 6 13 4 3 0 28 
4 0 2 8 11 62 2 85 
5 1 1 7 7 9 0 25 
6 3 4 15 10 3 0 35 
7 6 7 14 9 7 0 43 
8 2 3 7 4 1 0 17 
9 2 4 3 6 2 0 17 
10 0 9 9 12 37 2 69 
11 5 3 7 14 15 1 45 
12 3 7 7 8 6 0 31 
13 2 4 12 12 12 1 43 
14 4 7 5 3 0 0 19 
15 7 7 1 4 

j 
2 2 0 22 

16 3 11 | 5 3 5 0 27 
17 6 5 j 11 4 4 0 30 
18 6 3 i 4 4 5 0 22 
19 0 1 2 0 13 0 16 
20 1 7 

i 
9 6 26 0 49 

55 96 152 133 229 6 671 

of the schools are Class 1A—55 of the 671 schools or 

about 8.2 per cent of the population (excluded are the 

Class OA schools that are not classified by the UIL). 
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A study of the population distribution as presented 

in Table I reveals that TEA districts 4, 7, 10, 11, 13, 

and 20 appear to differ significantly with respect to the 

proportion and distribution of their population within the 

various UIL classes. Each of districts 7, 10, 11, 13, and 

20 contain at least one-half as many schools as district 

4, which is the most populous district. In addition, 

each of these six districts contains more large (4A and 

5A) schools than small (1A and 2A) schools. 

Collectively these six districts contain nearly one-

half (49.78 per cent) of the population, or 334 of the 

671 schools. They also collectively contain more than 

two-thirds (69.43 per cent) of the largest schools (5A) 

and about one-fourth (25.45 per cent) of the smallest 

schools (1A). Finally, these six districts contain all 

of the unclassified schools (OA). 

For purposes of analysis it was decided to refer to 

the schools in districts 4, 7, 10, 11, 13, and 20 as 

Group I, and to refer to the schools in the remaining 14 

districts as Group II. It should be noted that (with the 

exception of district 7) each of the other Group I dis-

tricts contain a major metropolitan area (250,000+ popula-

tion). District 4 includes Houston, districts 10 and 11 

encompass the Dallas and Fort Worth metropolitan area, 

district 13 contains Austin, and district 20 includes San 

Antonio. The only major exception is district 19 (Group 
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II) which includes El Paso. Thus, the Group I districts 

encompass most of the larger major metropolitan areas of 

the state. 

It had been decided that the major criterion for 

stratification would be relative school size as determined 

by UIL classification, and that geographic location would 

be a secondary criterion. The purpose of using this 

secondary criterion was to insure that the sample, when 

selected, would not be concentrated in any particular 

area of the state in greater proportion to the overall 

population. Because of this, and because of this apparent 

dichotomy with regard to TEA districts, it was conclulded 

that it would be appropriate to use this dichotomy as the 

bases of stratification for geographic location instead 

of the specific TEA district. 

The use of this Group I-Group II dichotomy offered 

the advantage of insuring that the sample, when selected, 

would not be overly concentrated in the major metropoli-

tan areas. An analysis of the population distribution 

with respect to UIL class within each group is presented 

in Table II. 

It is apparent that there are differences between the 

two groups in terms of the percentages of schools within 

each UIL class. From these data, it can be concluded 

that the largest percentage of the population in Group I 



TABLE II 

FREQUENCY DISTRIBUTION OF POPULATION 
BY UIL CLASSIFICATION 
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Frequency by UIL Classification 

0 1 2 3 4 5 Total 

Group I 6 14 32 59 64 159 334 

Group II 0 41 64 93 69 70 337 

Total 6 55 96 152 133 229 671 

are Class 5A, while the largest percentage of the popula-

tion in Group II are Class 3A. 

A detailed breakdown of the population percentages by 

UIL class within each group and the total population are 

presented in Table III. 

TABLE III 

PERCENTAGE DISTRIBUTION OF POPULATION 
BY UIL CLASSIFICATION 

Percentage by UIL Classification 

0 1 2 3 4 5 Total 

Group I 0.9 2.09 4.77 8.79 9.54 23.70 49.78 

Group II 0.0 6.11 9.54 13.86 10.28 10.43 50.22 

Total 0.9 8.20 14 .30 22.65 19.82 34.13 100.00 
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Table III data indicate that 34.13 per cent of the total 

population of schools are Class 5A, and that most of these 

are located in Group I. About one-fifth (19.82 per cent) 

of the total population are Class 4A, and these are 

approximately evenly distributed between the two groups. 

Close to one-fourth of the population are Class 3A, with 

the majority of these schools in Group II. In Class 2A 

are 14.3 per cent of the population, with exactly two-

thirds of these in Group II. In Class 1A are 9.20 per 

cent of the population, with nearly three-fourths of the 

population of these schools in Group II. Less than 1 per 

cent of the schools in the population are not classified 

by the UIL (Class OA), and all of these are located in 

Group I. 

The information presented in Tables II and III was 

used to determine the desired structure for the stratified 

sample to be selected. The structure which was decided 

on is presented in Table IV. This structure was developed 

essentially by rounding off the percentages in Table III. 

This structure permits the selection of a sample that 

parallels the true population by UIL classification and 

distribution among the twenty TEA districts by group. In 

this manner, a sample was selected that was not concen-

trated in any particular area of the state in greater 

proportion to the true population. 
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TABLE IV 

FREQUENCY-PERCENTAGE DISTRIBUTION OF SAMPLE 
POPULATION BY UIL CLASSIFICATION 

Frequency-Percentage by UIL Classification 

0 1 2 3 4 5 Total 

Group I 1 2 4 9 10 24 50 

Group II 0 6 10 14 10 10 50 

Total 1 8 14 23 20 34 100 

The population was subsequently sorted by UIL Class 

into groups I and II using the TEA codes. A table of 

random numbers was used in conjunction with Tables I and 

IV to select the actual schools to be sampled by TEA code, 

Construction of the Survey 
Instrument 

The survey instrument (Appendix F) used to conduct 

this research study is a modified version of a question-

naire designed in 1978 by the Needs Assessment Task Force 

of the American Association of Physics Teachers. This 

questionnaire was used in 1978 by the AAPT to conduct 

a needs assessment of high school physics teachers (1). 

This instrument was chosen as the basis for the survey 

instrument for this investigation because it was used to 

conduct the AAPT survey that is the primary basis for 
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this research study; the AAPT questionnaire was designed 

by a panel of experts to determine the in-service needs 

of high school physics teachers and to gather information 

concerning the status of physics education in secondary 

schools. Also this questionnaire had been tested by its 

use in the AAPT survey. 

The questionnaire was modified to make it more accu-

rately reflect the research questions for this investiga-

tion after a study of the professional literature. In 

making these modifications, particular use was made of 

the reports by the Commission on College Physics (3) and 

the American Institute of Physics (2) as well as the 

survey by Cosper (4). Also consulted were several members 

of the professional physics community, several profes-

sional associations, and the doctoral committee concerning 

modifications to the instrument. To assist in locating 

possible sources, an on-line search of the DIALOG data 

base was conducted. 

The first draft of the questionnaire was modified in 

three ways. The questions that dealt with overall statis-

tical information concerning the schools, such as the 

percentages of students who enrolled in particular sub-

jects, were eliminated. This action was felt to be 

appropriate since it is unlikely that physics teachers 

would have this information and, at best, could only 

provide estimates without being greatly inconvenienced. 
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Several questions were modified to reflect the specific 

research questions for this study, and formats were 

changed to make it easier for teachers to respond. 

Finally, some questions were added to insure that the 

instrument provided coverage of all the proposed research 

questions for this investigation, and the order of many 

questions was changed so that the questions would corre-

spond to the order of the research questions. 

This first draft of the questionnaire was submitted 

to advisory professors for comments and suggestions. The 

questionnaire was revised and submitted to the doctoral 

committee, and revisions were made based upon the sugges-

tions of the committee. To assure that the modifications 

to the original instrument were appropriate for this 

investigation, the questionnaire was submitted to a panel 

of advisors who were asked to evaluate it for content 

validity. 

The questionnaire, along with a copy of the revised 

dissertation proposal, was submitted to a panel of advi-

sors that included Dr. Vincent Genusa (Professor of Physics, 

Northeast Louisiana University), Mr. Jack G. Hehn ( a 

former high school physics teacher and General Manager 

of the Physics Instructional Center, North Texas State 

University), and Mrs. Virginia Rawlins (Assistant Profes-

sor of Physics, North Texas State University and President 
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of the Texas Section of the American Association of 

Physics Teachers) (Appendix). 

Each member of the panel of advisors proposed 

several changes in the survey and modifications to the 

instrument. In some cases, the same changes were proposed 

by two or all three members of the panel. Several dis-

cussions were held with each member of the panel concern-

ing all of the proposed modifications, and several changes 

were made in the questionnaire based upon the recommenda-

tions of the panel. The modifications included adding 

several questions, adding parts to several questions, 

combining some questions, and rewordings to insure that 

the questions were clear, concise, and understandable. 

Because of the nature of these modifications, it was neces-

sary to propose additional, appropriate research questions. 

The Pilot Study 

To secure preliminary teacher reactions and determine 

the relative ease with which the questionnaire could be 

completed and the results analyzed, the questionnaire was 

pilot tested by submission to six secondary school physics 

teachers in Monroe, Louisiana (Appendix). Comments and 

suggestions were requested to determine any weaknesses in 

the questionnaire. 

The questionnaire, along with an appropriate cover 

letter explaining the purposes of the study, was sent to 
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each of the six teachers. Initially, only three of the 

six teachers responded to the pilot study. A follow-up 

letter and an additional copy of the questionnaire were 

sent to those teachers who had not responded. After this 

follow-up, one additional teacher responded; this brought 

the total response to the pilot study to four (two-thirds) 

of the teachers who had been asked to participate. 

In addition to completing the questionnaire and 

indicating the time required to complete the questionnaire, 

the pilot study participants also provided information 

concerning the clarity and appropriateness of the ques-

tions. From this information and an analysis of the 

results of the pilot study, additional wording and 

phraseology revisions were made before the questionnaire 

was printed and mailed to the physics teachers in the 

schools that had been selected to participate in the 

actual survey. 

Survey 

The questionnaire (Appendix) along with an 

appropriate cover letter explaining the purpose of the 

investigation (Appendix) was mailed with a postage 

paid, addressed return envelope to the physics teacher(s) 

in each of the schools selected as members of the sample 

population. In order to keep track of the responses, 

the return envelopes and questionnaires were coded using 



60 

the TEA codes preceeded by a 1 for Group I schools and a 

2 for Group II schools, followed by numbers ranging from 

01 to 50 to identify each member of each group. 

A follow-up mailing was conducted within two weeks to 

obtain the greatest possible return rate. Within three 

weeks, returns had been obtained from 72 of the 100 

schools. However, only 69 of these 72 returns were 

usable, yielding a 69 per cent overall response rate. 

Returns were received from 38 of the 50 schools in Group 

I (76 per cent) and 31 of the 50 schools in Group II (62 

per cent). 

Processing the Data 

As the questionnaires were returned from the sample 

population, an item by item analysis of each questionnaire 

was conducted using analysis sheets that were prepared 

for each item of the questionnaire. Since most of the 

items on the questionnaires were designed to permit the 

teachers to respond in a way which yielded data in an 

objective format, percentages and frequencies were 

selected as an appropriate method of analysis for these 

data. These treatments allowed the large groups of 

responses to be summarized into more manageable form. 

However, some of the questions on the questionnaire were 

designed to permit more open-ended responses or objective 

responses that were clearly not based on objective 
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standards. The data accumulated as responses to these 

questions were summarized with respect to any apparent 

trends by presentation of average response values. Where 

appropriate and feasible, percentages and frequencies 

were also computed for these items. 

Statistical tables, based upon percentages and fre-

quency counts or average response values, are presented 

in Chapter IV. After the presentation of data for 

each question of the questionnaire, the in-service needs 

and preferences of physics teachers in Texas public 

secondary schools or the status of physics education in 

these schools is discussed. 

Summary 

The survey method of research was used to determine 

the in-service needs and preferences of physics teachers 

in Texas public secondary schools and to gather data from 

which to profile the status of physics education in those 

schools. To identify and stratify the population with 

respect to relative school size and geographic location, 

lists were obtained from the Texas Education Agency and 

the University Interscholastic League. After developing, 

evaluating, and pilot testing, the questionnaire was 

modified and sent to the physics teacher(s) in each of 

the 100 schools that had been randomly selected as 
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participants in the survey. Usable returns were obtained 

from 69 of these 100 schools, yielding a 69 per cent 

overall response rate. 
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CHAPTER IV 

PRESENTATION AND ANALYSES OF DATA 

Introduction 

This chapter presents an analyses of the data 

collected from responses to the survey instrument. These 

data are presented, for the most part, in tabular form by 

frequency and percentage or average values. The format 

of the analysis follows the sequence of the research ques-

tions as they appear in Chapter I. An analysis of the 

response rate to the survey is also presented in this 

chapter. 

The Survey 

A questionnaire (page 147) was developed and used 

to determine the in-service needs and preferences of 

physics teachers in Texas public secondary schools and 

to gather data from which to profile the status of physics 

education in those schools. The questionnaire is a modi-

fied version of the one that was designed in 1978 by the 

Needs Assessment Task Force of the American Association 

of Physics Teachers. 

The survey method of research was used because it is 

the most efficient means of contacting all of the members 

64 



65 

of a large, widely dispersed sample. This method also 

made it possible to obtain responses to a large number 

of questions. 

The population was identified from a list provided 

by the Texas Education Agency. A stratified random 

sample of 100 public secondary schools was selected from 

the population of 671 public secondary schools in Texas 

which offered a course in introductory physics in 1978-

1979. 

Copies of the questionnaire were mailed to a physics 

teacher in each of the 100 selected schools. Subsequent 

to a follow-up mailing, a total of 69 usable responses 

were obtained, yielding a response rate of 69 per cent. 

The total responses vary in the tables because some of the 

questions called for multiple responses and some respon-

dents did not answer all of the questions. 

Response Rate to the Survey 

A detailed breakdown of the number of schools 

sampled and the response rate to the survey by UIL class 

within each group is presented in Table V. Group I is 

composed of the schools in TEA districts 4, 7, 10, 11, 13, 

and 20 (see map, page 153). These districts contain the 

majority of the major metropolitan areas of the state. 

Group II is composed of the schools in TEA districts 1, 2, 
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TABLE V 

SURVEY RESPONSE RATE BY UIL CLASS 

UIL 
Class 

Group I Respondents Group II Respondents 
UIL 
Class Number 

Sampled 
Number 
Returned 

Per 
Cent 

Number 
Sampled 

Number 
Returned 

Per 
Cent 

0 1 1 100 • • . 
1 2 2 100 6 2 33 

2 4 4 100 10 5 50 

3 9 5 56 14 8 57 

4 10 7 70 10 7 70 

5 24 19 79 10 9 90 

Total 50 38 76 50 31 62 

3, 5, 6, 8, 9, 12, 14, 15, 16, 17, 18, and 19; it encom-

passes the remaining areas of the state . 

The Class 0 schools are not classified by the UIL: these 

schools are included in Group I. The response rate for 

this group was 100 per cent, but only one school was 

sampled. The Class 1 and Class 2 schools represent the 

smallest schools in each group for which the response rate 

was much better in Group I than in Group II. The Class 3 

schools represent the mid-sized schools of each group, and 

the response rate for this class was approximately equal 

for the two groups. The Class 4 and Class 5 schools repre-

sent the larger schools of each group. The response rate 
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for the Class 4 schools was exactly the same for the two 

groups. The response rate for the Class 5 schools was 

somewhat better for Group II than for Group I. 

The overall response rate was 76 per cent for the 

Group I schools and 62 per cent for the Group II schools. 

Table VI combines the data for the two groups and shows 

the response rate by UIL class for the entire sample, 

which equalled or exceeded 50 per cent for all UIE classes 

for the entire sample. 

TABLE VI 

SURVEY RESPONSE RATE BY UIL CLASS 

UIL 
Class 

Survey 
Population 

Surveys 
Returned 

Percentage 
of UIL Class 

0 1 1 100 

1 8 4 50 

2 14 9 64 

3 23 13 57 

4 20 14 70 

5 34 28 82 

Total 100 69 69 

The criterion for an acceptable response rate to this 

survey was in the 40 to 50 per cent range. This criterion 

was not only satisfied for the overall sample, it was 
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satisfied for every category by relative size (UIL class) 

within the sample. 

For the entire sample, the response rate was highest 

for the large (Class 5) schools and lowest for the small 

(Class 1) schools (the Class 0 schools in Group I are not 

classified by the UIL). There are, however, substantial 

differences in the number of schools sampled in the various 

classes, since the schools sampled in each class in each 

group were chosen in proportion to the population percent-

ages of schools by class within each group. 

A breakdown of the number of schools sampled and the 

response rate to the survey by TEA district is presented 

in Table VII. The response rate to the survey was 100 per 

cent in Districts 1, 3, 4, 5, 9, and 16. The response rate 

equalled or exceeded 50 per cent in all but four districts 

of which three are in Group II. 

Collective examination of the data in Tables V, VI, 

and VII makes it possible to make some generalizations 

concerning the sample population as a whole and the rela-

tive likelihood of a particular size school responding to 

the survey. It is apparent that the sample population is 

distributed geographically across the state by relative 

size. More importantly, returns were received from 

eighteen of the twenty districts. Thus, the sample repre-

sents a good cross-section of and distribution within the 

population. It should therefore be appropriate to 



69 

generalize from the sample population to the entire popu-

lation. 

TABLE VII 

SURVEY RESPONSE RATE BY TEA DISTRICT 

TEA Survey Surveys Percentage 
District* Population Returned by District 

1 2 2 100 

2 6 4 67 

3 2 2 100 

4** 13 13 100 

5 2 2 100 

6 9 5 56 

7* * 9 8 89 

8 1 0 0 

9 2 2 100 

10** 9 5 56 

11** 7 5 71 

12 5 3 60 

13** 10 5 50 

14 2 0 0 

15 2 1 50 

16 4 4 100 

17 6 3 50 

18 4 1 25 

19 3 2 67 

20** 5 2 40 

Total 100 69 69 

*For locations of districts see map, page 153. 
**Group I districts; all others are Group II. 
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The data in Tables V, VI, and VII indicate that the 

mid-sized to larger schools (Class 3 and 4) were approxi-

mately equally likely to respond to the survey regardless 

of group membership. The smaller and smallest schools 

(Class 2 and 1) were more likely to respond to the survey 

if in Group I, while the largest schools (Class 5) were 

more likely to respond if in Group II. 

Because of the differences in the responses of the two 

groups that were used, the data are presented for each 

group as well as for the responding population. In addi-

tion, where differences in the responses occur as a func-

tion of relative school size, these differences are 

discussed. 

Analyses of Data 

Chapter I presented the research questions for this 

study. The data analyses follows the sequence of these 

research questions. 

Research Question One 

Research question one contains four parts that are 

designed to elicit information on the working conditions 

of physics teachers. The first seven questions on the 

survey instrument address the four parts of research 

question one. 
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Student workload.—Survey question one asked the 

respondents to identify the total number of students in 

all classes. These data are presented by group in Table 

VIII. Nearly two-thirds (65.22 per cent) of all respon-

dents teach a total of less than 100 students. Exactly 

one-third of all respondents teach between 100 and 149 

students. Very few (1.45 per cent) of the respondents 

teach 150 or more students. 

TABLE VIII 

STUDENT WORKLOAD OF RESPONDENTS 

Number of Group I Group II 
Total 

Respondents 

Students 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Fewer than 50 7 18.42 7 22.58 14 20.29 

50 - 99 17 44.74 14 45.16 31 44.93 

100 - 149 14 36.84 9 29.03 23 33.33 

150 - 199 0 • 1 3.23 1 1.45 

200 or more 0 • 0 • 0 • 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of responses. 

Although there are no dramatic differences between 

the two groups, a slightly larger percentage of the group 

II respondents teach a total of fewer than 50 students. 
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More Group I respondents teach between 100 and 149 stu-

dents . 

In terms of UIL Class, the majority (70 per cent) of 

the respondents in the Class 0, 1, 2, and 3 (small to 

mid-size) schools teach between 50 and 99 students. In 

the Class 4 schools, the majority (57 per cent) of the 

respondents teach between 100 and 149 students. In the 

Class 5 schools, the largest number of respondents (39 

per cent) teach between 100 and 149 students, and a nearly 

equal number (36 per cent) teach between 50 and 99 stu-

dents. These data indicate that the total number of 

students taught per teacher is greater in the larger 

schools. 

Course workload.—Survey question two asked the 

responding teachers to indicate the number of different 

daily class preparations. The responses to this question 

are presented in Table IX. 

Nearly one-half of the respondents (47.83 per cent) 

have three different daily preparations. Slightly less 

than one-fourth of the respondents (24.64 per cent) have 

one or two different daily preparations, and 27.53 per 

cent of the respondents have four or more different daily 

preparations. These data indicate that 71.05 per cent of 

the respondents in Group I have three or more different 

daily preparations, as do 80.64 per cent of Group II 

respondents. 
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TABLE IX 

COURSE WORKLOAD OF RESPONDENTS 
(NUMBER OF DIFFERENT PREPARATIONS PER DAY) 

Daily Class 
Group I Group II 

Total 
. Respondents 

Preparations 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

One 1 2.63 0 0.00 1 1.45 

Two 10 26.32 6 19.36 16 23.19 

Three 16 42.11 17 54.84 33 47.83 

Four 8 21.05 4 12.90 12 17.39 

Five or more 3 7.89 4 12.90 7 10.14 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of responses, 

In terms of UIL Class, all four of the Class 1 respon-

dents have five or more preparations per day. The majority 

of the Class 2 respondents (55.56 per cent) have three 

different daily preparations; the remaining respondents 

in this class have four or more different daily prepara-

tinos. In the Class 3 schools, the largest number of 

the respondents (46.15 per cent) have three different 

preparations; nearly one-fourth of the Class 3 respondents 

(23.08 per cent) have two different preparations per day, 

and nearly one-third (30.77 per cent) have four. In Class 

4, exactly one-half of the respondents have three 
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preparations while equal percentages (21.43 per cent) have 

two and four daily preparations. In Class 5, the majority 

of the respondents (53.57 per cent) have three different 

preparations; most of the remaining respondents in this 

class (32.14 per cent) have two different preparations. 

The most notable point about these data is that it 

indicates that teachers in the smaller schools have more 

preparations per day. In fact, all of the respondents in 

the smallest schools (Class 1) have five or more different 

daily preparations, and almost one-half of the Class 2 

respondents have five or more different preprations per 

day. Two-fifths of the respondents in the mid-sized 

schools (Class 3) have five or more preparations per 

day. Less than one-third (28.57 per cent) of the Class 

4 respondents have five or more preparations, while for 

Class 5 schools the figure is only 10.71 per cent. Thus, 

as the schools increased in size, the number of different 

daily preparations per respondent decreased. 

Introductory physics class workload.—Survey question 

three asked the respondents to indicate the number of 

introductory physics classes that they teach. The data 

for this question are presented by group in Table X. 

Nearly two-thirds of the total respondents (62.23 per 

cent) teach only one class of introductory physics. 

Overall, only 4.35 per cent of the respondents teach four 
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or more classes of introductory physics. For the total 

respondents, 1.59 is the average number of classes of 

introductory physics taught per teacher. 

TABLE X 

INTRODUCTORY PHYSICS CLASS WORKLOAD 
OF RESPONDENTS 

Number of 
Group I Group II 

Total 
Respondents 

Classes 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

One 20 52.63 23 74.19 43 62.32 

Two 10 26.32 5 16.13 15 21.74 

Three 5 13.16 3 9.68 8 11.59 

Four 2 5.26 0 • 1 2.90 

Five or more 1 2.63 0 • 1 1.45 

Totals 38 100.00 31 100.00 68 100.00 

*F = frequency of responses. 

By UIL class, only respondents from the Class 5 

schools teach three or more classes of first-year physics, 

and only the Class 5 respondents in Group I teach four or 

more. Thus, it appears that teachers in the small to mid-

sized schools (Class 1, 2, and 3) rarely teach more than 

one class of introductory physics, and only teachers in 

the largest of schools teach three or more classes. 
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Regardless of the schools' size, none of the Group II 

respondents teaches more than three classes. 

Class size of introductory physics.—Survey question 

four asked the responding teachers to indicate the average 

enrollment in their introductory physics classes. The 

responses to this question are contained in Table XI. 

TABLE XI 

AVERAGE ENROLLMENT IN INTRODUCTORY 
PHYSICS CLASSES 

Enrollment 
Group I Group II 

Total 
Respondents 

Enrollment 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Less than 15 12 31.58 19 61.29 31 44.93 

i—1 1 L
O
 

i—1 7 18.42 5 16.13 12 17. 39 

20 - 24 8 21.05 3 9.68 11 15.94 

25 - 29 4 10.53 0 0.00 4 5.80 

30 - 34 2 5.26 0 0.00 2 2.90 

35 or more 5 13.16 4 12.90 9 13.04 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of responses. 

Only 21.74 per cent of the introductory physics 

classes taught by all respondents have 25 or more students. 

Nearly two-thirds of the classes (62.32 per cent) contain 
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less than 20 students, and almost one-half (44.93 per cent) 

contain less than 15 students. 

In the Group I schools, only 31.58 per cent of the 

classes contain less than 15 students; for the Group II 

schools, however, this percentage is nearly double at 

61.29 per cent. In the Group I schools, more than one-

fourth of the classes (28.95 per cent) contain 25 or more 

students. In the Group II schools, this percentage is 

only 12.90 per cent. 

The average enrollment in introductory physics also 

varies as a function of UIL Class. In all UIL classes 

except Class 5, the largest number of respondents have an 

average of less than 15 students in each first-year physics 

class. Only respondents form the Class 5 schools report 

an average class enrollment that is greater than 15 stu-

dents; 25 per cent of the Class 5 respondents report an 

average enrollment in introductory physics of 35 or more 

students. As the schools' size increases form Class 1 to 

Class 5, the average enrollment in first-year physics 

shows a definite increase. 

Enrollment trends.—Survey question five asked the 

responding teachers to estimate trends in student enroll-

ment in introductory physics for the past few years. The 

responses to this question are contained in Table XII. 



TABLE XII 

ENROLLMENT TRENDS IN INTRODUCTORY 
PHYSICS CLASSES 

78 

Fnrnl 1 merit 
Group I Group II 

To-

Respoi 
tal 
ndents 

Trend 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

No apparent 
trend 12 31.58 15 48.39 27 31.93 

Slight upward 
trend (less 
than 10 per 
cent) 14 36.84 1 3.23 15 21.74 

Slight downward 
trend (less 
than 10 per 
cent) 2 5.26 6 19.35 8 11.60 

Upward trend 
(10 per cent 
or more) 5 13.16 2 6.45 7 10.14 

Downward trend 
(10 per cent 
or more) 5 13.16 4 12.90 9 13.04 

No response 0 • 
3 9.68 3 4.35 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of responses. 

The largest group of respondents (39.13 per cent) 

report that they see no apparent trend in their enrollment 

in introductory physics, although 31.88 per cent of the 

respondents believed that there has been either an upward 
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or slight upward trend. Conversely, 24.63 per cent of the 

respondents believed that the trend is downward. 

There are differences in the responses for all trend 

categories between the two groups, and the differences are 

substantial in all but one category (downward trend of 10 

per cent or more). It appears that the teachers in the 

Group I schools have observed a slight upward trend in 

enrollment, while the teachers in the Group II schools 

have observed either no trend or a slight downward trend. 

With respect to UIL Class, the largest number of respon-

dents in all classes believes that there had been no 

apparent trend in their physics class enrollments. 

Other academic subjects taught.—Survey question six 

is in two parts. The first part asked the responding 

teachers if they teach any other subject in addition to 

physics. In Group I, 35 of the 38 teachers (92.11 per 

cent) responded that they do. In Group II 30 of the 31 

respondents (96.77 per cent) also teach other courses. 

Thus, 65 of the total 69 respondents (94.20 per cent) 

teach other subjects in addition to physics. The four 

respondents who do not teach additional subjects are 

from Class 5 (the largest) schools. 

The second part of question six asked the respondents 

to indicate which subjects they teach in addition to 

physics. These responses are presented in Table XIII. 



80 

TABLE XIII 

ACADEMIC SUBJECTS OTHER THAN PHYSICS TAUGHT 
BY RESPONDENTS 

Academic 
Group I Group II 

Total 
Respondents 

Subjects 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

General science 2 5 . 2 6 2 6 . 4 5 4 5 . 8 0 

Physical science 14 3 6 . 8 4 12 3 8 . 7 1 2 6 3 7 . 6 8 

Earth science 2 5 . 2 6 3 9 . 6 8 5 7 . 2 5 

Astronomy 0 0 . 0 0 3 9 . 6 8 3 4 . 3 5 

Chemistry 15 3 9 . 4 7 15 4 8 . 3 9 30 4 3 . 4 8 

Biology 9 2 3 . 6 8 7 2 2 . 5 8 16 2 3 . 1 9 

Mathematics 12 3 1 . 5 8 12 3 8 . 7 1 24 3 4 . 7 8 

Advanced physics . 3 7 . 8 9 0 0 . 0 0 3 4 . 3 5 

Other 2 5 . 2 6 6 1 9 . 3 5 8 1 1 . 5 9 

None 3 7 . 8 9 1 
J 

3 . 2 3 4 5 . 8 0 

*F = frequency of responses. 

A much larger percentage of the Group II respondents 

teach chemistry and subjects other than those listed on 

the questionnaire than do the Group I respondents. There 

were no notable differences by UIL class in the responses 

to this part of question six. 

Duties unrelated to teaching.—Survey question seven 

is in three parts. Part one asks the respondents if they 
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perform any duties that are not directly related to their 

teaching activities, whether assigned or voluntary. In 

Group I, 33 of the 38 respondents (86.84 per cent) perform 

other duties; in Group II, 27 of the 31 respondents (87.10 

per cent) perform other duties. Thus, 60 of the 69 respon-

dents (86.96 per cent) perform additional duties that are 

not directly related to their teaching duties. It appears 

that the vast majority of all respondents in all UIL 

classes perform additional duties that are not related to 

their teaching duties. 

Part two of question seven asked the respondents to 

indicate the type of other duties performed. The responses 

are presented in Table XIV. 

More than 40 per cent of the responding teachers serve 

as an advisor to some student organization. There seem to 

be substantial differences between groups in the areas of 

advisor, committee service, professional meetings, and 

other duties. In all of these areas, the differences 

between the responses of the groups is 10 per cent or more. 

There were no dramatic differences by UIL class. 

The teachers who perform duties other than those 

listed on the questionnaire were asked to list those 

duties. The responses were many and varied. 

For both groups, many of the other listed duties 

could have been indicated by marking one of the responses 

on the questionnaire. For example, "Junior class sponsor 
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TABLE XIV 

DUTIES PERFORMED BY RESPONDENTS IN ADDITION 
TO TEACHING 

Group I Group II 
Total 

Respondents 

Other Duties 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Advising student 
organizations 14 36 .84 15 4 8 . 3 9 29 4 2 . 0 3 

Administrative 
duties 7 18 .42 5 1 6 . 1 3 12 1 7 . 3 9 

Committee service 16 42 .11 8 2 5 . 8 1 24 34 .78 

Report/proposal 
preparation 6 15 .79 3 9 . 6 8 9 13 .04 

Professional 
meetings 16 42 .11 10 32 .36 26 37 .68 

Other 13 34 .21 15 4 8 . 3 9 28 4 0 . 5 8 

None 5 13 .16 4 1 2 . 9 0 9 13 .04 

*F = frequency of responses. 

could have been interpreted as "advising a student organi-

zation," which was listed on the questionnaire as could serv-

ing as a "debate coach" or "science team." However, the 

majority of the varied responses do not fit into the 

categories that were provided on the questionnaire. 

The third part of question seven asked the responding 

teachers to indicate the approximate percentage of their 

working day that is spent in the performance of all of 
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non-teaching related duties. These responses are pre-

sented in Table XV. 

TABLE XV 

PERCENTAGE OP WORKING DAY SPENT BY RESPONDENTS 
ON NON-TEACHING RELATED DUTIES 

pprcentacre of 
Group I Group II 

Tc 
Respc 

3tal 
indents 

1 J. 1 Nw* Vw A X w ^ ^ w •*" 

Working Day 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

0 - 5 15 39.48 13 41.93 28 40.58 

6 - 10 7 18.42 7 22.58 14 20.29 

11 - 15 9 23.68 | 5 16.13 14 20.29 

16 - 20 4 10.53 0 0.00 4 5.80 

21 - 25 3 7.89 3 9.68 6 8.70 

26 + 0 0.00 3 9.68 3 4.34 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of response. 

These data indicate that 60.87 per cent of the 

respondents spend 10 per cent or less of their time in 

the performance of these other duties. Less than 20 per 

cent of the respondents spend more than 15 per cent of 

their working day performing non-teaching duties, and 

very few (4.35 per cent) spend more than one-fourth of 
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their time on such duties. There were no notable differ-

ences by UIL class for any parts of this question. 

Research Question Two 

The second research question pertains to the texts 

and laboratory manuals used by the respondents in their 

physics classes. Two of the questions on the survey 

instrument elicit this information. 

Texts for introductory physics. Survey question 

eight asks the responding teachers to indicate the text 

used by their students in first-year physics. The 

responses to this question are presented in Table XVI. 

TABLE XVI 

TEXTBOOKS USED BY RESPONDENTS IN 
INTRODUCTORY PHYSICS 

Title of Text 
Group I Group II 

Total 
Respondents 

Title of Text 

F 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

PSSC 2 5.26 1 3 . 23 3 4.35 

Project Physics 

Modern Physics 

0 

23 60.53 

0 

17 54.84 

0 

40 

• 

57.97 

Another high school 
level text 

No response 

13 

0 

34.21 10 

3 

32.26 

9.68 

23 

3 

33. 33 

4.35 

Totals 38 100.00 31 100.00 69 100.00 

*F = Frequency of response 
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The most frequently used text in introductory physics 

is Modern Physics. Very few (4.35 per cent) of the 

responding teachers use PSSC, and none use Project Physics. 

Of the 23 teachers who use a text different from Modern 

Physics, Project Physics, or PSSC, 69.57 per cent use 

Physics: Principles and Problems by Murphy and Smoot. 

When the data were analyzed with respect to UIL class, 

only two notable differences appeared. All of the Class 1 

schools use the text by Murphy and Smoot and only large 

schools (Class 4 and 5) use the PSSC text. 

Use of physics laboratory books.—Survey question 

nine asked the responding teachers if their students use 

a laboratory book. Of the 69 respondents, 39 (56.52 per 

cent) require that their students use a laboratory book, 

while 30 (43.48 per cent) do not. For Group I, 23 (60.53 

p0j- cent) of the 38 respondents' students use a lab book, 

and 51.61 per cent of the Group II respondents' students 

do so. 

For the teachers whose students use a lab book, the 

second part of this survey question asked if the lab book 

is specifically prepared to accompany the selected text. 

Of the 39 teachers, 31 responded yes, 4 responded no, and 

4 did not respond. Thus, a large majority (79.49 per 

cent) of those who use a lab manual chose one that was 

specifically prepared to accompany the selected text. 
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For those teachers who use a lab manual other than the 

one specifically prepared to accompany the selected text, 

the third part of this survey question requested the 

author and title of the selected manual. One of these 4 

teachers uses the PSSC lab manual, one uses the Thornton 

lab manuals, one uses Essentials of Physics, by Gerwirtz, 

and the remaining teacher prepared a lab manual from a 

variety of sources. 

The final part of question nine asked the teachers to 

specify the source of laboratory handouts if such are used 

instead of a lab manual. Ten of the 21 responding teachers 

construct their own lab handouts, 8 teachers duplicate lab 

handouts from various sources, 1 teacher uses student-

constructed handouts, and 2 teachers use combinations of 

teacher-constructed handouts and handouts duplicated from 

various sources. 

With respect to UIL class, all of the respondents in 

Class 0 and 1 schools use the selected text related lab 

manual. The majority of the respondents from Class 2, 3, 

and 5 schools also follow this procedure. In the Class 4 

schools, however, the majority of the respondents do not 

use a lab book that is specifically prepared for the 

selected text; the majority of these Class 4 respondents 

use laboratory handouts. 

It is important to note that 9 of the 30 teachers 

who do not use a lab book also do not use laboratory 
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handouts. Thus, 9 of the 69 teachers (13.04 per cent) 

responded that their students use neither a laboratory 

book nor lab handouts of any kind. 

Research Question Three 

Survey question ten is directed at research question 

three. This question asked the responding teachers to 

indicate the approximate percentage of classroom time 

that is spent on three types of activities—teacher 

demonstrations, student laboratory investigations, and 

student recitations. 

Teacher demonstrations-experiments.—Table XVII 

summarizes the responses concerning teacher demonstrations. 

Over one-third of the respondents (39.13 per cent) devote 

10 per cent or less of their classroom time to teacher 

demonstrations, and almost two-thirds (63.77 per cent) of 

the teachers devote 20 per cent or less of their classroom 

time to this activity. 

The most notable difference between the two groups 

occurs with the percentage of respondents who devote 10 

per cent or less of their classroom time to teacher 

demonstrations. Exactly 50 per cent of the Group I 

respondents and only 26 per cent of the Group II teachers 

devote 10 per cent or less of classroom time to teacher 

demonstrations. The Group II respondents appear to spend 
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TABLE XVII 

CLASSROOM TIME DEVOTED BY RESPONDENTS TO 
TEACHER DEMONSTRATIONS-EXPERIMENTS 

Percentage of 
Group I Group II 

Total 
Respondents 

Classroom Time 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

0 - 1 0 1 9 5 0 . 0 0 8 2 5 . 8 1 2 7 3 9 . 1 3 

1 1 - 2 0 5 1 3 . 1 6 1 2 3 8 . 7 1 1 7 2 4 . 6 4 

2 1 - 3 0 8 2 1 . 0 5 7 2 2 . 5 8 1 5 2 1 J 7 4 

3 1 - 4 0 3 7 . 9 0 1 3 . 2 3 4 5 . 8 0 

4 1 - 5 0 2 5 . 2 6 0 • 
2 2 . 9 0 

5 1 + 0 • 
3 9 . 6 8 3 4 . 3 5 

No response 1 2 . 6 3 0 • 
1 1 . 4 5 

Totals 3 8 1 0 0 . 0 0 3 1 1 0 0 . 0 0 6 9 1 0 0 . 0 0 

*F = frequency of responses. 

a slightly larger percentage of their classroom time in 

teacher demonstrations than do the Group I respondents. 

Student laboratory investigations.—Table XVIII 

summarizes the data for the percentage of classroom time 

spent on student laboratory investigations. These data 

indicate that there are some differences between the two 

groups with respect to the percentage of classroom time 

devoted to student laboratory investigation, but these 
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differences are not as notable as those concerning the 

time spent on teacher demonstrations. 

TABLE XVIII 

CLASSROOM TIME DEVOTED BY RESPONDENTS TO 
STUDENT LABORATORY INVESTIGATIONS 

Percentage of 
Time 

Group I Group II 
Total 

Respondents 
Percentage of 

Time 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

0 - 1 0 4 10.53 7 22 .58 11 15.94 

11 - 20 13 34.21 8 25.81 21 30.43 

21 - 30 12 31.58 5 16.13 17 24.64 

31 - 40 7 18.42 6 19.35 13 18.84 

41 - 50 1 2.63 2 6.45 3 4.35 

51 + 0 • 
2 6.45 2 2.90 

No response 1 2.63 1 3.23 2 2.90 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of responses, 

In Group I, 53 per cent of the respondents spend more 

than 20 per cent of their classroom time in lab investiga-

tion; in Group II, lab time is nearly the same (48.38 per 

cent). For all respondents, more than 50 per cent devoted 

20 per cent or more of classroom time to student labora-

tory investigation. Although almost 90 per cent of the 
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Group I respondents (89.47 per cent) devote more than 10 

per cent of classroom time to student laboratory investi-

gations, the Group II percentage is somewhat smaller 

(77.42 per cent). 

Student recitation activities.--Table XIX summarizes 

data collected on the percentage of classroom time that 

is spent on student recitation activities (e.g., homework, 

problem sessions). There are some differences between the 

two groups in terms of the amount of time spent in student 

activities, and this difference is particularly large 

between groups of teachers who devote 51 per cent or more 

TABLE XIX 

CLASSROOM TIME DEVOTED BY RESPONDENTS 
TO STUDENT RECITATION 

Total 

Percentage of Group I Group II Respondents 

Time Per Per Per 
F* Cent F Cent F Cent 

0 - 1 0 1 2.63 2 6.45 3 4.35 

11 - 20 2 5.26 3 9.67 5 7.25 

21 - 30 8 21.05 3 9.67 11 15. 94 

31 - 40 9 23.68 7 22.58 16 23.19 

41 - 50 6 15.79 4 12.90 10 14.49 

51 + 9 23.68 11 35.48 20 28.99 

No response 3 7.89 1 3. 23 4 5.80 

Totals 38 100.00 31 100.00 69 100.00 

*F = frequency of responses, 
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of classroom time to student activities; in Group II this 

response totals 35.48 per cent, while in Group I this 

response totals only 23.68 per cent. The percentage of 

the respondents who devote 21 per cent or more of class-

room time to student activities is 84.20 per cent in Group 

I and 80.63 per cent in Group II, for a total response of 

82.61 per cent. Group II respondents appear to devote 

slightly more time to student recitation activities than 

Group I respondents. 

Distribution of class time for all activities.—Data 

collected in response to question ten is summarized in 

Table XX. This table is particularly useful for compari-

son of the responses given by all respondents for the 

three areas. 

A total of 85.51 per cent of the respondents devote 

30 per cent or less of classroom time to teacher demon-

strations, and 71.01 per cent of the respondents spend 

30 per cent or less of classroom time on student lab 

investigation. Only 27.54 per cent devote 30 per cent or 

less of classroom time to student recitation. 

Another way to examine this data is by percentage 

of respondents who spend 21 per cent or more of classroom 

time on each activity. For teacher demonstrations, this 

percentage is 34.21 per cent for Group I, 35.49 per cent 

for Group II, and 34.79 per cent overall. For laboratory 
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TABLE XX 

DISTRIBUTION OF CLASS TIME FOR 
ALL ACTIVITIES 

Percentage of 
Time 

Teacher 
Demonstrations 

Laboratory 
Investigations 

Student 
Recitation 

Percentage of 
Time 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

0 - 1 0 27 39.13 11 15.94 3 4.35 

11 - 20 IV 24.64 21 30.43 5 7.25 

21 - 30 15 21.74 17 24.64 11 15.94 

31 - 40 4 5.80 13 18.84 16 23.19 

41 - 50 2 2.90 3 4. 35 10 14.50 

51 + 3 4.35 2 2.90 20 28.99 

No response 1 1.45 2 2.90 4 5.80 

Totals 69 100.00 69 100.00 69 100.00 

*F = frequency of responses, 

investigations, the percentage is 52.63 per cent for 

Group I, 48.38 per cent for Group II, and 50.73 per cent 

overall. For student recitation, the percentage is 84.20 

per cent for Group I, 80.63 per cent for Group II, and 82.61 

per cent overall. By either method of analysis, it appears 

that most of the responding teachers in both groups spend 

the least amount of time on student recitation activities. 

These responses to question ten also vary somewhat by 

UIL class. Within each class, the average percentage of 
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classroom time devoted to teacher demonstrations decreases 

slightly with increasing school size, while the average 

percentage of classroom time devoted to student laboratory 

investigations and to student recitation activities 

increases slightly with increasing school size. However, 

these differences are not pronounced. 

Research Question Four 

Survey question eleven, which is directed toward 

research question four, consists of three parts. Part one 

asked the respondents to indicate their undergraduate 

degrees and major and minor areas. Part two asked the 

teachers to indicate graduate degrees held. Part three 

asked the teachers to indicate their graduate degrees and 

major and minor areas. 

Undergraduate educational background.—The data 

gathered in response to part one of survey question eleven 

are presented in Tables XXI and XXII. Table XXI data 

show that there is very little difference between the 

groups with respect to undergraduate degrees. 

The disciplines are listed in Table XXII in order 

of major-area frequency. Several of the teachers 

responded that they have more than one major or minor, 

and 3 of the 69 respondents either listed a major and no 

minor or a minor and no major. 



94 

TABLE XXI 

UNDERGRADUATE DEGREES HELD BY RESPONDENTS 

Type of 
Degree 

Group I Group II 
Total 

Respondents 
Type of 
Degree 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

B.S. 20 52.63 16 51.61 36 52.17 

B.S. (Ed.) 9 23.68 8 25.81 17 24.64 

B.A. 9 23.68 7 22.58 16 23.19 

Total 38 100.00 31 100.00 69 100.00 

*F = frequency of responses. 

Only 8 of the 69 respondents (11.59 per cent) have 

an undergraduate degree major in physics, while 19 of 60 

(27.54 per cent) have physics as an undergraduate minor. 

No distinction was made between majors and first teaching 

fields or minors and second teaching fields. Four of the 

19 teachers who have a physics minor indicated that it is 

their second teaching field. 

Table XXII data show that most of the teachers have 

undergraduate majors in mathematics, biology, or chemistry. 

Several Group I teachers listed multiple majors and minors, 

2 of whom are physics-math majors and 3 are biology-

chemistry majors. Of the 69 physics-teacher respondents, 

61 (88.41 per cent) have neither a major nor first 
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TABLE XXII 

UNDERGRADUATE MAJOR AND MINOR AREAS 
OF RESPONDENTS 

Major Area Minor Area 

Discipline Group Group 

I II Total I II Total 

Mathematics 11 7 18 6 7 13 

Biology 7 8 15 6 1 7 

Chemistry 5 5 10 5 7 12 

Physics 5 3 8 11 8 19 

Agriculture 3 1 4 1 0 1 

Geology 1 3 4 0 0 0 

Broadfield or 
Physical Science 3 0 3 2 3 5 

History 3 0 3 3 2 5 

Physical Education 2 0 2 2 0 2 

English 2 0 2 1 0 1 

Sociology 1 1 2 0 0 0 

Music 0 0 0 1 0 1 

German 0 0 0 2 0 2 

Journal ism 0 0 0 1 0 1 

Religion 0 0 0 1 0 1 

Unspecified 0 3 3 0 
i 3 

3 
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teaching field in physics, and 42 of the 69 physics 

teachers (60.87 per cent) have neither a major, minor, 

nor first or second teaching field in physics. 

Graduate degrees.—Part two of survey question eleven 

asked the respondents if they have a graduate degree; 66 

teachers responded to this question. In Group I, 28 

teachers have a graduate degree and 10 do not; in Group II, 

14 teachers have a graduate degree and 14 do not. Several 

of the teachers have more than one master's degree, and 4 

have done academic work beyond the master's. Table XXIII 

summarizes the data for the 42 respondents who have gradu-

ate degrees. 

Although 74 per cent of the Group I respondents have 

graduate degrees, only 45 per cent of the Group II respon-

dents do. This difference may be related to the fact that 

the Group I schools are located in or near major metro-

politan centers which allows an easier access to graduate 

education for the Group I teachers. 

Of those in Group I who have graduate degrees, 

exactly one-half have a Master's of Education. In Group 

II, slightly more than one-third of the graduate degrees 

held are Master's of Education. Thus, of those who have 

a master's degree, a much larger proportion of the Group 

I respondents have a Master's of Education. 
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TABLE XXIII 

GRADUATE DEGREES HELD BY RESPONDENTS 

Graduate 
Degrees 

Group I Group II 
Total 

Respondents 
Graduate 
Degrees 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

M.S. 7 18.42 7 22.58 14 20.29 

M. A. 2 5.26 0 • 
2 2.90 

M.Ed. 14 36.84 6 19.35 20 28.99 

Other 5 13 .16 4 12.90 9 13.04 

None 10 26.32 14 45.16 24 34.78 

No response 0 • 3 9.68 3 4.35 

*F = frequency of responses, 

The percentage of teachers who do or do not possess 

graduate degrees also varies by UIL class. In Classes 1 

through 5, the percentage of the respondents who have a 

graduate degree is 25 per cent in Class 1, 33 per cent in 

Class 2, 46 per cent in Class 3, 62 per cent in Class 4, 

and 88 per cent in Class 5. The percentage of respondents 

who have graduate degrees increases dramatically along 

with increasing school size. This trend is most noticeable 

in the Group II schools, where none of the Class 1 or 2 

respondents have a graduate degree although all of the 

Class 5 respondents do. 
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Major and minor graduate areas.—In addition to 

stating graduate degrees, the respondents were asked to 

indicate graduate major and minor areas. Only 37 of the 

respondents listed a major field, and only 28 listed a 

minor field. Of the 37 respondents, the graduate majors 

or first teaching fields are 8 in mathematics, 5 in 

secondary education, 3 each in science education and 

science supervision, 2 each in chemistry, biology, or 

broadfield science, and 1 each in wildlife management, 

business, English, media, natural science, curriculum 

and instruction, religion, and geology. Only 4 of the 37 

have a graduate major or first teaching field in physics. 

Of the 28 respondents who listed a minor field, 7 

have a graduate minor or second teaching field in physics. 

Of the remaining 21 respondents who listed graduate minor 

or second teaching fields, 7 are in chemistry, 6 are in 

mathematics, 2 each are in secondary education and earth 

science, and 1 each is in biology, history, biology and 

chemistry, and petroleum engineering. 

Of these 42 respondents who have graduate degrees, 

only 4 (9.52 per cent) indicated that physics is their 

graduate major or first teaching field, and only 7 (16.67 

per cent) indicated that it is their minor or second 

teaching field. These data indicate that the majority of 

the physics-teacher respondents who possess a graduate 



99 

degree have neither a major, minor, nor a first or second 

teaching field in physics. 

Research Question Five 

Survey question twelve is directed toward research 

question five. The respondents were asked to indicate 

the degree to which they are satisfied with various 

aspects that are related to their first-year physics 

classes. The respondents were asked to use the following 

scale to grade each of these aspects: A = very satisfac-

tory, B = satisfactory, C = OK, D = unsatisfactory, and 

F = very unsatisfactory. In order to analyze and present 

these data in a cogent manner, it was necessary to assign 

numerical values to each of the grades. A simple five-

point scale was used in which the grades have the values 

of A = 5.0, B = 4.0, C = 3.0, D = 2.0, and F = 1.0. Using 

this scale, numerical averages were computed for each 

aspect for each group. The average values that were com-

puted from data for this question are presented in Table 

XXIV. 

The average-average grade that has been computed for 

each group and the total sample takes into account the 

variation in the frequency of responses for each listed 

aspect. This figure is indicative of the average degree 

of teacher satisfaction with respect to all of the aspects 

listed and is, therefore, useful for purposes of comparison. 
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TABLE XXIV 

AVERAGE DEGREE OF SATISFACTION OF RESPONDENTS BY GROUP 
WITH VARIOUS ASPECTS OF INTRODUCTORY 

PHYSICS COURSES 

Aspects* Group I Group II 
Total 

Respondents 

Textbook 3.97 3.77 3.88 

Lab manual 3.27 3.58 3.39 

Lab experiments 3.84 3.60 3.70 

Lectures and class 
discussion 4.05 4.06 4.06 

Exams 4.03 4.17 4.09 

A-V aids 
(availability) 2.97 2.97 2.96 

A-V aids 
(quality) 3.06 3.13 3.09 

Student science 
background 3.38 3.45 3.41 

Student math 
background 3.50 3.60 3.54 

Student attitude 
toward science 3.87 4.00 3.93 

Admini strative 
assistance 3.50 3. 48 3.4 9 

School facilities 3.41 3.21 3.32 

Average-average 
grade 3.58 3.30 3.45 

*The frequency of responses for each aspect varies. 
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Data indicate that Group I teachers are somewhat 

more satisfied with all the listed aspects than are the 

Group II teachers, since the Group I average-average 

grade is 3.58 as opposed to 3.30 for Group II. The only 

two areas for which the average degree of satisfaction 

exceeds 4.00 (B = satisfactory) are the aspects (1) 

lectures and class discussions and (2) examinations. In 

Group II, however, the aspect student attitude toward 

science has an exact 4.00 average. 

For the sample as a whole, the areas for which the 

average exceeds the average-average grade (in order of 

decreasing satisfaction) are examinations, lectures and 

class discussions, student attitude toward science, text-

book, lab experiments, student math background, and 

administrative assistance. Those areas that show an 

average which is below the average-average grade (in order 

of decreasing satisfaction) are student science background, 

lab manual, school facilities, audio-visual aids (quality), 

and audio-visual aids (availability). Availability of 

audio-visual aids is the only aspect to have an average 

of less than 3.00. The respondents appear to be satisfied 

with their own examinations and lectures and class discus-

sions and least satisfied with the availability and 

quality of audio-visual aids. 

These data were also analyzed by UIL class (Table 

XXV) in the same manner as for the two groups. As before, 
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AVERAGE DEGREE OF SATISFACTION OF RESPONDENTS 
BY UIL CLASS WITH VARIOUS ASPECTS RELATED 

TO INTRODUCTORY PHYSICS COURSES 
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UIL Classification 
Aspects* 

0 1 2 3 4 5 

Textbook 4.00 3.50 3.44 4.00 3.69 4.04 

Lab manual 4.00 4.00 4.20 3.42 3.33 3.24 

Lab experiments 4.00 4.25 4.40 3.90 3 .64 3.64 

Lectures and class 
discussion 4.00 4.00 4.22 3.79 4.00 4.04 

Exams 3.00 4.00 4.11 4.16 4.29 4.00 

A-V aids 
(availability) 2.00 3.25 3.00 2.15 3.14 2.93 

A-V aids 
(quality) 3.00 4.33 3.25 3.00 3.36 2.81 

Student science 
background 3.00 3.75 3.75 2.92 3.64 3.25 

Student math 
background 3.00 4.00 4.11 3.29 3.57 3.30 

Student attitude 
toward science 3.00 3.75 4.44 3.75 3.93 3.89 

Administrative 
assistance 4.00 3.75 4.13 3.57 3.58 3.25 

School facilities 3.00 3.00 3.22 3.31 3. 38 3.44 

Average-average 
grade 3. 33 3.79 3.85 3.43 3.64 3. 49 

*The frequency of responses for each aspect varies 
for each class. 
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the average grade, which was computed for each aspect, and 

the average-average grade, which was computed for each 

class and for the total sample, takes into account the 

variation in the frequency of responses for each aspect 

within each class. 

The Class 2 respondents have the highest overall 

degree of satisfaction as indicated by the 3.85 average-

average grade. Among the UIL classified schools (all 

except Class 0), the mid-sized (Class 3) schools have a 

lower overall degree of satisfaction with these aspects 

than do the smaller (Class 1 and 2) schools or the larger 

(Class 4 and 5) schools. The availability of audio-visual 

aids and school facilities are the only two aspects that 

are graded below average in all UIL classes. 

Research Question Six 

Survey question thirteen is directed toward research 

question six; it asked the responding teachers to indi-

cate their degree of satisfaction with the quality of 

their relationships with each of several groups. The 

same scale is used for survey question twelve, and the 

average grades were computed in the same manner. Data 

responses to this question are presented in Tables XXVI 

and XXVII. 

The Group I respondents have a greater overall degree 

of satisfaction with the quality of each of these 



104 

TABLE XXVI 

AVERAGE DEGREE OF SATISFACTION OF RESPONDENTS BY 
GROUP WITH THE QUALITY OF THEIR RELATIONSHIPS 

WITH VARIOUS GROUPS 

Relationship* Group I Group II 
Total 

Respondents 

School administration 4.32 4 .06 4.09 

Other science teachers 
in their school 4.66 4.20 4.46 

Other science teachers 
in nearby schools 3.89 3.53 3.73 

College-university 
teacher education 
faculty 3.67 3.62 3.52 

College-university 
physics faculty 3 .67 3.44 3.57 

Professional education 
associations 3.68 3.32 3.52 

Professional physics 
and science education 
associations 3.40 3. 20 3.32 

Average average quality 3.91 3.65 3.76 

*The frequency of responses for each relationships 
varies for each group. 

relationships than do the Group II respondents. The two 

relationships that receive the highest score for quality 

are respondents' relationships with (a) other science 

teachers in their school and (b) the school administration, 

The two relationships that receive the lowest scores for 

quality are the teachers' relationships with (a) 
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professional associations in physics and science educa-

tion and (b) professional associations in education. 

Table XXVII presents an analysis of these data by 

UIL class. The Class 1 respondents have the lowest overall 

TABLE XXVII 

AVERAGE DEGREE OF SATISFACTION OF RESPONDENTS BY 
UIL CLASS WITH THE QUALITY OF THEIR 
RELATIONSHIPS WITH VARIOUS GROUPS 

Relationship* 
UIL Classification 

0 

School administration 

Other science teachers 
in their school 

Other science teachers 
in nearby schools 

College-University 
teacher education 
facilities 

College-university 
physics facilities 

Professional educa-
tion associations 

Professional physics 
and science educa-
tion associations 

Average average quality 

5 . 0 0 

4 . 0 0 

4 . 0 0 

5 . 0 0 

4 . 0 0 

3 . 0 0 

3 . 0 0 

4 . 0 0 

4 . 5 0 

5 . 0 0 

4 . 0 0 

4 . 0 0 

3 . 6 7 

3 . 7 5 

3 . 0 0 

3 . 4 0 

4 . 3 3 

4 . 7 5 

4 . 1 1 

3 . 8 8 

3 . 4 4 

3 . 2 5 

3 . 0 0 

3 . 8 3 

4 . 8 3 

4 . 3 1 

3 . 2 5 

3 . 0 8 

2 . 9 2 

2 . 9 2 

2 . 7 7 

3 . 4 4 

3 . 5 0 

3 . 8 5 

3 . 4 3 

3 . 5 0 

3 . 2 1 

2 . 7 7 

3 . 4 4 

4 . 3 3 

4 . 3 6 4 . 5 0 

3 . 8 5 

3 . 3 7 

3 . 4 4 

3 . 5 4 

3 . 2 7 

3 . 7 6 

*The frequency of responses for each relationship 
varies for each group. 
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degree of satisfaction, and the Class 2 respondents have 

the highest overall degree of satisfaction with all of 

these relationships as a whole. 

Several teachers offered comments on this question. 

Four respondents said that they could not evaluate the 

quality of their relationship with college or university 

teacher-education faculties because such a relationship 

did not exist or was not applicable. Five respondents 

made the same comment concerning college or university 

physics faculties. Five respondents have no relationship 

with professional education associations, and 6 respondents 

have no relationship with professional associations in 

physics and science education. 

Research Question Seven 

Survey question fourteen is directed toward research 

question seven. It asks the responding teachers to indi-

cate their degree of satisfaction with various programs in 

regard to the programs' adequacy in helping to prepare 

them for or assist them in their physics teaching. The 

same scale is used for this question as in the previous two 

questions, and the data are summarized in the same manner 

in Tables XXVIII and XXIX. 

In contrast to the responses given to the two previous 

questions, the Group I respondents give slightly lower 

grades in response to this question than do the Group II 
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TABLE XXVIII 

AVERAGE DEGREE OF SATISFACTION OF RESPONDENTS 
BY GROUP WITH THE QUALITY OF 

VARIOUS PROGRAMS 

Program Group I Group II Total 

Professional education 2.81 3.13 2.96 

Physics 3.34 3.70 3.50 

In-service 2.74 2.30 2.54 

Average average 2.96 3.04 3.00 

respondents. The overall average degree of satisfaction 

with the quality of these programs is only 3.00, which 

implies that the teachers evaluate these programs as 

acceptable, at best, since a 3.00 rating means OK. The 

program that produces the greatest overall degree of 

satisfaction is the undergraduate physics program. The 

teachers evaluated their undergraduate programs in profes-

sional education as being only acceptable, an average 

grade of 2.96. The overall evaluation of the in-service 

programs in which the teachers have participated is much 

lower than for either of the other two types of programs. 

Table XXIX presents an analysis of these data by UIL 

class. The Class 2 respondents have the highest overall 

average degree of satisfaction with all of these programs 

by an average-average of 3.44. The Class 5 respondents 
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TABLE XXIX 

AVERAGE DEGREE OF SATISFACTION OF RESPONDENTS 
BY UIL CLASS WITH THE QUALITY OF 

VARIOUS PROGRAMS 

Program 
UIL Classification 

Program 
0 1 2 3 4 5 

Professional 
education 4.00 3.00 3.00 2.77 3.21 3. 27 

Physics 4.00 3.00 3.55 3.00 2.69 2.67 

In-service 2.00 3.25 3 .75 3.62 3.79 3. 25 

Average average 3.33 3.08 3.44 3.13 3.24 3.06 

*The frequency of responses for each program varies 
for each UIL class. 

have the lowest overall degree of satisfaction with all of 

these programs. 

Research Question Eight 

Survey questions fifteen, sixteen, and seventeen are 

directed toward research question eight. Only those 

respondents who replied affirmatively to question fifteen, 

regarding a desire for-inservice education, also answered 

questions sixteen and seventeen. 

Interest in in-service education.—Survey question 

fifteen is a two-part question. The first part asked the 

responding teachers if they would like to participate in 

in-service programs, either during the academic year or 



109 

summer, on a content area of physics or on pedagogical 

techniques. 

A total of 66 teachers responded to this question. 

In Group I, 29 of the 36 (81 per cent) responded that they 

would like to participate in such programs. In Group II, 

24 of the 30 (80 per cent) responded that they would like 

to participate in such programs. Thus, 80 per cent of the 

66 respondents would like to participate in such programs. 

There were no definitive variations in these responses by 

UIL class. 

The second part of question fifteen asked those 

teachers who donot desire to participate in such in-service 

programs to indicate the reason(s) for this response. Two 

of these 13 did not give a reason; of the remaining 11, 

4 do not desire to participate because they do not have 

the time. Two respondents could not participate because 

of part-time jobs, and 2 respondents could not participate 

in these programs because of the cost. Respondents com-

ments include, "They are worthless unless they are subject 

related," "They are usually too hard," "My personal inquiry 

into physics is adequate," and "Not enough schools offer 

physics to make it worthwhile." 

Topics for in-service education.—Survey question 

sixteen asked the responding teachers to indicate which 

topics they would find most interesting or desirable for 
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an in-service program. These data are presented in Table 

XXX. 

TABLE XXX 

PREFERENCES OF RESPONDENTS FOR CONTENT OF 
IN-SERVICE PROGRAMS 

Topic 
Group I Group II 

Total 
Respondents 

Topic 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Methods of teach-
ing physics 16 42.11 14 45.16 30 43.48 

Models of intel-
lectual devel-
opment and 
their relation 
to physics 
teaching 8 21.05 5 16.13 13 18.84 

Physics content 22 57.89 15 48.39 37 53.62 

Social issues 
related to 
physics 3 7.89 2 6.45 5 7.25 

Other 3 7 .89 2 6.45 5 7.25 

No response 2 5.26 1 3. 23 3 : 4.35 

Total 38 100.00 31 100.00 69 100.00 

*F = frequency of responses. 

These data indicate that the overwhelming choices for 

in-service programs are physics-content courses and courses 

on the methods of teaching physics. Those teachers who 
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chose physics content, social issues related to physics, 

or other topics were also asked to specify the topics. 

In the area of physics content, the responses were 

many and varied. The choices for physics content and 

the number of respondents indicating each choice are 

electricity and magnetism (12), any area (7), labs {"how 

to do them with little or no equipment" or "how to design 

them"] (6), topics in modern physics [fission, fusion, 

lasers, nuclear reactors, relativity, and modern physics 

in general] (9), current developments in physics (4), 

optics (4), mechanics (3), sound (2), astronomy (1), 

research in physics (1), and practical uses of physics 

(1). In the areas of social issues and other topics, 

the following responses were made by the number of respon-

dents indicated: careers (2), social issues in general 

(2), using computers in teaching physics (2), lab experi-

ments (1), energy and resources (1), physics in everyday 

life (1), and relativity and its effect on modern thought 

( 1 ) . 

Convenient time for programs.—Survey question 

seventeen asked the responding teachers to indicate the 

most convenient time to conduct in-service programs. The 

data accumulated as responses for this question are 

summarized in Table XXXI. 
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TABLE XXXI 

PREFERENCES OF RESPONDENTS CONCERNING THE MOST 
CONVENIENT TIMES FOR IN-SERVICE PROGRAMS 

Convenient Times 
for In-Service 

Programs 

Group I Group II 
Total 

Respondents Convenient Times 
for In-Service 

Programs 
F* 

Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Professional devel-
opment days only 15 40.54 9 30.00 24 35.82 

After school hours 
on weekdays 
during the year 6 16.22 6 20.00 12 17.91 

Weekends during 
the year 4 10.81 4 13.33 8 11.94 

Summers 14 37.84 9 30.00 23 34.33 

Other 1 2. 72 0 • 1 1.49 

Totals 37 100.00 30 100.00 67 100.00 

*F = frequency of responses. 
**Three of the 37 respondents in Group I had indicated 

that they did not desire to participate in these programs. 
Also 2 of the 30 Group II respondents indicated no prefer-
ence . 

These data indicate that most of the teachers prefer 

for in-service programs to be offered on professional 

development days or during the summers. The one teacher 

in Group I who indicated other wrote that anytime would be 

convenient. There are no definitive variations in the 

responses to question seventeen by UIL class. 
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Research Question Nine 

Survey question eighteen is directed toward research 

question nine and consists of three parts. This question 

concerns services that could be provided to high school 

physics teachers by professional associations, federal 

funding agencies, or nearby colleges and universities. 

The teachers were asked to indicate the value of the ser-

vices by assigning them a grade using A = highly desir-

able, B = desirable, C = OK, D = undesirable, and F = 

very undesirable. As before, in order to analyze the 

results and present the data in a cogent manner, it was 

necessary to assign numerical values to these grades using 

A = 5.0, B = 4.0, C = 3.0, D = 2.0, and F = 1.0. Average 

grades were computed for each item for each group. These 

average grades for each item for each group are shown in 

Table XXXII. 

The value of external services.—The first part of 

question eighteen asked respondents to indicate the value 

to high school physics teachers of certain external 

services. Although the average grades vary from item to 

item for each group and there are differences for each 

item between the groups, the overall average-average 

desirability for each of the two groups differ but little. 

For the entire sample, the average average desirability 

is nearly 4.00, which indicates that most teachers in the 
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TABLE XXXII 

RESPONDENTS' OPINIONS BY GROUP OF THE DESIRABILITY 
OF SELECTED EXTERNAL SERVICES 

Services* Group I Group II 
Total 

Respondents 

Physics content courses 
for college credit 4. 39 4 .04 4.23 

Physics content courses 
without college credit 3. 66 3 . 24 3.47 

Introductions to new 
developments—physics 4. 28 4 .41 4.34 

Introductions to new 
developments—science 
education 3. 7 5 3 .66 3.71 

New lab equipment 4. 22 4 .10 4.17 
New A-V aids 4. 12 4 .07 4.09 
New lecture demonstra-
tions 4. 33 4 .00 4.18 

New physics curricula 3. 94 3 .64 3.81 
Supplementary materials 

for existing courses 4. 08 4 .14 4.11 
Funds for local improvement 4. 08 4 .18 4.13 

Resource people to advise 
on teaching methods, tc. 3. 94 3 .89 3.92 

Resource people to pre-
sent lecture to high 
school classes 4. 25 3 .75 4.03 

Materials or people to 
present physics to 
non-science components 
of school or community 3. 53 3 .43 3.48 

Access for high school 
students to university 
libraries, etc. 4. 25 3 .79 4.05 

Average-average desir-
ability 4. 06 3 .88 3.98 

*The frequency of responses for 
group varies. 

each service for each 
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sample would react positively to most of the items listed. 

Overall, the Group I teachers responded slightly more 

favorably to these services than did the Group II respon-

ses . 

For Group I, the service that received the least 

favorable response is for materials and people to present 

physics to non-science components of school or community. 

The second lowest response is for physics content courses 

without college credit; the most favorable response in 

Group I is for physics content courses for college credit. 

For Group II, the service that received the least 

favorable response is for physics content courses without 

college credit. The second lowest response is for mater-

ials and people to present physics to non-science 

components of school or community. The most favorable 

response in Group II is for introductions to new devel-

opments—physics. 

In the overall sample, the service that received the 

least favorable response is for physics content courses 

without college credit, followed closely by materials and 

people to present physics to non-science components of 

school or community. The most favorable response is for 

introductions to new developments—physics, followed by 

physics content courses for college credit. Services 

that received average responses of 4.00 or more are 

physics content courses for college credit, introductions 
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to new developments in physics, new lab equipment, new 

A-V aids, new lecture demonstrations, supplementary 

materials for existing courses, funds for local improve-

ment, resource people to present lectures to high school 

clases, and access for high school students to university 

facilities. 

The data collected as responses to this question were 

analyzed by UIL class in the same manner. These data are 

presented in Table XXXIII. 

The respondents in the Class 5 schools expressed the 

highest degree of desirability overall for the services 

listed, while the Class 4 respondents expressed the lowest. 

However, all of the respondents responded favorably to 

most of the listed services, and the differences in the 

overall responses by UIL class are very small. 

Order of desirability of services.—The second part 

of question eighteen asked the responding teachers to 

identify the three most desirable services. A total of 

60 respondents provide 182 responses to this item; some 

respondents indicated only one or two services, and others 

indicated more than the three services requested. Table 

XXXIV presents a summary of the number of times a particu-

lar service was included in the teachers' list of the most 

valuable services. 
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TABLE XXXIII 

RESPONDENTS' OPINIONS BY UIL CLASS OF THE DESIRABILITY 
OF SELECTED EXTERNAL SERVICES 

Items 
UIL Classification 

Items 
0 1 2 3 4 5 

Physics content courses 
for college credit 4.00 4.50 4.33 4.45 4.15 4.12 

Physics content courses 
without college credit 4.00 3.00 3.89 3.00 3 .08 3 .80 

Introductions to new 
deve1opmen ts—phys i c s 5.00 4.67 4.44 4.18 4.14 4.42 

Introductions to new 
deve lopments—science 
education 4.00 4.00 4.22 3.91 3.21 3.65 

New lab equipment 4.00 4.25 3.78 4.25 3.93 4.27 

New A-V aids 4.00 4.50 4.00 4.17 3.93 4.19 

New lecture demonstrations 5.00 4.00 3.90 4 .08 4.23 4.31 

New physics curricula 3.00 3.00 3.80 3.08 3.92 4.08 

Supplementary materials 
for existing courses 4.00 3.75 4.22 4.00 3.69 4.23 

Funds for local improvement 4.00 4. 25 4.33 4. 36 4 .00 4.00 

Resource people to advise 
on teaching methods, etc. 4.00 3.50 3.55 4.18 4.15 3.88 

Resource people to present 
lectures to high school 
classes 4.00 3.00 4.00 4.72 3.83 3.96 

Materials and/or people to 
present physics to non-
science components of 
school or community 3.00 3.25 3.11 4.00 3.31 3.54 

Access for high school 
students to university 
libraries, etc. 4.00 4.00 4.22 3.55 3.85 4.31 

Average-average desirabil-
ity 4.00 3.83 3.98 3.99 3.82 4.05 

*The frequency of responses 
class varies. 

for each service for each 
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RESPONDENTS' OPINIONS OF THE THREE 
MOST VALUABLE SERVICES 
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Services 
Group I Group II 

Total 
Respondents 

Services 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Physics content courses 
for college credit 16 42. 11 13 41 .94 29 42. 03 

Physics content courses 
without college credit 5 13. 16 4 12 .90 9 13. 04 

Introductions to new 
developments—physics 11 28. 95 14 45 .16 25 36. 23 

Introductions to new 
developments—science 
education 4 10. 53 9 29 .03 13 18. 84 

New lab equipment 10 26. 32 7 22 .58 17 24. 64 

New A-V aids 5 13. 16 7 22 .58 12 17. 39 

New lecture demonstrations 7 18. 42 7 22 .58 5 20. 29 

New physics curricula 2 5. 26 3 9 .68 5 7. 25 

Supplementary materials 
for existing courses 5 13. 16 4 12 .90 9 13. 04 

Funds for local improvement 5 13. 16 9 29 .03 13 18. 84 

Resource people to advise 
on teaching methods, etc. 8 21. 05 0 • 8 11. 59 

Resource people to present 
lectures to high school 
classes 8 21. 05 3 9 .38 11 15. 94 

Materials and/or people to 
present physics to non-
science components of 
school or community 4 10. 53 3 9 .38 7 10. 14 

Access for high school 
students to university 
libraries, etc. 5 13. 16 4 12 .90 9 13. 04 

No response 7 18. 42 2 6 .45 9 13. 04 
Number of respondents 38 • 31 • 69 100. 00 

*F = frequency of responses. 
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The most desirable service is physics content courses 

for college credit, followed by introductions to new 

developments—physics. These are the only two services 

that are listed as most valuable by more than one-third 

of the respondents. The service listed least often as 

most valuable is new physics curricula, followed by 

materials and people to present physics to the non-science 

components of school or community. 

A much larger percentage of the Group II respondents 

indicate that among the three most valuable services are 

introductions to new developments in physics, introduc-

tions to new developments in science education, new A-V 

equipment, and funds for local improvement. A much 

larger percentage of Group I respondents indicated that 

among the three most valuable services are resource 

people to advise on teaching methods, and resource people 

to present lectures to high school classes. Of the two 

groups, a much larger percentage of the Group I respon-

dents did not respond when asked to identify the three 

most valuable services. 

Other valuable services.—The final part of question 

eighteen asked the respondents to indicate the desirable 

services that were omitted from the list. Only 16 

teachers responded to this question, 4 of whom responded 

that nothing had been omitted. Most of the remaining 16 
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re-stated a service that was included on the list, e.g., 

3 teachers stated that "resource people to provide advice 

on teaching methods, equipment, etc., has been omitted." 

Four additional suggestions were made by the respon-

dents. These are idea exchange between high school and 

college teachers, computer oriented instruction, the loan 

of equipment (such as the Millikan Oil Drop Apparatus, 

lasers, and Helmholtz coils), and one teacher quipped 

"that rest time is the only thing omitted." 

Research Question Ten 

Survey questions nineteen, twenty, and twenty-one 

are directed at research question number ten. These 

questions concern the extent of teacher involvement in 

professional associations and activities. 

Literature read by teachers.—Survey question nine-

teen asked the responding teachers to indicate the science 

or teaching journals and magazines that they read on a 

regular basis. The responses to this question are con-

tained in Table XXXV. 

Since 68 teachers read 179 periodicals, 2.63 is the 

average number read per teacher. In both groups, the 

most popular journal or magazine is Scientific American. 

The second most popular journal or magazine is The Physics 

Teacher for Group I and Popular Science for Group II. 

For both groups, the least read journal or magazine is 
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TABLE XXXV 

JOURNALS OR MAGAZINES READ BY RESPONDENTS 

Journal or Group I Group II 
Total Re-
spondents 

Magazine 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

a. The Physics Teacher 13 35.14 8 25.81 21 30.88 

b. Physics Today 8 21.62 6 19.35 14 20.59 

c. American Journal of 
Physics 3 8.11 1 3.23 4 5.89 

d. The Science Teacher 9 24.32 9 29.03 18 24.67 

e. Chemistry 4 10.81 3 9.68 7 10.29 

f. Scientific American 14 37.84 14 45.16 28 41.18 

g- Popular Science 9 24.32 11 35.;48 20 29.41 

h. Science 5 13.51 6 19.35 11 16.18 

i. Science News 5 13.51 8 25.81 13 19.11 

j • None 4 10.81 5 16.13 9 13.24 

k. Other 23 62.16 11 35.48 34 50.00 

*F = frequency of responses, 

The American Journal of Physics. Over 10 per cent of the 

respondents read no journals or magazines on a regular 

basis. 

The teachers who read other journals and magazines 

were asked to specify the periodicals. A total of seven-

teen periodicals were listed by these teachers. Only four 
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periodicals were listed by three or more respondents. 

These are Discover, which is read by 7 respondents, Science 

Quest, which is read by 5 respondents, and Science 82 and 

Science Digest, each of which is read by three respondents. 

By UIL class, the respondents in the largest schools 

(Class 5) read the largest average number of related 

periodicals per teacher. However, the respondents in the 

Class 4 schools, which are also fairly large, read the 

smallest average number of related periodicals per teacher. 

Membership in professional organizations.—Survey 

question twenty asked the responding teachers to indicate 

the professional associations to which they belong. The 

responses to this question are presented in Table XXXVI. 

The data indicates that the memberships among high 

school physics teachers in physics professional associa-

tions is minimal. Less than 10 per cent of the teachers 

belong to either the Texas section of the American 

Association of Physics Teachers (AAPT), the national AAPT, 

or the American Physical Society (APS). The membership 

in the National Council of Mathematics Teachers (NCMT) 

is also small, but more physics teachers belong to this 

association than to any professional physics association. 

Memberships are less than 20 per cent each in the Science 

Teachers Association of Texas (STAT) and the National 

Science Teachers Association (NSTA). The memberships in 
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TABLE XXXVI 

MEMBERSHIPS OF RESPONDENTS IN 
PROFESSIONAL ORGANIZATIONS 

Organi zations 
Group I Group II 

Total 
Respondents 

Organi zations 

F* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

AAPT—Texas section 3 8.11 3 9.68 6 8.82 

AAPT 3 8.11 3 9.68 6 8.82 

NSTA 6 16.22 6 19.35 12 17.65 

AAAS 0 • 2 6.45 2 2.94 

STAT 5 13.51 3 9.68 8 11.76 

NCMT 1 2.70 6 19.35 7 10.29 

APS 0 • 2 6.45 2 2.94 

NEA 19 51.35 9 29.03 28 41.18 

Local Teachers ! 24 64.86 17 54.84 41 60.29 

State Teachers 
1 
24 64.86 19 61.29 43 63.24 

None 3 8.11 5 16.13 8 11.76 

Other 13 35.14 7 22.58 20 29.41 

*F = frequency of responses. 

the union-type professional associations (NEA and possibly 

local and state teachers) far exceed the memberships in the 

more traditional physics, science, and science education 

associations. 
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Those teachers who indicated that they were members 

of other organizations were asked to indicate what those 

organizations were. A total of 16 different organizations 

were indicated by 20 teachers. Among these, the organiza-

tion with the most members (3) is the American Chemical 

Society. 

It was also possible to compute the average number of 

professional associations to which the teachers belonged. 

For the Group I respondents, this average was 2.65. For 

the Group II respondents, this average was 2.48. By UIL 

class, the Class 2 respondents have the lowest average, 

and the Class 5 respondents have the highest average. 

Methods used for keeping abreast of development.— 

Survey question twenty-one asked the responding teachers 

to indicate what methods they employ to keep current other 

than by reading professional periodicals. These data are 

presented in Table XXXVII. 

The largest percentage (48.53 per cent) of the respon-

dents attend workshops and in-service education programs 

as a method of keeping current, and 34 per cent of the 

respondents take college courses to keep current. The 15 

respondents who employ other methods for keeping current 

specified reading books and other magazines, watching 

public television, and attendance at physics days and 

colloquiums at local colleges and universities. 
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TABLE XXXVII 

METHODS USED BY RESPONDENTS TO KEEP ABREAST 
OF NEW DEVELOPMENTS 

Methods 
Group I Group II 

Total 
Respondents 

Methods 

p* 
Per 
Cent F 

Per 
Cent F 

Per 
Cent 

Library research 11 29.73 11 35.48 22 32.35 

Discussions with 
other teachers 24 64.86 21 67.74 45 66.18 

Attendance or partic-
ipation in profes-
sional meetings 11 29.73 8 25.81 19 27.94 

Refresher courses 9 24.32 7 22.58 16 23.53 

Further college work 15 40.54 8 25.81 23 33.82 

Auditing college 
classes 2 5.41 3 9.68 5 7.35 

Workshops, etc. 21 56.76 12 38.71 33 48.53 

Other 6 16.22 9 29.03 15 22.06 

*F = frequency of responses, 

Value of methods for keeping abreast.—The final part 

of question twenty-one asked the responding teachers which 

of the listed methods of keeping current is of most and 

least value. Table XXXVIII presents the data from 62 

responses in terms of the number of times a particular 

method was identified as being most valuable and least 

valuable by the members of each group. 
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TABLE XXXVIII 

VALUE OF METHODS OF STAYING ABREAST TO 
RESPONDENTS BY GROUP 

Most Value Least Value 

Methods Group Group 

I I I Total I I I Total 

Library research 5 5 10 3 4 7 

Discussions with 
other teachers 6 4 10 4 4 8 

Attendance-partici-
pation in profes-
sional meetings 5 2 7 4 3 7 

Refresher courses 3 7 10 0 1 1 

Further college 
work 16 3 19 4 3 7 

Auditing college 
classes 2 2 4 5 2 7 

Workshops 9 4 13 14 6 20 

Other 4 4 8 0 2 2 

The data indicate that the largest number of respon-

dents rate further college coursework as the most valuable 

and workshops or in-service education programs as the 

least valuable methods of staying abreast of current 

developments. However, there is a distinct disparity 

between the two groups in regard to these methods. 
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Research Question Eleven 

The final numbered item on the questionnaire gave the 

respondents an opportunity to comment on or suggest how 

professional associations in physics or education, state 

and federal agencies, and nearby college-university physics 

and teacher education faculties could be of assistance. 

This item is directed at research question eleven. 

A total of 28 the respondents took advantage of this 

opportunity to express their opinions. Many of the teach-

ers reiterated some point or comment they had made else 

where on the questionnaire. Others expanded on a particu-

lar item that they had indicated was desirable or undesir-

abie on one or more of the items of the questionnaire. 

Representative of the critical comments on in—service 

programs are "improve the in—service programs to offer 

relevant content and pedagogical data," and "provide work-

shops on how to use laboratory equipment." Another 

teacher complains, 

Most of the programs that are presented by college 
education faculties are not geared to the real world 
of the classroom and are useless for the teachers. 
When a college physics professor talks about using 
$1000 equipment and labs that take two to three hours 
or continue for more than one day, that professor 
has not been in a real situation. 

Some of the specific suggestions are "offer night 

classes in physics," "provide a neat manual of demon-

strations," "provide a list of professors who are willing 

to answer questions on science projects," "provide a 
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a physics HOT-LINE number for teachers," "make available 

to teachers the printed notes, experiments, etc. which 

are handed out to students in courses," and better and 

more up-to-date films and videotapes are needed." Some 

teachers made more universal comments and criticisms, 

such as, "physics at the high school level should be a 

survey course geared for the general student not just 

for the elitist science major," "a test is needed which 

presents the classical view of physics side by side with 

the modern view," and "devise ways of attracting more 

science majors into education." 

Summary of Data Findings 

Analysis of the data collected as responses to the 

research questions produced the following major findings. 

1. More than 50 per cent of the respondents in the 

smaller schools report that they have four or five 

different daily preparations in as many different 

sciences; 

2. An overwhelming majority (over 90 per cent) of 

all respondents use a traditional type of textbook in 

their introductory physics classes; 

3. Over 10 per cent of all respondents use no 

laboratory book or laboratory handouts of any kind. In 

addition, over 15 per cent of all respondents devote only 
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10 per cent or less of classroom time to student labora 

tory investigations; 

4. Over 60 per cent of all the respondent physics 

teachers have neither a major, minor, nor first or second 

teaching field in physics at the undergraduate level; 

5. Although over 60 per cent of the respondents 

have a graduate degree on the master's level, 75 per cent 

of these teachers of physics have their graduate degree, 

major, minor and first and second teaching fields in 

disciplines other than physics; 

6. The respondents expressed a need for increased 

availability of audio-visual aids for physics teaching. 

In addition, many of the respondents are dissatisfied 

with the available audio-visual aids, the school facili 

ties for physics teaching, and the available laboratory 

handouts and manuals; 

7. The respondents expressed dissatisfaction with 

their relationships with professional associations and, 

to a lesser extent, with college-university teacher 

education and physics faculties; this dissatisfaction 

is particularly severe concerning their relationship with 

professional physics, science, and science-education 

associations. 

8. The respondents evaluate their undergraduate 

programs (preparation in physics and professional 

education) and the in-service programs (in which they 
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have participated) as less than satisfactory in terms of 

helping to prepare them for or assist them in their 

teaching of physics; 

9. Over 80 per cent of all respondents desire to 

participate in in-service education programs; over 50 per 

cent of all respondents indicated a preference for topics 

in physics content, and over 40 per cent indicated a 

preference for topics in methods of teaching physics; 

10. The average number of scientific periodicals 

read per teacher is 2.63. However, over 10 per cent of 

all respondents do not read any professional journals or 

magazines on a regular basis; 

11. The average number of professional association 

memberships per respondent is 2.57. However, less than 

10 per cent of all respondents belong to any of the 

professional physics or science associations (e.g., Texas 

section or national AAPT, APS, and AAAS). In addition, 

less than 20 per cent of all respondents are members of 

NSTA or STAT. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

FOR FURTHER RESEARCH 

Introduction 

This chapter summarizes the problem, purposes, 

methods and procedures, analysis of the data, and 

findings of the study. Conclusions and recommendations 

are also presented based upon the findings of the study. 

Summary 

The problem with which this study was concerned is 

an investigation of physics instruction in Texas public 

secondary schools as perceived by teachers of physics. 

The purposes of this study were to investigate the status 

of physics instruction and to determine the in-service 

needs and preferences of physics teachers in Texas public 

secondary schools. 

Data from this study were collected by the use of 

a questionnaire which was devised, evaluated, and pilot 

tested. Questionnaires were mailed to physics teachers 

in each of the 100 randomly selected public secondary 

schools throughout Texas. 

131 
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The sample was a stratified random sample using 

relative school size and geographic location as the bases 

for stratification. Returns were obtained from 72 respon 

dents. Of the 72 returns, 3 were unusable, which yielded 

a 69 per cent overall response rate. The return rate for 

Group I, which represents the majority of the major 

metropolitan areas, was 76 per cent. The return rate for 

Group II, which represents the remainder of the state, 

was 62 per cent. 

In order to provide the most appropriate responses 

for the research questions, percentages and frequencies 

were used wherever possible in treating the data. It was 

necessary to analyze the data with respect to trends by 

presentation of average values for responses. Because of 

the differences between the two groups and the differences 

in the responses of the two groups, the data were analyzed 

and presented for each group as well as for the entire 

sample. In addition, where differences occurred in the 

responses as a function of relative school size, these 

differences were also presented and discussed. These 

treatments allowed the researcher to summarize the large 

groups of responses into more manageable form. For the 

most part, the data were presented in tabular form. 
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Summary of Major Data Findings 

Analysis of the data collected as responses to the 

research questions produced the following major findings. 

1. More than 50 per cent of the respondents in the 

smaller schools report that they have four or five 

different daily preparations in as many different 

sciences; 

2. An overwhelming majority (over 90 per cent) of 

all respondents use a traditional type of textbook in 

their inroductory physics classes; 

3. Over 10 per cent of all respondents use no 

laboratory book or laboratory handouts of any kind. In 

addition, over 15 per cent of all respondents devote only 

10 per cent or less of classroom time to student labora-

tory investigations; 

4. Over 60 per cent of all the respondent physics 

teachers have neither a major, minor, nor first or second 

teaching field in physics at the undergraduate level; 

5. Although over 60 per cent of the respondents 

have a graduate degree on the master's level, 7 5 per cent 

of these teachers of physics have their graduate degree, 

major, minor and first and second teaching fields in 

disciplines other than physics; 

6. The respondents expressed a need for increased 

availability of audio-visual aids for physics teaching. 

In addition, many of the respondents are dissatisfied 
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with the available audio-visual aids, the school facili-

ties for physics teaching, and the available laboratory 

handouts and manuals; 

7. The respondents expressed dissatisfaction with 

their relationships with professional associations and, 

to a lesser extent, with college-university teacher 

education and physics faculties; this dissatisfaction 

is particularly severe concerning their relationship with 

professional physics, science, and science-education 

associations. 

8. The respondents evaluate their undergraduate 

programs (preparation in physics and professional 

education) and the in-service programs (in which they 

have participated) as less than satisfactory in terms of 

helping to prepare them for or assist them in their 

taeching of physics; 

9. Over 80 per cent of all respondents desire to 

participate in in-service education programs; over 50 per 

cent of all respondents indicated a preference for topics 

in physics content, and over 40 per cent indicated a 

preference for topics in methods of teaching physics; 

10. The average number of scientific periodicals 

read per teacher is 2.63. However, over 10 per cent of 

all respondents do not read any professional journals or 

magazines on a regular basis; 
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11. The average number of professional association 

memberships per respondent is 2.57. However, less than 

10 per cent of all respondents belong to any of the profes-

sional physics or science associations (e.g., Texas section 

or national AAPT, APS, and AAAS). In addition, less than 

20 per cent of all respondents are members of NSTA or STAT. 

Summary Profile of the Physics Teacher in 
Texas Public Secondary Schools 

The data findings from this study present the oppor-

tunity for compilation of a summary profile of the Texas 

public secondary school physics teacher's academic back-

ground, class load and activities, and other related 

interests and preferences. The profile items reflect 

majority responses. 

Although the physics teacher has a master's degree, 

neither undergraduate nor graduate degrees carry either a 

major, minor, or first or second teaching field in physics. 

The physics teacher majored in mathematics, chemistry, or 

education with teaching fields in mathematics, chemistry, 

biology, or science. 

The physics teacher's total student load is slightly 

less than 100 students. This teacher's class load con-

sists of three daily preparations from among physics, 

mathematics, chemistry, and biology. Although the class 

load may include two introductory physics classes, it is 

unlikely to include an advanced physics class. There are 
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less than twenty students in each physics class. The 

textbook is a traditional one (such as Modern Physics); 

laboratory books or handouts are specifically designed to 

accompany the textbook. Allocation of classroom time is 

10 to 20 per cent in teacher demonstrations, 20 to 30 per 

cent in student laboratory work, and 30 per cent or more 

in student recitations. The teacher devotes 15 per cent 

or less of the working day to one or more school duties 

or activities that are unrelated to teaching. 

Although the physics teacher is satisfied with most 

aspects of classes in introductory physics, the quality 

and quantity of audio-visual aids that are available for 

physics instruction are unsatisfactory. School facilities 

for physics instruction and laboratory books and handouts 

are also less than satisfactory. 

The physics teacher's relationships with colleagues 

are good; however, relationships with college or university 

physics and teacher education faculties are poor. Profes-

sional associations are held in low esteem, especially 

professional physics associations, and the physics teacher 

does not belong to any state or national science organiza-

tion. One of the two professional memberships held is in 

a local or state teachers association. 

Two or three magazines or journals are read on a 

regular basis by the physics teacher. The most popular 
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selections are Scientific American, Popular Science, The 

Science Teacher, The Physics Teacher, and Physics Today. 

The physics teacher has a feeling of inadequacy in 

regard to his or her background preparation for teaching 

physics, and present inservice education programs are con-

sidered an ineffective means for upgrading teaching knowl-

edge and skills in physics. A preference is expressed for 

college-credit inservice physics content or methods pro-

grams that are offered on professional development days or 

during summers. Presently, the physics teacher depends 

primarily on discussions with other physics teachers as a 

means to improve his teaching skills and knowledge of physics. 

Conclusions 

Based on the data findings for this study, the follow-

ing conclusions appear to be warranted. 

1. Generally, physics teachers in Texas appear to 

have an excessive number of different preparations per 

day; the smaller the school, the more severe the problem. 

2. Due to the fact that physics is a laboratory 

science, there is need for concern about the number of 

physics classes in which little or no time is devoted to 

student laboratory investigations. 

3. Generally, Texas' physics teachers appear to 

have only minimal college preparation in the discipline 

of physics. 
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4. Physics teachers believe that the quality and 

availability of audio-visual aids for physics are less 

than adequate for instructional purposes. 

5. Generally, the extent of the relationship between 

Texas physics teachers and professional physics associa-

tions is inadequate, and teachers believe them to be of 

poor quality. 

6. Generally, Texas physics teachers believe that 

their preparation for teaching physics is inadequate and 

that in-service programs are ineffective as a means of 

improving their physics background. 

7. Generally, physics teachers express a strong need 

and desire for in-service education programs in physics 

content and methods of teaching physics. 

Recommendations for Further 
Research 

Future research should be directed at providing ans-

wers to the following questions. 

1. Specifically, why are physics audio-visual aids 

evaluated as having poor quality and how can their 

availability be increased and their quality be improved? 

2. In what way do school facilities and instructional 

materials in physics need improvement? 

3. Why are undergraduate and in-service programs 

evaluated as poor, and what can be done to improve them? 
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4. Why are there so many "unqualified" physics 

teachers, and what can be done to change this? 

5. What can be done to improve physics teachers' 

participation in and evaluation of the relationships with 

professional associations? 



APPENDIX 
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The University Interscholastic 
League 

Division of Continuing Education 
The University of Texas at Austin 
Box 8028 University Station 
Austin, Texas 78712-8028 
February 5, 1982 

Mr. Maries L. McCurdy 
Instructor of Physics 
Northeast Louisiana University 
Department of Physics 
Monroe, Louisiana 71209 

Dear Mr. McCurdy: 

Thank you very much for your request for criteria used by the 
University Interscholastic League to determine the classification 
to which a school is assigned. Enclosed is our annual mail-out 
which should help you in your study. 

If we can be of further assistance, please let us know. 

Respectfully, 

Bill Farney 
State Athletic Director 

BF:bll 
Enclosure 
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Texas Education Agency 
201 East Eleventh Street 
Austin, Texas 78701 
February 12, 1981 

Mr. Maries McCurdy 
Department of Physics 
North Texas State University 
Denton, TX 76203 

Dear Mr. McCurdy: 

I am enclosing a copy of the names of the public schools that offered 
Physics I and II during the 1978-79 school year. This is the latest 
data that we have. 

The "Campus Number" is the key to the location of the school. For 
example, the first entry: 001 906 002 indicates by the 001 that the 
school is in Anderson County; the 906 tells that this school is a part 
of the Neches Independent School District. In most small districts 
the name of the high school is the name of the district. 

This numbering system for all 1098 districts and their addresses is 
given in the Texas School Directory, publication REI 916 01, October 
1980. I do not have an extra copy of this 272 page publication but 
there should be one available to you through the Education Department 
or if necessary, a copy can be obtained for $5.00 from Publications 
Distribution, Texas Education Agency, 201 East 11th Street, Austin, 
TX 78701. 

If I can be of further assistance, please contact me. 

Sincerely, 

B. T. Slater, Jr. 
Science Consultant 

Division of Curriculum Development 

BTS:SDK 

Enclosures 



142 

Texas Education Agency 
201 East Eleventh Street 
Austin, Texas 78701 
February 25, 1982 

Mr. M. L. McCurdy 
Department of Physics 
Northeast Louisiana University 
Monroe, Louisiana 71209 

Dear Mr. McCurdy: 

Enclosed is a copy of the Texas secondary public schools that offered 
either Physics I or Physics II during the 1979-1980 school year. Our 
facilities for making copies do not allow us to copy an entire page 
of printout; however, one of our fine secretaries has reconstructed 
it for you. 

Unfortuantely, the data for the year 1980-81 was not collected. The 
data for the year 1981-82 is being processed and should be available 
in March of 1982. 

I wish you the best in your research project. Please share the 
results with me. If I can be of assistance, please let me know. 

Yours truly, 

B. T. Slater, Jr. 
Education Specialist I 

Division of Curriculum Development 

BTS/dm 

Enclosures 
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Texas Education Agency 
201 East Eleventh 
Austin, Texas 78701 
February 27, 1981 

Mr. Maries L. McCurdy 
Instructor of Physics 
North Texas State University 
Denton, Texas 76203 

Dear Mr. McCurdy: 

Our department does not collect demographic information regarding 
physics teachers. We do gather basic information about the number 
of physics teachers certified each year. In the event this informa-
tion would assist you, this is listed below for the years available: 

Number of teachers certified 
Year to teach physics 

9/79 - 8/80 33 

9/78 - 8/79 48 

9/77 - 8/78 65 

9/76 - 8/77 92 

I trust this information will assist you. 

Sincerely, 

Jim L. Kidd, Associate Commissioner 
for Professional Development and 
Instructional Services 
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Northeast Louisiana Unviersity 
College of Pure and Applied Sciences 
Department of Physics 
Monroe, Louisiana 71209 
February 6, 1982 

Dear Colleague: 

In partial fulfillment of the requirements for the degree of Doctor 
of Philosophy at North Texas State University I am planning to under-
take a survey which is designed to determine the in-service needs of 
physics teachers and to profile the current status of physics 
education in Texas public secondary schools. 

I have written to you to request your participation in a pilot study 
which I am conducting to field test the enclosed questionnaire which 
I intend to use to conduct this study. I ask your assistance by 
completing and evaluating this instrument. 

Your reply as soon as possible giving your comments regarding the 
clarity and appropriateness of the items on the questionnaire and 
your recommendations in regard to any modifications which you feel 
would improve it would be appreciated. I would also like to know how 
long it required for you to complete the instrument and to have your 
comments concerning the appropriateness of its length. 

I recognize that I am intruding upon your busy schedule and I 
sincerely apologize for any inconvenience that this request may cause. 
I feel strongly that your participation in this pilot study will 
assist me in conducting a more effective and meaningful survey. 

Since you are one of only a few teachers whom I have asked to partici-
pate I cannot overemphasize how important your help is to me. 

I would greatly appreciate your co-operation in this matter. 

Respectfully, 

Maries L. McCurdy 
Instructor of Physics 
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Northeast Louisiana University 
College of Pure and Applied Sciences 
Department of Physics 
Monroe, Louisiana 71209 
February 9, 1982 

Dear Colleague: 

As you know, I am currently in the process of planning the research 
for my dissertation. I have been asked by my committee to consult a 
panel of experts in order to establish the content validity of the 
questionnaire that I intend to use to conduct my survey. I would 
appreciate it if you would assist me by serving as a member of this 
panel. 

To assist you in making this evaluation I have enclosed a copy of my 
proposal. The proposal should provide an outline of the project and 
needed background information. The questionnaire which I intend to 
use is included in the proposal as Appendix A. It is a modified 
version of a questionnaire designed by the AAPT which appears in the 
December 1978 issue of the AAPT Announcer, pp. 33-36. 

I have modified the questionnaire to fit the purposes of my study 
and it should be evaluated in comparison to the original document to 
insure that the modifications which I have made are appropriate and 
valid for this study. 

I ask that you forward a formal letter to me outlining your recommen-
dations with regard to any needed changes and giving your assessment 
of the instrument's validity. This reply is needed as soon as 
possible. I will make further modifications to the questionnaire 
based upon the recommendations/evaluations of the majority of the 
panel. 

If I can be of any assistance please call me either at home or at 
work. Both numbers are given below. I sincerely appreciate your 
assistance with this matter. 

Respectfully, 

Maries L. McCurdy 
Instructor of Physics 
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Northeast Louisiana University 
College of Pure and Applied Sciences 
Department of Physics 
Monroe, Louisiana 71209 
March 5, 1982 

Dear Colleague: 

In partial fulfillment of the requirements for the degree of Doctor 
of Philosophy at North Texas State University, I have elected to 
conduct a study to determine the in-service needs/preferences of 
secondary school physics teachers and to profile the current status 
of physics education in Texas public secondary schools. 

Your school has been selected in a stratified random sample as being 
representative of the public secondary schools in Texas in which 
physics has been taught. I would appreciate it if you would assist 
me in conducting this investigation by. completing the enclosed ques-
tionnaire and returning it to me in the enclosed postage paid envelope 
as soon as possible. 

Each questionnaire has been coded for the purpose of processing, but 
be assured that strict confidentiality will be maintained. Prelimin-
ary research indicates that it will require about 20 minutes of your 
time to complete this questionnaire. 

I recognize that this represents quite an intrustion on your busy 
schedule and I sincerely apologize for any inconvenience that this 
request may cause you. However, I hope that you will find the time 
to participate in this survey, since your participation is essential 
if the survey is to yield any meaningful results. 

For your co-operation in this project, I thank you. 

Respectfully, 

Maries L. McCurdy 
Instructor of Physics 
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QUESTIONNAIRE 

INSTRUCTIONS: Please indicate your response by circling fully and 
where appropriate, by writing in the space provided. 

1. How many students do you teach? (Total for all classes) 

less than 50 50-99 100-149 150-199 200 or more 

2. How many different preparations do you have for each day? 

one two three four five or more 

3. How many classes of first year (introductory level) physics do 
you teach? 

one two three four five or more 

4. What is your average enrollment in first year physics? 

less than 15 15-19 20-24 25-29 30-34 35 or more 

5. Which of the following best represents your estimate of how 
your enrollment in first year physics has changed in the past 
few years? 

a. Very slight change (no trend is apparent) 
b. Slight upward trend (less than 10 per cent) 
c. Slight downward trend (less than 10 per cent) 
d. Upward trend (more than 10 per cent); please indicate 

per cent: 
e. Downward trend (more than 10 per cent); please indicate 

per cent: 

6. In addition to teaching physics, do you teach any other subjects? 

Yes No 

If you answered yes, please indicate which of the following 
subj ects: 

a. General Science e. Chemistry 
(Life Science emphasis) f. Biology 

b. Physical Science g. Mathematics 
c. Earth Science h. Advanced physics 
d. Astronomy i. Other; please indicate: 

In addition to your regular teaching and related activitiesf 
do you perform any other duties not directly related to your 
teaching, whether assigned or voluntary? 

Yes No 
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If you answered yes, please indicate which of the following 
duties: 

a. Advising student organi- d. Report/proposal prepara-
zations tion 

b. Administrative duties e. Professional meetings 
c. Committee Service f. Other; please indicate: 

8. What textbook do your students use in first year physics? 

a. PSSC 
b. Proj ect Physics 
c. Modern Physics (Holt publication) 
d. Something else written primarily for a high school physics 

audience. Please specify by author and title. 

e. Something else. Please specify by author and title. 

9. Do your students use a lab book? Yes No 

If yes, is the lab book one prepared specifically to accompany 
the text? Yes No 

If the lab book is different from the one specifically prepared 
to accompany the textbook please specify by author and title: 

If laboratory handouts are used instead of a lab book please 
indicate the source of the handouts. 

10. Please estimate the approximate percentage of your classroom 
time in first year physics that you spend on each of the follow-
ing activities. 

a. Teacher demonstrations 0-10% 11-20% 21-30% 31-40% 41-50% 51%+ 
b. Student laboratory 

investigations 0-10% 11-20% 21-30% 31-40% 41-50% 51%+ 
c. Student recitation 0-10% 11-20% 21-30% 31-40% 41-50% 51%+ 

(homework, problem 
sessions, etc.) 

11. Please indicate your undergraduate degree and major(s)/minor(s). 

a. Bachelor of Arts MAJOR(S): 
b. Bachelor of Science MINOR(S): 
c. Bachelor of Science in Education 
d. Other; please specify: 

Do you have a graduate degree? Yes No 

If yes, please indicate degree(s) and major(s)/minor(s). 
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Please use the following scale to answer the n£xt three 
questions. 

A = very unsatisfactory D = unsatisfactory 
B = satisfactory F = very unsatisfactory 
c = OK 

Please "grade" the following aspects related to your first yea] 
physics class. 

yea] 

a. Textbook A B C D F 
b. Lab manual A B C D F 
c. Laboratory experiments A B C D F 
d. Lectures and class discussion A B C D F 
e. Examinations A B C D F 
f. Audio-visual aids (availability) A B C D F 
g. Audio-visual aids (quality) A B C D F 
h. Student science background A B C D F 
i. Student math backgorund A B C D F 
j • Student attitude toward science A B C D F 

when entering first year physics 
k. Adminsitrative assistance A B C D F 
1. School facilities for science A B C D F 

teaching 

Please "grade" the quality of your relationships with each of 
the following. 

a. School administration A B C D F 
b. Other science teachers in A B C D F 

your school 
c. Other science teachers in A B c D F 

nearby schools 
d. College/university teacher A B c D F 

education faculties 
e. College/university physics A B c D F 

faculties 
f. Professional education A B c D F 

associations 
g. Professional physics and science A B c D F 

education associations 

14. Please evaluate the overall quality of each of the following 
programs in relation to the program's adequacy in helping to 
prepare you for, or assist you in, your physics teaching. 

a. Your undergraduate professional 
education program 

b. Your ungergraduate physics pro-
gram 

c. The in-service education progran 
in which you have previously 
participated 

A B C D F 

A B C D F 

A B C D F 
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15. Would you like to participate in in-service education programs, 
either during the academic year and/or summers, on a content area 
of physics or on pedagogical techniques? Yes No 

If you answered no, please explain why and skip items 16 and 17. 

16. What topics would you find most interesting/desirable for an 
in-service program? 

a. Methods of teaching physics 

b. Models for intellectual development and their relation to 
physics teaching 

c. Physics content; specify topics: 

d. Other; specify topics: 

17. What would be the best time to conduct an in-service program? 
a. Professional development days only 
b. After school hours on weekdays during the school year 
c. Weekends during the school year 
d. Summers 
e. Other; please specify times: 

18. Below are listed some items which professional associations, 
federal funding agencies and/or nearby colleges/universities 
might provide to or for high school physics teachers. Please 
indicate their value to you by circling the appropriate "grade." 
Use the following scale. 

A = highly desirable D = undesirable 

B = desirable F = highly undesirable 
C = OK 

a. Physics content courses, work- A B C D F 
shops, or institute for 
college credit and aimed at 
high school teachers 

b. Physics content courses, work- A B C D F 
shops, or institutes without 
college credit and aimed at 
high school teachers 

c. Introductions to new develop-
ments in physics 

d. Introductions to new science 
education developments 

e. New laboratory equipment for 
physics 

f. New audio-visual aids 
g. New lecture demonstrations 
h. New physics curricula 
i. Supplementary materials for 

existing physics courses 

A B C D F 

A B C D F 

A B C D F 

A B C D F 
A B C D F 
A B C D F 
A B C D F 
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j. Funds for local improvement A B C D F 
k. Resource people who can provide A B C D F 

advice on teaching methods, 
equipment, etc. 

1. Resource people who can present A B C D F 
lectures on physics to high 
school physics classes 

m. Materials and/or people to pre- A B C D F 
sent physics to the non-science 
oriented components of your 
school or community 

n. Access for high school students A B C D F 
to university libraries, equip-
ment and courses 

Please list by letter the three most desirable items of 
question 18. 

What desirable items have been omitted? 

19. What science and/or teaching journals and magazines do you read 
on a regular basis? 

a. The Physics Teacher g. Popular Science 
b. Physics Today h. Science 
c. American Journal of Physics i. Science News 
d. The Science Teacher j. None 
e. Chemistry k. Other; please specify: 
f. Scientific American 

20. In which professional associations are you a member? 

a. AAPT—Texas Section g. APS 

b. AAPT h. NEA 

c. NSTA i. Local Teachers Assoc. 
d. AAAS j. State Teachers Assoc. 
e. STAT k. None 

f. NCMT l. Other; please specify: 

21. Other than by reading journals, etc., which of the following 
methods of keeping current do you employ? 

a. Library research 

b. Discussions with other teachers 

c. Attendance at/participation in meetings of professional 
associations 

d. Refresher courses 
e. Further college coursework for credit 
f. Auditing college courses (no credit) 
g. Workshops or in-service education programs 
h. Other; please specify: 
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Of the methods that you have indicated above, please indicate by 
letter which of these methods that you consider to be most 
valuable and which that you consider to be least valuable. 

Most valuable: L e a st valuable: 

Please use the remaining space on this page, or on a separate paper, 
to send any comments or suggestions about how professional associ-
ations in physics or education, state and/or federal agencies, and 
nearby college/university physics and/or teacher education facul-
ties could be of assistance to you. 

PLEASE CHECK TO BE SURE THAT YOD HAVE COMPLETED ALL SIX PAGES OF 
THE QUESTIONNAIRE, THEN USE THE ENCLOSED POSTAGE PAID ENVELOPE TO 
MAIL YOUR RESPONSE AS SOON AS POSSIBLE. 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION 
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