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The problem of this study is twofold. The first is to 

discover in what ways are physics teachers and counselors in 

large Texas public secondary schools encouraging students to 

take physics, and second, what are their perceptions of 

reasons for student avoidance of physics. 

The population consisted of physics teachers and 

counselors in large (1,310 minimum enrollment) high and low 

percentage physics enrollment schools. Percentage 

enrollment in physics is defined as the number of students 

enrolled in physics compared to total twelfth grade 

enrollment. Thirty high (above 8.9) and thirty low (below 

8.0) percentage enrollment schools comprise the sample 

populat ion. 

Data were collected using separate questionnaires that 

related to (a) school, (b) physics teacher, and (c) 

counselor variables that could affect physics enrollments. 

The questionnaires addressed to perceptions of both physics 

teachers and counselors covered (a) the exchange of physics 

course information between students, teachers, and 

counselors, (b) the method of exchange of physics course 

information, and (c) the extent to which the physics program 



is sold to the student body. Also elicited were eleven 

responses from both physics teachers and counselors that 

pertain to perceived reasons for student avoidance of 

physics courses. A statistical analysis was made between 

physics teachers and counselors perceptions pairing high and 

low percentage enrollment groups by chi square analysis of 

each item of the questionnaire, using a .05 level for 

significance. 

Conclusions based on the data findings indicate that 

physics teachers and counselors are not working together to 

promote physics enrollments, furthermore, there seems to be 

a negative attitude among school personnel in regard to the 

probability of increasing physics enrollments in the 

schools. The data appears to indicate that there is a 

negative—perhaps even defeatist—attitude among physics 

teachers in regard to physics enrollment. Whatever their 

reasons (too many course preparations, inadequate physics 

background, etc.), physics teachers are not committed to 

increasing enrollment in physics courses. 
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CHAPTER I 

INTRODUCTION 

The recent declining enrollment in secondary school 

physics courses is the low point of a long decline, 

interrupted weakly in the Sputnik era, that may continue 

into the future. This state of affairs has deteriorated to 

the point of crisis as confirmed by the number of editorials 

in science and teaching journals, the amount of legislation 

now being proposed both nationally and in the state of 

Texas, the attention from the press, and the number of 

meetings and conferences convened to discuss this situation. 

Layman (5) notes that the state of precollege education in 

the United States received special attention in October, 

1982, at the American Institute of Physics (AIP) Corporate 

Associates, and at the Spring, 1983, meeting of the AIP 

Assembly of Society Officers. Wilson describes 1983 as "the 

year in which the 'crisis' in pre-college education broke 

through to the attention of the general public" (15, p. S-

26). 

The social imperatives of education, especially of 

science education, have recently taken on new importance and 

urgency. The long—term social problems of environmental 

pollution, food shortages, limitations on energy, expanding 

populations, and nuclear waste disposal demand an informed 



population, who, as students, received an education that 

included the scientific information on which to base these 

necessary social and political decisions (13). 

The Sputnik challenge in 1957 created a new thrust and 

interest in science for the secondary schools. The period 

from 1957 to 1975 was unparalleled in the degree of science 

education activity. Millions of dollars were spent on the 

cooperative involvement of scientists, educators, and 

learning theorists for the development of science 

curiculum materials. Extensive programs were conducted to 

upgrade and update the science content background of 

teachers and to train them in the use of the new 

curriculum. Despite these efforts, the percentage of 

students who enrolled in physics did not increase, and no 

curriculum reform of national consequence has been 

launched since the course content improvement program of 

the 1960s (2). 

Statement of the Problem 

The problem for this study is twofold. The first is to 

discover in what ways physics teachers and counselors in 

large Texas public high schools encourage students and 

school personnel to increase physics enrollment. The second 

is to discover the perceptions of physics teachers and 

counselors regarding why students avoid physics courses and 

to compare their perceptions to reasons stated in the 

literature. 



Purposes of the Study 

Specifically, the purposes of this study are as 

follows: 

1. To compare selected institutional characteristics 

in large Texas high schools that have high—percentage 

enrollments in physics with large Texas high schools that 

have low-percentage enrollments in physics in terms of the 

following variables: 

a. Total number of first-year science courses 

offered; 

b. Number of second-year or advanced science 

courses; 

c. Science prerequisites for physics; 

d. Mathematical prerequisites for physics; 

e. Grade level on which physics is first offered; 

f. Laboratory facilities available in the school; 

2. To compare the perceptions of physics teachers in 

large Texas High schools that have high—percentage 

enrollments in physics with physics teachers in large Texas 

high schools that have low-percentage enrollments in physics 

in terms of the following variables: 

a. Extent of exchange of physics course 

information between 

(1) Physics teacher and other science 

teachers; 
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(2) Physics teacher and mathematics 

teachers; 

(3) Physics teacher and counselor; 

(4) Physics teacher and non-physics student; 

b. Extent to which physics enrollment is 

encouraged at the school by means of 

(1) Visits by physics teacher to other 

sciences classes; 

(2) Visits by non-physics students to the 

physics laboratory; 

(3) Offerings of special physics programs in 

the school; 

3. To compare the perceptions of counselors in large 

Texas high schools that have high-percentage enrollments in 

physics with conselors in large Texas high schools that have 

low-percentage enrollments in physics in terms of the 

following variables: 

a. Extent of the? exchange of physics-course 

information between 

(1) The counselor and the physics teachers; 

(2) The counselor and the science department 

head; 

(3) The counselor and the non-physics 

students; 

b. The extent to which physics enrollment is 

encouraged, at the school by; 



(1) Informing counselors of the nature of 

physics courses; 

(2) Offering special science programs to the 

student body by the guidance department; 

(3) Through counselor visits to non-physics 

classes explaining the relevance of physics to the 

lives of students; 

4. To compare the perceptions of physics teachers and 

counselors in large Texas high schools that have high-

percentage enrollments in physics to physics teachers and 

counselors in large Texas high schools that have low-

percentage enrollments in physics in terms of why students 

do not plan to take a course in physics according to the 

following factors: 

a. Mark (grade) likely to be achieved; 

b. Difficult mathematical aspects of the course; 

c. Loss of time necessary for other school 

activities; 

d. Fear of lowering grade-point average; 

e. The availability of other advanced science 

courses; 

f. Physics is not required by the high school or 

the university that students plan to attend; 

g. The physics laboratory experience is not 

available; 



h. The student has no idea of what physics is all 

about; 

i- The student was not counseled to take physics; 

j. The student feels no need for physics in his 

future plans; 

k. Peer pressure to take courses other than 

physics. 

Hypotheses 

The major rational for this study is that there are 

identifiable reasons for both high and low enrollments in 

physics courses in large Texas high schools. To carry out 

the purposes of this study, the following hypotheses are 

tested. 

1. There will be no significant differences between 

the perceptions of physics teachers in schools that have 

high and low enrollments in physics courses regarding the . 

ways in which 

a. The importance and significance of the physics 

program is explained to other teachers, counselors, and 

students; 

b. The physics program is explained to other 

teachers, counselors, and students; 

c. The physics program is sold to other teachers, 

counselors, and students; 

d. They perceive the students' decision to avoid 

physics. 



2. There will be no significant differences between 

the perceptions of counselors in schools that have high and 

low enrollments in physics courses regarding the ways in 

which 

a. The importance and significance of the physics 

program is explained to other teachers, counselors, and 

students; 

b. The physics program is explained to other 

teachers, counselors, and students, 

c. The physics program is sold to other teachers, 

counselors, and students; 

d. They perceive the students' decision to avoid 

physics. 

3. There will be no significant differences between 

the perceptions of physics teachers and counselors in 

schools that have low enrollment in physics classes 

regarding ways in which 

a. The importance and significance of the physics 

program is explained to other teachers, counselors, and 

students; 

b. The physics program is explained to other 

teachers, counselors, and students; 

c. The physics program is sold to other teachers, 

counselors, and students; 

d. They perceive the students' decision to avoid 

physics. 
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4. There will be no significant differences between 

the perceptions of physics teachers and counselors in 

schools that have high enrollment in physics courses 

regarding the number of ways in which 

a. The importance and significance of the physics 

program is explained to other teachers, counselors, and 

students; 

b. The physics program is explained to other 

teachers, counselors, and students; 

c. The physics program is sold to other teachers, 

counselors, and students; 

d. They perceive the students' decision to avoid 

physics. 

Assumptions 

It is assumed that the physics classes in the surveyed 

schools may contain some sophomores and juniors as well as 

seniors. However, most students in all probability take 

physics in their senior year if they follow a typical class 

curriculum schedule of physical science, biology, and 

chemistry. The assumption is that this ratio of non-senior 

students remains constant from one year to another. 

A second assumption is that the principal of the school 

(to whom the questionnaires are addressed) assigned the 

questionnaires to the physics teacher who has the largest 

number of students taking physics in that school and to the 



counselor who counsels the largest number of the seniors in 

that school. it is further assumed that large Texas high 

schools have student bodies that represent a true sample of 

students who are taking physics in the state of Texas and 

furthermore that those students who elect not to take 

physics have a definite reason for the avoidance of physics. 

Limitations of the Study 

This study is limited to large Texas high schools that 

have a minimum enrollment of 1,310 students, which are classi-

fied in Texas as 5A high schools. The participants in this 

study, the physics teachers and counselors, must have been in 

the employ of their schools at least two years. This time 

period would allow them time to sell the physics program to 

the non—physics student and other school personnel. 

Definition of Terms 

The following terms, which are specific to this study, 

are defined as follows. 

School variable is the representation of a trait or 

characteristic of a school. 

Teacher variable is the representation of a trait or 

characteristic of a teacher. 

Counselor variable is the representation of a trait or 

characteristic of a counselor. 

Ld^qe schools are schools that have a student 

population of at least 1,310 students. 



10 

The percentage enrollment in physics was computed using 

the formula 

Number of students taking physics x 100. 
Number of seniors 

A high percentage enrollment in physics is constituted 

by an enrollment in phys ics greater than 8.9 per cent of the 

senior class. 

A low percentage enrollment in physics is constituted 

by an enrollment in physics lower than 8 per cent of the 

senior class. 

Background and Significance of the Study 

Hersh (3) relates that twenty-five years after the 

Sputnik era we have discovered the mathematics and science 

problem all over again. Layman (4), who is president of the 

American Association of Physics Teachers, reiterates the 

fact that since only a few high school students take 

physics, our technology and culture suffer. A report of the 

hearings before the Congressional Committee on Science, 

Research, and Technology (13) states that there is a need 

for everyone to have an educational background in technology 

so that even those who do not become scientists or engineers 

can make informed decisions about the nation's technological 

goals and objectives. For those students who do not go on 

to college, the increasing technological complexity of the 

workplace favors the employment of youths who have a firm 

understanding of mathematics and science. 
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Miller (8) reports that an early 1970s National Science 

Foundation survey revealed that only 7 per cent of the 

adults in the United States were deemed scientifically 

literate. Bauman (1) believes that the current cafeteria 

approach to high school courses, combined with poor 

counseling and lowered admission standards of the colleges, 

encourages students to avoid those courses that would help 

develop the mental skills they need. Thus, most students 

tend to pass science by, and to become voting citizens 

without the educational background that is critical to 

decision making in our modern society. 

Layman (5) reported that about 2.8 million pupils 

graduated from United States public high schools in 1979-

1980, which represents about 72 per cent of the pupils 

enrolled in the ninth grade four years earlier. Of this 72 

per cent, only 20 per cent had completed a course in 

Physics. Sigda (10) found that only 13 per cent of the 

general students and 9 per cent of the vocational students 

will have taken three years of high school science at the 

termination of their education. Press, judging by present 

day science education, says that this country is "raising a 

generation of Americans who lack the education to 

participate in a technological age" (9, p. 1055). 

The loss of American dominance in world markets is 

often tied to our educational system and to the failing role 
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played in that system by science and mathematics. Wirszup 

(16), who describes some of the differences in the 

commitment to science and mathematics between the USSR and 

America, says that the student in the USSR will have studied 

five years of physics and algebra, ten years of geometry, 

two years of calculus, and four years of chemistry after the 

first ten years of schooling. McDonald (7) discusses 

findings which show that technical education in the United 

States trails that of the Soviet Union and Japan because of 

both inadequate laboratory facilities and the shortage of 

science and engineering instructors at both the secondary 

and university levels. 

According to Marcuccio (6), the science education share 

of the National Science Foundation budget dropped from 47 

per cent in 1959 to 2 per cent in 1981. Science education 

faltered while schools turned their attention to the back-

to-the basics movement, the middle school phenomenon, tight 

budgets, and declining enrollments. Wilson (14) found that 

in 1983 only one third of the nations 17,000 school 

districts required more than one year each of science or 

mathematics for graduation from high school. Marcuccio (6) 

also found that institutions of higher learning only rarely 

require freshmen to have high school credit for more than 

one science course. This attitude of the colleges causes 

students to shun science; the students' attitude, therefore, 
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is, why should they jeopardize a good grade-point average by 

taking a difficult course such as physics? 

The Population 

The state of Texas contains 254 counties covering an 

area of 267,338 square miles. More than half of the state's 

population now lives in cities of 20,000 or more. There are 

232 large schools, each of which has a student body larger 

than 1,310 students (12). 

The Texas Education Agency report for Texas (11) during 

the 1981-1982 school year shows that there were 193,000 

twelfth grade students enrolled in Texas high schools. Of 

this number, 14,286 students, or 7.3 per cent of the twelfth 

grade population, were in 789 classroom sections of physics. 

Considering that two is the average number of classroom 

sections of physics in large Texas high schools, the large 

schools account for more than 50 per cent of the students 

taking physics in the public schools in the state of Texas, 

and 50 per cent of the physics teachers and counselors. 

Selection of the Sample 

All large high schools in the state of Texas were asked 

to participate in the study. The sample for this study is 

composed of thirty of the schools that have a physics 

enrollment of greater than 8.9 per cent of the senior class, 

and thirty of the schools that have a physics enrollment of 

less than 8 per cent of the senior class. These two groups 
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of schools have physics teachers and counselors who have been 

at the school a minimum of one year prior to the 

investigation. 

Research Design 

This study is concerned with the collection of 

information relative to certain characteristics of schools, 

physics teachers, and counselors in large Texas high 

schools that have both high and low percentage enrollments 

in physics courses. An attempt was made to compare the 

similarities and differences among selected characateristics 

of both the high and low percentage enrollment groups. 

This comparison lead to an effort to discover what factors 

contribute to either a high percentage enrollment or a low 

percentage enrollment in physics. 

Procedures for Collecting Data 

A letter of introduction was sent in May of 1984 to each 

of the 220 principals of large Texas high schools as listed 

in the 1983-1984 Texas Sports Guide (12) to solicit their 

schools as participants in this study. Participating 

principals completed a school information sheet regarding 

the physical characteristics of the schools that could 

influence high school students choice of physics as an area 

of study. The school principals then delivered question-

naires to appropriate teachers and counselors. All three 

completed forms were returned to the researcher in a stamped 
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pre-addressed envelope. (Copies of all letters and 

questionnaires are included in the Appendix.) 

Procedures for Treating Data 

At the conclusion of a four-week period following the 

mailing of the questionnaires, all received data pertaining 

to the schools were categorized, and the percentiles of the 

high and low groups of physics students were calculated. 

Percentages were calculated for the basic institutional 

information which covers prerequisites for physics, subjects 

taught by physics teachers, physics teacher certification 

areas, and responses to parts II and III of the physics 

teacher and counselor questionnaires. The replies of the 

physics teacher-counselor questionnaires were statistically 

analyzed, item by item, using a chi square procedure. 

Statistical tables were constructed for school prerequisites 

for physics, physics teacher characteristics, counselor 

characteristics, physics teacher and counselor years of 

experience in the school, other subjects taught by physics 

teachers, and certification areas of the physics teachers. 

Organization of the Study 

This first chapter has presented the problem, purposes, 

significance of the study, and a brief discussion of the 

methodology. A review of the relevant literature is made in 

Chapter II, and Chapter III describes the methodology for 

the survey in detail. The data are analyzed and discussed 
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in Chapter IV, and Chapter V presents a summary of the 

study, conclusions, implications, and recommendations. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter provides a review of the related 

literature which serves as the background for this study. 

Examination of the literature related to high school 

enrollment or non—enrollment reveals many reasons frequently 

cited for student avoidance of physics. The reasons 

frequently stressed in the literature appear to result from 

four disparate groups of factors; these factors are student 

factors, school factors, teacher factors, and counselor 

factors. 

School Factors that Influence Enrollment 

in Physics 

Physics education faces enrollment difficulties that 

result from the interaction of a variety of factors. The 

literature supports the position that factors inherent in the 

school situation may be responsible for the non-election of 

physics by capable secondary school students. These school 

factors, over which the student has little or no control, 

include scheduling problems, the variety of science 

offerings, teacher qualifications and shortages, and the 

nature of the physics laboratory. 

19 
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Scheduling Problems 

Wilson (69) reports that the status of science 

requirements in high schools has not changed in the past 

sixteen years. His 1983 findings are identical to those 

listed in the 1978 report of the Status of Pre-Colleae 

Science (57), which found that only one third of the nation's 

17,000 school districts required more than one year of 

science for graduation from high school. In 1983 Layman (36) 

reported that since physics is an elective course, it is 

taken chiefly by twelfth-grade college-bound students 

planning to major in the physical sciences. 

The 1984 Gallup Poll (19) found that 84 per cent of 

the parents who have children going on to college believe 

that science should be required of students, compared to 

only 61 per cent of parents who have children not planning 

to go on to college. Bueche (7) and Marcuccio (40) also 

state that minimal requirements, along with the fact that 

universities offer no incentives for the student to take 

high school physics, have a major impact on high school 

physics enrollment. Goodwin (24) reports in 1983 that 

thirty five states require only one year of mathematics, and 

thirty—six states require only one year of science for 

graduation. The time a student spends learning how to cook 

and drive a car is counted equally toward a high school 

diploma as the time spent studying mathematics and science. 

Yager and Penick (73) found in 1983 that students typically 
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experience a diminishing belief that the study of science 

will be useful in their later years. 

The real obstacles to physics enrollments, Hersh (27) 

found, are scheduling arrangements, heavy work loads for 

teachers, poor physical facilities, and the lack of time for 

joint professional planning. Wilson and Ingoldsby (70), who 

state that science teachers have to compete with the 

football team, the band, and other academic areas for their 

students, also contend that there should be more support by 

science teachers for the offerings of teachers in other 

areas of science. 

According to Bryant (6), many high schools offer physics 

at only one academic level and, at that level, only the best 

survive. He suggests that if the schools want to attract 

physics students other than the intellectual elite, they 

should offer physics courses at more than one grade. Since 

many students lose their interest in science before the 

twelfth grade, seniors tend to avoid enrolling in physics 

when it is offered by the school only during the senior year 

of high school. 

The Variety of Science Offerings 

There is evidence to indicate that student enrollment in 

physics is affected by the variety of science courses 

offered in high school curricula. Sigda (52), who reported 

in 1983 that add-ons have greatly increased the number of 

science courses offered at the high school level, cites both 
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computer science and energy and environmental courses as 

having increased an already packed science curriculum. 

Wilson and Ingoldsby (70) found that since schools were 

trying to maintain a comprehensive variety of science 

programs from which students could choose, physics, due to 

its complexity, is the loser in students' choice of a 

science elective. 

Tweeten and Yager (61) suggest that this trend began 

sixteen years ago; they review data obtained from the Iowa 

State Department of Public Instruction and from studies 

involving all schools in the state of Iowa. The data on 

science curriculum trends appear to indicate that, while 

increased offerings resulted in greater student enrollment 

in science, physics suffered an enrollment loss of 7.9 per 

cent; moreover, it was the only course to decline in total 

number of students enrolled. There is no evidence, 

according to Ivany, Huegel, and Strassenburg (28), that the 

three types of physics course content organization (PSSC, 

Project Physics, or what is called modern traditional 

Physics) contribute to higher physics enrollments. 

Teacher Qualification and Shortages 

Glashow (22) voiced his concern in 1983 at the loss of 

-United States' preeminence in science, which he contends is 

due to the lack of pre-college teachers who are competent in 

science and mathematics. In 1981 Wirszup (64) reported to 

Congress that the total number of physics teachers in the 
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United States was 10,000 and shrinking. Goodwin (24) quotes 

from the report of the National Committee on Excellence in 

Education, A Nation at Risk, which states that fewer than 

one-third of United States' high schools offer physics that 

is taught by qualified instructors. 

Gallagher and Yager (18) researched problems in science 

education with an open—ended survey of 144 university and 

high school educators in 1981. The major problem areas 

found were the poor quality of teaching, the declining 

number of science teachers, and the increasing average age 

of teachers. Both Sigda (52) and Swartz (58) cite the 

declining number of science faculty in the high schools and 

the increasing age of these teachers as major factors of 

concern in science education. In 1982 Layman (37) reported 

that the Texas section of the American Association of 

Physics Teachers discovered that three of the five nominees 

for the Outstanding High School Physics Teacher had left 

teaching. 

There is also increasing concern regarding the physics 

background of those science teachers who teach science 

courses. Layman (36) found that only 37 per cent of all 

physics teachers have a major or minor in physics and that 

the average age of science teachers in 1982 was forty-one 

years, with sixteen years of experience. Phillips (46) 

suggests that the term "physics teacher" is almost a contra-

diction of itself, since even in 1969 at least 80 per cent 
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of the physics teahers in this country taught physics less 

than half time. Gerhart (21) states that physics teachers 

are being replaced by generalists. Kelly (33) predicted in 

1981 that in the 1990s physics teachers, like eagles, will 

be an endangered species. The shortage of physics teachers 

has caused some schools either to press athletic coaches, 

who have little or no physics background, into teaching 

physics or to drop physics from the curriculum. 

Unfortunately, many teachers who are assigned to teach 

both mathematics and science courses are not sufficiently 

prepared. O'Brien (43) states that only 50 per cent of all 

high school and mathematics and science teachers were 

^ualifisd through certification in their subjects in 1982; 

the remaining 50 per cent taught with emergency certifi-

cation. As of 1983, Williams (68) found that thirty 

nine states have a severe shortage of physics teachers. 

Wilson (69) found in 1984 that since 1971 there has been a 

decline of 65 per cent in the number of secondary science 

teachers being trained; forty-two of forty-five states 

reported a shortage of physics teachers in 1981, and at 

least 30 per cent of those teaching physics were 

underqualified to do so. 

The discouraging statistics continue. Sousa (53) 

reported in 1984 that over 9 per cent of the public schools 

in New Jersey had to use emergency-certified science 

teachers in order to meet their staffing requirements; in 
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North Carolina a total of 1,170 teachers who were not certi-

fied in science nevertheless taught science in 1981, and 

Masland and Williams (41) discovered that the state of 

Wisconsin certified only one physics teacher in 1981. 

Nature of the Physics Laboaratorv 

In 1975 Dempsey (10) found, and Daramola (9) confirmed 

in 1982, that students most frequently consider the 

laboratory experience as the most enjoyable aspect of the 

physics course. Despite these findings, many schools either 

teach physics as a mathematically centered course or offer 

little in the way of laboratory experiences for the 

students. According to Yager and Penick (73), too many 

teachers believe that the goals of science instruction are 

limited to certain knowledge and processes; the laboratory 

dimension of science is almost totally ignored. 

Woolnough (71) discussed the role of the laboratory in 

physics education in 1979 after attending a physics 

conference in Oxford, England. The primary finding of the 

c o n :^ e r e n c e w a s that there should be a serious commitment to 

some form of "hands on" practical work as part of the educa-

tion of the physics student because without experimentation 

nothing can truly be known. Swartz (59) recommends the 

laboratory because it teaches skill develoment in using the 

tools of the science and in handing the phenomena of 

physics. 
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In further support of the use of physics laboratory 

instruction, Bryant (6) developed a path—analysis model of 

critical variables that affect student enrollment in high 

school science from which he determined that the laboratory 

is the most important variable. Wilson and Ingoldsby (70) 

found that the laboratory is among the six most common 

factors that relate to successful physics enrollment. 

Osborn (44), and Tamir, Arzi, and Zloto (60) conducted 

studies of students' attitudes toward physics and discovered 

that meaningful laboratory work has a positive effect on the 

selection of physics. Elliott (16) states that students in 

71 per cent of the high schools in his research group found 

that the physics laboratory work was stimulating. 

Student Factors that Influence 
Enrollment in Physics 

A search of the literature disclosed research that 

indicates several variables are suspected of influencing 

Physics enrollment in the high school. These variables are 

interest in science, perceived difficulty of physics 

courses, severity of grading, influence of others, the 

enrollment of females in physics, and career goals. 

Interest in Science 

Most students begin elementary school with a strong, 

natural interest in science. Franz, Aldridge, and Clark 

(17) found, however, that by the time students enter junior 

high school, many have lost their positive attitude toward 
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science, and in high school the majority of students take 

only one year of science to meet the minimum graduation 

requriements. Sprung (54) administered questionnaires to 

Michigan high school students, 472 of whom were enrolled in 

Physics while 475 were not. Sprung found that the junior 

high school years are important in determining student 

interest in science, and he contends that a higher in-

terest level would accomplish higher enrollments in 

physics at the high school level. 

The research by Louwerse (38) indicates that students 

in grades nine through twelve continue in science because of 

positive attitudes toward science, parental influence, and a 

positive feeling toward science teachers. Daramola (9) also 

found that student attitude toward science is the number one 

reason for enrolling in physics. In a study of nearly 1,300 

students in grades nine through twelve, Pollack (47) found 

career goals and interest in science to be the primary 

reasons given by students who elect to continue in science. 

Perceived Difficulty of Physics Courses 

Bridgham (2) cites early 1970s data from the United 

States Office of Education that only 20 per cent of the 

eligible students choose to study physics. Layman (36) 

reports that a 1977 National Science Foundation study found 

that physics courses account for 3.1 per cent of the total 

secondary science enrollments. During this same period 
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Sprung (54) observed that many students who had taken 

second-year algebra, and who had the ability to study 

Physics, did not elect to do so. Elliott (15) also found 

that a sample of California students did not take physics 

primarily because they had no interest in physics and 

believed the course to be too difficult. In his review of 

studies on student attitudes toward science, Daramola (9) 

found in 1982 that "difficulty" was the main reason for 

student avoidance of the physical sciences. 

Several researchers have assessed the type of student 

who enrolls in physics. Sprung (54) concludes that high 

school physics courses attract the academically capable, 

college—bound student, and do not attract the student of 

average ability. Jordan (32) found that only high achievers 

take or are encouraged to take physics. Conway (8) confirms 

Jordan's findings in his study; the perceptions of 71 per 

cent of the counselors and 62 per cent of the physics 

teachers indicated that physics courses were for the 

"scientific oriented" students. Conway also found that 84 

per cent of the physics teachers and 75 per cent of the 

counselors advised only the upper two—thirds of the ranked 

high school students to take a course in physics. 

Students have a lack of awareness of what physics 

entails that influences their attitude toward enrollment. 

Jennings (31) found that a lack of understanding of what the 

science of physics entails causes students to perceive 
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physics as too difficult a course to elect in high school. 

Stonecipher (56), however, found that student attitude 

toward physics could be changed by an education program. 

First, he gave two groups of students an attitude test on 

science. The experimental group was then given reading 

materials pertaining to physics, which informed them of the 

nature of physics; the control group was given reading 

material on economics. When the groups were retested, the 

experimental group showed a significantly more positive 

attitude toward science. 

Severity of Grading 

Since physics is an elective that is usually offered in 

the twelve grade, there is reason to believe that even the 

college-bound seniors may avoid enrolling in physics for 

fear the standards are too high, which would mean receiving 

a comparatively lower grade and ultimately a lower grade-

point average. For instance, Bridgham and Welch (3) 

computed a correlation between a measure of severity of 

grading and student dropout in a physics enrollment. 

Pollack (47) also found that expectancy of poor grades was a 

decisive factor in the non-election of physics. Sprung (54) 

discovered that students who were not enrolled in physics 

believed that the grades received by students who were 

taking physics were lower than one's normal grade-point 

average. Bridgham (2) found that the grades given by 
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physics teachers were consistently lower than those given by 

other teachers. 

The 1977 National Foundation Status Report (67) states 

that high school science teachers, as a result of their 

concern for maintaining rigor and high standards, may be 

discouraging most students from attempting physics. Schwob 

and Gerdes (51) described a physics teacher-counselor 

conference in Wisconsin at which the counselors complained 

that the physics teachers made the course so difficult only 

the top-level students could master it, and many of these 

students dropped during the semester. 

In regard to the grading practices of physics teachers 

in high and low physics enrollment schools, Dietrich (12) 

found that physics teachers in the high enrollment schools 

were more severe in their grading practices than physics 

teachers in the low enrollment schools. Van Koevering (63) 

recommends that the grades of physics students should be 

more comparable with grades the student receives in other 

academic areas. His study indicates that students' grades in 

their physics courses were lower in both high and low 

physics enrollment schools than the grades received by the 

students other academic areas. Research by Eicholtz (14) 

found that successful physics enrollment increases were 

occurring in schools that awarded a higher grade—point score 

for physics than the lower level science courses. 
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Influence of Others 

The most positive influences for physics student 

enrollment were stated in 1983 by Wilson (70). These in-

fluences are teacher enthusiasm, visibility, a positive 

laboratory experience, and recruitment by the counselor and 

physics teacher. Starring (55), in a study of the course 

"Man of His Environment," concludes that teacher 

effectiveness is more influential in changing student 

attitudes toward science than are the students' sex, 

socioeconomic status, I.Q., grade-point average, home 

attitudes or the students' attitudes toward the course. In 

agreement, Jordan (32) says that interest in physics seems 

to rest entirely on the characteristics of the class and the 

teacher, and Griffith (25) contends that poorly prepared 

teachers cannot stimulate their students to work to the 

level of the students' abilities. In a study by Elliott 

(16) it was found that physics teachers who had the largest 

number of years of teaching experience also had the 

reputation among students for being more stimulating and for 

making the course less difficult. 

Pollack (47) and Van Koevering's (63) research reveals 

that a student's decision to continue in the field of 

science appears to result from the influence of others, 

particularly the students' parents. Further evidence for 

this is provided by Louwerse (38), who found that students 

in grades nine through twelve continued in science because 
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of a positive influence by both the parents and the science 

teacher. 

Peer pressure also has an overwhelming influence on 

students decision to take (or not to take) certain high 

school courses. This influence was studied by Wilson and 

Ingoldsby (70), who discovered that the peer pressure from 

the vast number of non-science students had a pronounced 

effect on other students' decisions to avoid physics. 

Walker (66) reports that the swing away from science is 

due to "grapevine" counseling; Walker labels science courses 

as the ones that demand abstract reasoning and quantitative 

relationships. Dial (11), Lucido (39), Pollack (47), and 

Walker (66) all found that peer pressure influence through 

the grapevine seems more responsible for students' decisions 

regarding the election of physics than any other factor 

studied. The school grapevine is the most effective way of 

spreading the word about good and bad classes, according to 

Robinson (49). 

The Enrollment of Females in Physics 

Female enrollment in physics is a matter of national 

concern. Franz, Aldridge, and Clark (17) refer to an as yet 

unpublished brochure by the Committee on the Status of Women 

-in Physics on the subject of careers in physics for women 

which is aimed at girls in grades seven through ten. This 

brochure is primarily for the use of counselors to encourage 

the interest of girls to enroll in high school physics. 
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The sterotyping of the physical sciences as masculine 

is reported by Bridgham (2) as having a negative effect upon 

the future enrollment in science by girls in high school. 

Normally, since girls do not anticipate a career in physics, 

they do not risk their grade-point average or scholarship 

changes by taking a course in physics. Elliott (16) 

recommends selling physics to girls to overcome their fear 

of the difficulty of the course, while Jacobson (30) 

suggests that physics teachers should encourage female 

students to take physics as a prelude to a possible career 

in physics teaching. 

Career Goals 

Bryant (6), Daramola (9), and Pollack (47) all conclude 

from their research that the career goals of the high school 

students have the greatest affect on the percentage enroll-

ment in high school physics. In this study of chemistry 

and physics enrollments, Sprung (54) concludes that college 

Plans and career goals are the most important factors that 

motivate students to enroll in chemistry and physics. 

Dietrich (12), Elliott (16), and many others indicate that 

students who take physics have both high abilities and 

aspirations. Van Koevering (63), in his study on physics 

enrollment, found that the percentage of college-bound high 

school graduates has a positive influence on physics 

enrollments. Elliott (16) indicates that students elect to 
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take physics because they plan to go on to college, and 

students usually make the decision about going to college 

prior to deciding whether or not to take a physics course. 

The dominant indicator seems to be that post-high school 

aspirations are formed first, and then a high school program 

is selected to meet these goals. 

Teacher Factors that Influence Enrollment 

in Physics 

The actual job of the physics teacher in a typical high 

school is diverse. Although some teachers conduct classes 

and laboratories only in the subject of physics, they are a 

minority. in most high schools, the teacher has multiple 

assignments that include, variously, the subjects of 

chemistry, biology, mathematics, and physical science as 

well as physics. Three to four subject preparations each 

day are not uncommon. For other teachers who are forced to 

teach one section of physics because there is no one else 

available, teaching the physics course becomes a chore that 

produces difficulties for both teacher and the student. 

Research by Tye and Tye (62) indicates that most 

teachers work alone in self-contained classrooms, and they 

have little or no opportunity to observe the teaching 

methods of other teachers. The teachers seem to know little 

about their colleagues' relationships with students, their 

job competence, or their educational beliefs. This was 

found to be especially true in large schools that are 

composed of staffs which are racially or ethnically split. 
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Teachers in the same department; or on the same grade level 

share ideas very infrequently, and the teachers in Tye's 

sample were rather indifferent about the quality of the 

inter-staff relationships in their school. Yager (72) 

reports that teachers are the most significant component in 

ciny teaching; the teacher chooses the pace and type of 

instruction, establishes the reward system, and creates the 

climate within which the student interacts with his peers 

and teacher. 

For those who want to promote the teaching of physics 

and increase enrollment, Wilson and Ingoldsby (70) suggest 

that physics teachers should advertise their program by 

talking to students individually, developing promotional 

materials, and communicating with the counselor. Laurence 

(35) recommends that physics teachers work actively with 

counselors and other school personnel on the tasks of 

acquainting students with the physics program and on 

convincing them why enrollment in the program is in their 

best interest. Dial (11) suggests that physics teachers 

communicate with all counselors and teachers on the lower 

science levels in an effort to impress on them the 

importance of physics in the curriculum for all students. 

Jackson (20) states that the goal of enrolling more 

high school students in science classes depends heavily on 

the teacher's ability and desire to make the science course 

more attractive. Jackson suggests that teachers emphasize 
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the connection between science and everyday affairs. The 

use of interesting anecdotes, lessons, and laboratory work 

as a means of keeping students' interest in science is 

recommended by Brush (5). Recruiting is accomplished, 

encourages Walker (65), by putting fun back into the physics 

classroom. A survey of all New York state secondary school 

teachers, as completed by Ehrlich (13), reveals that the 

largest possible enrollment change in physics was the result 

of the active efforts of the physics teacher to recruit 

students through the chemistry classes and school 

counselors. 

Physics teachers as a group are not actively recruiting 

prospective students. Research by Hawkins (26) found that 

the physics program itself has little effect on enrollment. 

A sales effort, however, which enlisted the aid of other 

science teachers, student visitations, and active visible 

contests in physics, resulted in a remarkable 30 per cent 

increase in enrollment of the school's senior class. Brown 

and Elliott (4) suggest that the physics teacher sell his 

course by making physics more appealing, more sought after, 

and more accessible to the average student. Research by 

Gant (20) indicates that physics enrollment will increase if 

the teacher allows students to derive interest, enjoyment, 

and a sense of achievement from the study of physics. 
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Counselor Factors that Influence Enrollment 

in Physics 

The literature indicates that the counselor is one of 

the focal points around whom decisions are made by students 

to enroll in physics. Considering the extent of counselors' 

influence, their ability to advise students about physics 

courses must be investigated. 

Research by Gallagher and Yager (18) shows that the 

major problems of high school science are declining 

enrollments, poor quality teaching, and inadequate 

counseling. Furthermore, Aubrey (1) found that research 

studies have failed to demonstrate counselor effectiveness 

in terms of student learning and development. The opinions 

of counselors concerning the prerequisites for physics 

courses, their attitudes about the course, and the 

percentage of seniors who were not taking physics but who 

counselors considered qualified to do so were investigated 

by Van Koevering (63). One of his findings is that 

counselors from the schools with high physics enrollments 

believed that at the most geometry is a sufficient 

mathematics prerequisite for enrolling in physics. The 

counselors in low physics enrollment schools demanded 

geometry plus one more advanced mathematics course. 

Dietrich (12) also found that the counselor, as a source of 

enrollment advice, was a factor between high and low physics 

enrollment in Wisconsin; over 75 per cent of the students 
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surveyed stated that no one had made an explicit 

recommendation either to or not to enroll in physics. 

In his study, Conway (8) found that 32 per cent of the 

physics teachers in schools with high enrollments in physics 

had counselors who were well informed about the physics 

course, while only 19 per cent of the physics teachers in 

schools with low physics enrollment felt that the counselor 

was well informed. Conway's data on communication between 

the physics teacher and the counselor are questionable 

because 23 per cent of the counselors did not answer the 

question on how they received physics course information in 

their schools. Conway also found that only 38 per cent of 

the counselors in his Illinois study had completed a high 

school physics course; 24 per cent reported taking some 

physics in college. 

A study by Kruglak (34) of entering college freshmen 

found that the counselor's recommendation was one of the 

most important influences upon student decisions to take 

Physics. When the schools in Toledo, Ohio, were researched 

by Jordan (32), he found that 33 to 55 per cent of the high 

school students had formulated opinions about physics 

courses without having taken one. Jordan contends that much 

could be done to change student attitudes about physics 

through cooperative, active recruitment of students by the 

counselor and the physics teachers. For instance, in the 

successful Illinois State Physics Project, which resulted in 
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large increases in physics enrollment and which was studied 

by Miller, Prehm, and Jenson (42), teachers worked with 

counselors to explain their teaching methods and viewpoints 

concerning physics, and conferences were arranged with 

counselors and administrators by the physics teachers to 

advertise and promote the physics program. Enrollments rose 

as a result of selling the physics course to the entire 

school. 

Goar, Fentem, and Bushman (23) found that 

administrators and counselors had to be convinced that 

taking a course in physics was in the best interests of 

their charges; enrolling students in physics called for some 

hard-sell tactics in the form of advertising physics. 

Porter (48) found that when the physics teachers from his 

school involved the counseling staff in recruiting for 

physics classes, physics attendance was so greatly increased 

that another physics teacher had to be added to the school 

staff. in the recommendation sections of their disserta-

tions, Conay (8), Dial (11), Dietrich (12), Elliott (16), 

Laurance (35), and Van Koevering (63) all stress the 

need for physics teachers to work with counselors and other 

school personnel on the task of acquainting students with 

the nature of the physics course and its value to them. 

Attempts to Increase Physics Enrollments 

While the general state of secondary-school physics 

teaching in the United States is declining, some programs 
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have produced increases in physics enrollments. The common 

features found in all of these programs are enthusiasm, 

recruiting, fun and excitement, visibility, and laboratory 

experiences. While these are the key elements in all 

successful programs, recruiting is the major factor 

specified by those teachers who exhibit the largest gain in 

physics students. 

Two very succesful physics programs in the states of 

Texas and Washington was reported on by Wilson and Ingoldsby 

(70). Mays, a physics teacher at Bay City High School on 

the Texas Gulf Coast, is reported to have between 35 to 70 

per cent of the graduating class enrolled in physics from 

year to year. Mays' motto is recruit, recruit, recruit; she 

lets students know that physics is important and interesting; 

she subscribes to the theory that if the physics teacher 

does not tell students about physics, no one else will. 

Another physics teacher, Dombrosky, who was the 1983 

Washington State Teacher of the year, echos May's exhortation 

to recruit, recruit. This teacher's own recruiting efforts 

have resulted in a large increase in physics enrollment 

despite a 20 per cent decline in overall school enrollment. 

The program is visible to others in the building through 

many activities in and out of the classroom—surveying 

biology students, field trips, and the utilization of new 

ideas in the classroom. 
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Hawkins (26) found that the physics program itself had 

little affect on enrollment. The major factor in increasing 

physics enrollment was teacher sales effort, particularly 

with visits to chemistry classes where heavy recruitment 

takes place. Other researchers who suggest the hard-sell 

recruitment policy are Elliott (16), Goar, Fentem, and 

Bushman (23), Parsons (45), Porter (48), Schibeci (50), and 

Wilson and Ingoldsby (70). From a major New York survey 

reported by Ehrlich (13) of secondary school physics 

teachers, it was found that the major positive factor 

related to enrollment is the active recruitment of students, 

and the major negative factor is student choices of easier 

courses. 
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CHAPTER III 

METHODOLOGY OF THE STUDY 

This chapter is devoted to a discussion of the metho-

dology of the study. Subjects included are the methods 

utilized in the development of the instruments, selection of 

the sample, collection of the data, and statistical treat-

ment. of the data. 

The Survey Instrument 

In order to identify the factors that affect physics 

enrollments, a specific data gathering instrument was pre-

pared for this study by the researcher. Prior to designing 

the instrument, secondary school students who were taking 

physics for the first time were asked to provide personal 

information regarding their perceptions of the influence of 

certain factors on their decision to elect to take physics. 

The literature suggests that career goals and interest in 

science (!) and being a high achiever (3) are primary rea-

sons for electing physics as a course of study. Responses 

to the student questionnaire, administered in the Fall of 

1982 and 1983, show agreement with these findings; 64 per 

cent of the physics students answering this questionnaire 

showed an interest in physics as a challenging course and 

were taking it as the next science course leading to other 
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advanced science courses. Accordingly, a questionnaire was 

constructed on the basis of items found in the research of 

the literature, which indicate that physics teachers and 

counselors need to sell the physics program to all students 

in the school and recruit those students who lack an 

interest in science, specifically physics, and who are not 

the academic high achievers. 

The questionnaire was then submitted to a group of five 

experienced science teachers, five counselors, and three 

administrators who judged the compatibility of the items on 

the questionnaire with their school situations. A simple 

majority was used as the basis for retention or rejection of 

a question. Suggestions for additions and improvements were 

solicited from these judges and subsequently incorporated 

into the revised questionnaire. 

After the content validity of the questionnaires had 

been established, a sample of four counselors and three 

physics teachers, who would not be a part of the final 

study, were chosen to assist in a test-retest reliability 

study of the questionnaire. Borg (1) suggests that a 

reliability coefficient should be computed for a survey, and 

a resulting coefficient of .67 was found for this survey 

instrument. 

Selection of the Sample 

The 1983-1984 Texas Sports Guide (9) was consulted to 

obtain a list of all large (1,310 student minimum) Texas 
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high schools, their addresses, and the name of each school's 

principal. The questionnaire and cover letters were mailed 

to 220 large Texas high schools, with 141 schools, or 64 per 

cent, of the original mailing responding. The sample was 

then limited to those respondent teachers and counselors who 

had at least two years of experience in their schools, which 

would allow them the opportunity to sell the physics program 

to their schools. Each school questionnaire was checked to 

verify that the school had a student population of at least 

1,310 students and a senior class of at least 100 students. 

The final sample selection consists of 100 high schools or 

47 per cent of the initial mailing. This represents 

approximately 5,985 physics students in the state of Texas. 

Collection of the Data 

Three separate instruments comprise the complete survey 

for this study. Described in the following subsections are 

the school information sheet, the physics teacher question-

naire, and the counselor questionnaire. 

The School Information Sheet 

The school information sheet (Appendix B) is used mainly 

to determine the population of the school, the number in the 

senior class, and the total number of physics students. It 

was also used to determine if there was similarity among 

school curricula, such as first and second year science 

courses and laboratory facilities. The survey also 
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determined at what point students were first allowed to take 

a physics course. 

The Physics Teacher Questionnaire: Part I 

The physics teacher questionnaire (Appendix F) was used 

to determine facts relating to five variables. These 

variables are (a) number of years of teaching experience in 

physics at the school, (b) number of physics classes taught, 

(c) number of physics students boys and girls, (d) area of 

teacher certification in the state of Texas, and (e) other 

subjects taught in addition to physics by the physics 

teacher. 

The Counselor Quest ionnaire: Part X 

The counselor questionnaire (Appendix D) was used to 

determine facts relating to seven variables. These 

variables are (a) number of years a counselor in the school, 

(b) whether or not counselor directly counsels the phys,ics 

students, (c) science prerequisites for physics, (d) 

mathematics prerequisites for physics, (e) whether or not 

counselors had ever taken a course in physics, (f) number of 

science credits required for graduation, and (g) percentage 

of senior class going to college. 

The Phvs ics Teacher-Counselor Quest ionnaire: 

Parts II and III 

The physics teacher-counselor questionnaire (Appendix G) 

is divided into two parts. Part II is used to determine the 

perceptions of physics teachers and counselors relating to 
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three general areas. These areas are (a) the exchange of 

physics course information between students, teachers, and 

counselors, (b) the method of exchange of physics course 

information, and (c) the extent to which the physics program 

is sold to the student body. Part III examines eleven 

perceptions of physics teachers and counselors pertaining to 

reasons for the students' avoidance of physics as a course 

of study. 

Analysis of the Data 

The percentage of students enrolled in physics was cal-

culated for this study by dividing the total school first-

year physics enrollments by the total twelfth grade 

enrollment. Previous studies by Bryant (2), Dempsey (4), 

and Dietrich (5) used the number of students in the twelfth 

grade to measure the percentage of students who were 

enrolled in a physics course (based on the number of 

students who could have elected to take physics). Layman 

(6), the Texas Education Agency (8), and Congressional 

Records (10) also use the percentage of students taking 

physics based on the number of seniors in each high school. 

All completed physics teacher and counselor question-

naires were divided into two groups—those with high and low 

percentage enrollments. It was determined that the median 

score fell in the 8.0 to 8.9 per cent area. In order to 

reduce chance variables in the data, schools having exactly 

50 per cent of their students going on to college, and 
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schools having either less than 20 per cent or greater than 

81 per cent of their students going on to college, were 

eliminated from the study. The remaining questionnaires 

were carefully paired so that the high and low percentage 

enrollment groups had identical percentages of students 

going on to college. Schools that were composed of only 

grades eleven and twelve or grade twelve alone were also 

discarded from the study. All schools that offer grades 

nine through twelve or ten through twelve were retained 

since the personnel in these schools had an opportunity to 

encourage their students to elect physics prior to the 

students' junior year. The final research sample is com-

posed of thirty schools with a physics enrollment above the 

8.9 per cent level for the high percentage group, and thirty 

schools with a physics enrollment of less than 8.0 per cent 

level for the low percentage group. 

Frequency distribution tables were constructed from the 

school information sheet and parts I, II, and III of the 

physics teacher-counselor questionnaires. Data tables were 

constructed concerning school curricula, laboratory facili-

ties, and the grade level at which the student is first 

allowed to take a course in physics for the thirty high and 

low percentage enrollment schools. The data from part I of 

the physics teacher and counselor questionnaires were 

organized into frequency distribution tables so that a 

comparison of the five teacher and seven counselor variables 
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could be investigated. The means and standard deviations 

were applied to the raw data concerning the time that 

physics teachers arid counselors had been at their particular 

schools. 

The frequencies for part II of the physics teacher-

counselor questionnaire were divided into five categories on 

a continuum from not at all to very much in agreement with 

the listed variables. The frequencies for part III of the 

physics teacher-counselor questionnaire were divided into 

five categories ranging from strongly disagree to strongly 

agree with the listed variables. The frequency distribution 

tables from the physics teacher-counselor questionnaire, 

parts II and III, were then statistically analyzed through 

the North Texas State University Computing Center. A basic 

program was utilized to compute chi-squa.re and probability 

values comparing the high to the low percentage physics 

enrollment schools on each item of the questionnaire. 

The raw data from parts II and III of the physics 

teacher-counselor questionnaire were then collapsed from 

five to three columns. These frequencies were then 

converted to percentages, and organized into tables to allow 

an insight into the replies of the physics teachers and 

counselors from a continuum of not at all, undecided, and 

very much, for each item in part II, and a continuum of 

disagree, undecided, and agree, for each item in part III of 

the physics teacher-counselor questionnaire. 
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CHAPTER IV 

ANALYSIS OF DATA 

Introduction 

The format of this chapter follows the purposes of the 

study as stated in Chapter I. The first section includes 

data on the characteristics of the two groups of schools 

(high and low percentage enrollment schools), the 

characteristics of the two groups of physics teachers, and 

the characteristics of the two groups of counselors. 

The second section follows the format of part II of the 

physics teacher-counselor questionnaire which compares per-

ceptions between groups of physics teachers and counselors 

in regard to the methods and degree of promotion (adver-

tising) of the physics program within school groups. The 

chi square test is used to discover significant differences 

of opinion, and percentage responses indicate degree of 

agreement. 

The third section follows the format of part III of the 

physics teacher-counselor questionnaire which compares per-

ceptions between groups of physics teachers and counselors 

in regard to their perceptions of the reasons for low 

physics enrollments. The chi square test is used to 

discover significant differences of opinion, and percentage 

responses indicate degree of agreement. 
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The hypotheses are analyzed in the last section of this 

chapter for acceptance or rejection according to the data 

findings. A summary of the; data findings is presented in 

Chapter V. 

Characteristics of Schools, Physics Teachers, 

and Counselors 

There are four sub-sections that discuss the 

demographics and characteristics of the schools and 

respondents to this study. Analyses are included for the 

two groups of schools (high and low percentage physics 

enrollment), a comparison of school groups' characteristics, 

the two groups of physics teachers, and the two groups of 

counselors. 

Characteristics of the Schools 

Items discussed in regard to the characteristics of the 

schools include frequency of physics enrollment, number of 

teachers of physics, number of physics students, incidence of 

grade-point incentive offered, mathematics and science pre-

requisites for physics, science requirements for graduation, and 

efforts to encourage physics enrollment. Data on these topics 

are presented by frequency and percentage. 

Frequency of physics enrollment.—The selection 

procedure (as described in Chapter III) resulted in the 

identification of 30 high schools with high percentage and 

30 high schools with low percentage physics enrollments. 
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The selected high schools with high and low percentage 

enrollments will be referred to hereafter as either high or 

low percentage schools or high and low enrollment groups. 

The 30 high percentage enrollment schools includes 15 

four-year (9-12) and 15 three year (10-12) high schools. In 

the 30 low percentage enrollment schools, 10 are four-year 

and 20 are three-year high schools. The data in Table I 

show that the physics enrollment in the high percentage 

schools ranges from 9.0 to 24.3 per cent; 

TABLE I 

ENROLLMENT FREQUENCY IN SCHOOLS CLASSIFIED ACCORDING 
TO PERCENTAGE ENROLLMENTS IN PHYSICS 

Number of 
w r JUU KJJL.XI1IC1 1 U 

% Ranae Schools (N=30V % Ranae Schools (N==30) 

9.0 - 10.9 7 2.0 - 2.9 3 
11.0 - 12.9 4 3.0 - 3.9 8 
13.0 - 14.9 3 4.0 - 4.9 5 
15.0 - 16.9 7 5.0 - 5.9 6 
17.0 - 18.9 2 6.0 - 6.9 2 
19.0 - 20.9 3 7.0 - 7.4 6 

Total 30 30 

the physics enrollments in the low percentage schools ranges 

from 2.0 to 7.4 per cent. 

Number of teachers of physics.—Only 4 (13%) high 

percentage enrollment schools employ 2 teachers of physics. 

The majority of both the high (87%) and the low (100%) 
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percentage enrollment schools employ 1 physics teacher per 

school. 

Number of physics students.—The high percentage 

schools enroll 74 per cent of the total number of students 

TABLE II 

DISTRIBUTION BY SEX OF PHYSICS STUDENTS 
IN SURVEYED SCHOOLS 

Enrollment 
Group (N=30) 

Sex of Students 
Boys 

N 

Girls 

N % 
Total 
N 

Total 
N 

to w 
>i C 
43 O 
P-4 *H 
• O 
O <D 
% w 

w • 
+j u 
a a> 
<D CO 
0 U 
-P <D 
w 04 

Schools with 
Low Percentage 
Enrollments 

Schools with 
High Percentage 
Enrollments 

425 

1,161 

1,586 

67.2 

64.2 

207 

648 

65.0 855 

32.8 

35.8 

35.0 

632 

1,809 

25.9 

74.1 

38 

92 

2,441 100.0 

16.7 

19.7 

taught by all physics teachers in this survey. The data in 

Table II show that the ratio of boys to girls is fairly 

consistent; both groups have approximately two-thirds boys 

to one—third girls. The low enrollment group of teachers 

has 16.6 students per section, and the high enrollment 

group of physics teachers has 19.7 students per section. 

Incidence of grade-point incentives offered.—Grade 

point incentives, which encourage students to take honors 

courses such as physics, reward the student with a five-
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point credit scale rather than the normal four-point scale 

for non-honors courses. For example, a C grade in physics 

is equal in credit to a B grade in woodshop. The high 

physics enrollment group offers this incentive in 60 per 

cent of the schools compared to 77 per cent of the low 

physics enrollment schools. 

Mathematics and science prerequisites for phvsics.—The 

data in Table III show the reported mathematics and science 

prerequisites for physics for the surveyed schools. 

According to these data, the majority of both the high (57%) 

and low (60%) percentage enrollment groups have no science 

prerequisite for physics, although 37 per cent of each group 

requires physical science. For the mathematics pre-

requisites, 50 per cent of the high enrollment group and 

33 per cent of the low enrollment group require one year of 

algebra; there is no mathematics requirement for 17 per cent 

of the high enrollment group and 27 per cent of the low 

enrollment group. The only notable difference in 

prerequisites is that 27 per cent of the high enrollment 

group requires geometry compared to only 13 per cent of the 

low enrollment group. The high enrollment schools, on the 

whole, have slightly higher prerequisites for physics than 

the low percentage enrollment schools. 
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TABLE III 

PREREQUISITES FOR PHYSICS BY FREQUENCY 
AND PERCENTAGE OF ENROLLMENT GROUPS 

High CN=30) 
Enrollment Groups 

Low (N=30) 
Prerequisite N % N % 

Science: 
None 17 57 18 60 
Physical Science 11 37 11 37 
Biology 9 30 3 10 
Chemistry 4 13 3 10 

Mathematics: 
None 5 17 8 27 
One Year Algebra 15 | 50 10 33 
Two Years Algebra 9 30 9 30 
Geometry 8 27 4 13 
Trigonometry 3 10 8 27 

Science requirements for graduation.—The state of 

Texas requires a minimum of 2 credits in science for 

graduation from high school. of the respondent schools to 

this study, only 1 of the low percentage enrollment schools 

requires 3 science credits for graduation, and only 2 of the 

high enrollment schools require 3 science credits for 

graduation. 

Efforts to encourage physics enrollment.—Of the low 

percentage enrollment schools, 53 per cent report making an 

organized effort to encourage physics enrollments. Only 40 

per cent of the high percentage enrollment groups report any 

organized recruiting efforts from the school. 
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Comparison of Characteristics between High and Low 
Percentage Physics Enrollment Schools 

Characteristics compared between school groups in this 

section include grade-level offerings of physics courses, 

first-year physics sections offered, change in physics 

sections offered, other first-year science courses offered, 

advanced science courses offered, laboratory facilities, and 

adequacy of laboratory facilities. Data on these topics are 

presented by frequency and percentage. 

Grade-level offerings of physics courses.—The data in 

Table IV show that no surveyed school offers physics to 

students on the ninth-grade level. Over 90 per cent of both 

the high and the low percentage enrollment schools offer 

physics prior to the twelfth grade level, and the majority 

TABLE IV 

GRADE LEVEL OF FIRST PHYSICS COURSE OFFERINGS 
BY ENROLLMENT GROUPS 

Enrollment Group 
9 10 11 12 

N % N % N % N % 
High Enrollment Schools 

(N=30) 
0 * 2 6.7 26 86.6 2 6.7 

Low Enrollment Schools 
(N=30) 

0 • 5 16.7 24 80.0 1 3.3 

of the high (80%) and low (86.6%) percentage enrollment 

schools first offer physics on the eleventh-grade level, 

First-vear physics sections offered.— As shown by data 

in Table V, the high percentage enrollment schools offer 
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more than twice the number sections of physics as compared 

to the low enrollment schools. 

TABLE V 

NUMBER OF PHYSICS SECTIONS OFFERED BY ENROLLMENT GROUPS 

Enrollment Groups; Physics Sections 

Teachers oer School 
1 

No . Sections 

f 

Total 
Sections No. 

L U W ^ 5 

i 

Sections 

acnoois 
Total 
Sections 

1 2 3 4 1 2 3 

Teacher One 3 9 12 6 81 23 6 1 38 

Teacher Two 0 2 1 1 11 0 0 0 0 
Total 92 38 

None of the low percentage enrollment schools employs more 

than one physics teacher. 

Change in physics sections offered.—The low percentage 

enrollment schools had no increase over the previous year in 

total number of sections offered in physics; 2 schools had a 

decline of 1 section each. Of the high percentage 

enrollment schools, 3 schools increased physics by 1 

section, while 3 schools decreased physics by 1 section over 

the previous year. These data indicate no appreciable 

change in the total number of physics sections offered in 

either of the enrollment groups. 

Other first-vear science courses offered.—There is 

little difference between the number of first year science 
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courses offered in the high and low percentage enrollment, 

schools as shown toy data in Table VI. The only difference 

is a few high percentage enrollment group schools offer-

physiology, while none of the low percentage enrollment 

groups do. 

TABLE VI 

OTHER FIRST-YEAH SCIENCE COURSES OFFERED IN 
SURVEYED SCHOOLS 

Course 
Number of Courses Offered 

Course High % Schools Low % Schools 

Physical Science 30 30 
Biology 30 30 
Chemistry 27 28 
Geology 11 7 
Oceanography 7 3 
Astronomy 3 2 
Environmental Science 2 4 
Earth Science 2 1 
Physiology 6 0 

Advanced science courses offered.—Both the high and 

the low physics enrollment groups, as shown by data in Table 

VII, offer the same advanced science classes. The high 

percentage enrollment group, however, offers almost twice 

the number of advanced physics courses as does the low 

percentage group. This conforms to the fact that the high 

-percentage enrollment group has three times the number of 

physics students as the low percentage group. 
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TABLE VII 

NUMBER OF ADVANCED SCIENCE COURSES OFFERED 
BY SURVEYED SCHOOLS 

Enrollment Groups: Science Sections 
Hiqh % Schools Low % Schools 

Course No. Sections No. Sections 
Biology II 26 25 
Chemistry II 23 20 
Physics II 14 8 

Total 63 53 

Laboratory facilities.—The data in Table VIII indicate 

that there is no major difference in the types of laboratory 

facilities between the school groups. Both school groups 

TABLE VIII 

TYPES OF LABORATORY FACILITIES AVAILABLE 

Type of Facility 
Enrollment Groups 

Type of Facility Hiqh % Low % 

Laboratory and classroom 
in same area 27 20 

Laboratory in different 
20 

classroom 1 4 
Laboratory shared with other 

4 

science classes 2 6 
No laboratory available 0 0 

Total 30 30 

have access to a laboratory, with the high percentage group 

having a slight advantage in that the laboratory is somewhat 

more likely to be in the same area as the classroom. The 

fact of high (3 to 1) physics student enrollment, however, 
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allows less sharing of the laboratory facilities in the high 

enrollment schools. 

Adequacy of laboratory facilities.—The data in Table 

IX shows that a majority of the respondents from both groups 

believes that their laboratory equipment and facilities are 

adequate. The majority of both the high percentage (93.4%) 

TABLE IX 

DESCRIPTION OF LABORATORY EQUIPMENT AND FACILITIES 

Laboratory Description 

Enrollment Groups 

Laboratory Description 
High % Low % 

Laboratory Description N % N % 

More than adaequate 8 26.7 3 H
 
O
 
O
 

Adequate 20 66.7 21 70.0 

Inadequate 2 6.6 6 20 .0 
Total 30 100.0 30 100.0 

and low percentage (80%) enrollment groups consider their 

laboratories to be either adequate or more than adequate. 

Characteristics of the Physics Teachers 

Items discussed in regard to the characteristics of the 

physics teachers in both high and low enrollment school 

groups include years of teaching experience, other subjects 

taught, physics sections taught, and physics teachers' areas 

of certification. Data on these topics are presented by 

frequency and percentage. 
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Years of teaching experience.—The range of experience 

in both groups is identical, as shown by data in Table X. 

The mean for the high percentage groups is 1.5 years higher 

than that of the low percentage enrollment group, while the 

TABLE X 

YEARS OF TEACHING PHYSICS OF RESPONDENT 
PHYSICS TEACHERS 

Enrollment Group 
Mean 

, Years 
Standard 
Deviation 

Range of 
Experience 

Median 
Years 

High % (N=30) 9.26 6.68 2-27 years 7.5 

Low % (N=30) 7 .76 7.32 2-27 years 5.5 

median is 2 years higher for the high enrollment group. 

Although there is a range of 2 to 27 years of teaching 

experience, the median denotes that over 50 per cent of the 

physics teachers have been teaching fewer than 5.5 years in 

the low enrollment group and fewer than 7.5 years in the 

high enrollment group. The standard deviation indicates a 

wide difference among the teachers but a similarity between 

groups. 

Other subjects taught.—The data in Tables XI and XII 

give a complete listing of the other subjects taught by each 

physics teacher in both the high and low percentage 

enrollment groups in this study. Six of the 30 high percen-

tage physics teachers teach a class in advanced physics, 
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TABLE XI 

CHARACTERISTICS OF PHYSICS TEACHERS AND STUDENTS IN THE 
HIGH PERCENTAGE PHYSICS ENROLLMENT GROUP 

Student Data Personal Data 
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i
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i
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.
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T
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t
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e
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A
s
s
i
g
n
m
e
n
t
s
 

1 9.0 36 22 14 6 Yes(C)* 2 Chemistry (3) 

2 9.2 32 20 12 4 Yes 2 Phys. Sci. (3) 

3 9.4 22 15 7 2 Yes 1 Mathematics (4) 

4 9.6 27 24- 3 17 Yes 1 Phys. Sci. (4) 

5 9.8 41 23 18 27 Yes 2 Phys. Sci. (3) 

6 10.1 50 43 7 18 Yes 3 Phys. Sci (2) 

7 10.5 40 27 13 9 Yes 2 Phys. Sci. (2) 

8 11.0 30 24 6 6 Yes 2 Mathematics, Computer Math. 

9 11.3 41 32 9 4 Yes 2 Phys. Sci. 

10 11.9 60 43 17 8 Yes 3 Chemistry (2) 

11 12.9 60 38 22 3 Yes 3 A.P. Physics 

12 13.0 45 26 14 3 Yes 3 Mathematics 

13 13.0 45 30 15 16 Yes 2 Biology (2}, Phys. Sci. 

14 13.0 60 40 20 4 Yes 2 Astronomy Geology 

15 13.0 80 49 31 13 Yes 4 A.P. Physics 

16 15.5 98 69 29 7 Yes 3 None 

17 16.0 55 42 13 2 Yes 2 Mathematics (3) 

18 16.0 78 40 38 4 Yes 3 Phys. Sci. (2) 

19 16.3 86 57 29 11 Yes 4 Chemistry 

20 16.5 58 36 22 27 Yes 3 Chemistry 

21 16.6 100 62 38 6 Yes 4 None 

22 17.0 90 50 40 8 Yes 3 Mathematics 

23 18.0 15 8 7 8 No 1 Biology, Chemistry 

24 19.6 65 39 26 2 Yes 3 Biology 

25 19.8 53 26 27 11 Yes 3 Phys. Sci., A.P. Physics 

26 20.0 70 41 29 10 Yes 3 A.P. Physics 

27 21.4 100 61 39 12 Yes 4 Adv. Chemistry 

28 22.0 110 64 46 7 Yes 4 . A.P. Chemistry 

29 23.0 71 41 30 13 Yes 3 Mathematics (2) 

30 24.3 96 69 27 14 Yes 4 A.P. Physics 

*(C) = Composite Certification in all Areas of Science. 
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TABLE XII 

CHARACTERISTICS OF PHYSICS TEACHERS AND STUDENTS TN -THE 
LOW PERCENTAGE PHYSICS ENROLLMENT GROUP 

Studei rt
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1 

2 

2.0 

2.6 

8 

11 

3 

9 

5 

2 

2 

3 

Yes 

No 

1 

1 

Astronomy (3), Phys. Sci., 
Mathematics (4) 

2 2.6 11 9 2 3 No 1 Mathematics (4) 
3 2.9 10 5 5 5 Yes (C) * 1 Chemistry (3), Mathematics 
4 3.0 11 8 3 26 Yes 1 Chemistry (3) , Mathematics 
5 3.1 11 9 2 20 Yes 1 Chemistry (3), Phys. Sci. 
6 3.2 8 3 5 10 Yes 1 Mathematics 
7 3.2 30 21 9 2 Yes(C)* Phys.Sci. (3) 
8 3.3 16 6 10 7 Yes(C)* 1 Chemistry (2), Biology 
9 3.4 16 15 1 2 No 1 Phys. Ci., Biology (3) 

10 3.8 15 12 3 6 Yes(C)* 1 Chemistry 
11 3.9 18 11 7 2 Yes(C)* 1 Geology 
12 4.0 13 8 5 3 Yes 1 Mathematics (2), Computer Math 
13 4.0 13 8 5 2 Yes 1 Chemistry (4) 
14 4.4 17 13 4 8 Yes 1 Mathematics (2), Phys. Sci. (2) 
15 4.8 9 4 5 3 Yes{C)* 1 Phys. Sci. (3) 
16. 4.8 23 15 8 27 Yes 1 Biology, Chemistry 
17 5.0 20 12 8 5 No 1 Mathematics (4) 
18 5.2 25 19 6 20 Yes 1 Biology (3), Geology 
19 5.3 21 10 11 10 Yes 1 Phys. Sci. (2) 
20 5.5 28 20 8 12 Yes 1 Mathematics, Phys. Sci. 
21 5.5 10 5 5 3 Yes 1 Mathematics (4) 
22 5.5 22 12 10 2 NO 1 Phys. Sci (4) 
23 6.6 50 26 24 10 Yes Mathematics ,{3) 
24 6.6 20 14 6 5 Yes(C)* 1 Chemistry (4) 
25 7.1 39 ; 26 13 2 Yes 3 Phys. Sci. 
26 7.1 36 ; 27 9 12 Yes 2 Chemistry, Astronomy 
27 7.1 25 L9 6 18 No 1 Phys. Sci. (4) 
28 7.2 47 36 11 4 Yes(C)* 2 Chemistry (3) 
29 7.3 23 L8 5 3 Yes 2 Mathematics 
30 7.4 37 ; 31 6 9 Yes 2 Chemistry (2), Biology 

*<C) = Composite Certification in all Ureas of Science. 
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while none of the low percentage physics teachers do. All 

of the physics teachers in the low physics percentage groups 

teach other courses in addition to physics; only 2 of the 

high percentage physics teachers report no teaching 

responsibilities other than physics. Both teacher groups 

reported physical science as the most frequently taught 

course other than physics, followed closely by chemistry and 

mathematics. 

Physics sections taught.—The data presented in Tables 

XI and XII also indicate that the physics teachers in the 

high percentage enrollment group teach as many as four 

sections of physics (with an averge of 2.7 sections per 

teacher) compared to a maximum of three sections of physics 

(with an average of 1.3 sections per teacher) for the low 

percentage group. Twenty-three of the 30 low percentage 

group physics teachers teach only one section of physics as 

compared to 3 teachers in the high percentage group. 

Physics teachers' areas of certification.—The data in 

Table XIII show the various areas of Texas teacher 

certification, other than physics, for the teachers who 

teach physics in both the high and low percentage enrollment 

groups. The majority of the physics teachers in this study 

are certified in mathematics or physical science, with 

chemistry, biology, and geology following in descending 

order. The high number of areas of certification is 
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TABLE XIII 

CERTIFICATION AREAS OF PHYSICS TEACHERS 
OTHER THAN PHYSICS 

Enrollment Certification Areas 
Group Math. Psy. Sci. Chem. Bio. Geo. 

H-igh % (N=30) 22 20 18 10 3 
Low % (N=30) 16 23 17 14 1 

accounted for by the fact that 9 of the 60 physics teachers 

hold composite certification, which allows them to teach 

biology, chemistry, physical science, and physics. 

The data for certification in physics, as shown in 

Table XIV, show a large degree of difference between the two 

TABLE XIV 

CERTIFICATION IN PHYSICS OF RESPONDENT PHYSICS TEACHERS 

Cert ification 

Enrollment Group 

Cert ification 
High % Low % 

Cert ification N % N % 

Physics 28 93.4 17 56.6 
Composite 1 3.3 8 26.7 
Not Certified 1 3.3 5 16.7 

Total 30 100.0 30 100 .0 

groups with 93.4 per cent of the high enrollment group being 

fully certified (24) hours of college physics) compared to 

56.6 per cent of the low enrollment group. Five physics 

teachers in the low percentage enrollment group, compared to 

1 in the high percentage enrollment group, are not certified 

to teach physics yet they are teaching one physics section. 



74 

Seven per cent of the low enrollment group, compared to 43 

per cent of the high enrollment group, are teaching physics 

with less than 24 hours of physics college credits. 

Characteristics of the Counselors 

Items discussed in regard to the characteristics of the 

counselors in both high and low enrollment school groups 

include years' experience as counselors and incidence of 

physics course credit of counselors. Data on these topics 

are presented by frequency and percentage. 

Years' experience as counselor.—The data in Table XV 

present all information on the counselors' number of years' 

TABLE XV 

YEARS OF COUNSELOR EXPERIENCE OF 
RESPONDENT COUNSELORS 

Enrollment Grouo 
Mean 
Years 

• Standard 
; Deviation 

Range of 
Experience 

Median 
Years 

High % (N=30) 8.5 5.1 2-18 yrs. 8.5 

Low % (N=30) 9.4 • 4.4 

i 
2-25 yrs. 7.5 

experience in their schools. The counselors average 8.5 

years of experience in the high percentage group, as 

compared to 9.4 years of experience in the low percentage 

enrollment group. The median indicates that half of the 

counselors in the high percentage group have less than 8.5 
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years of experience as compared to less than 7.5 years of 

experience in the low percentage group. 

Incidence of physics course credit of counselors.—The 

counselors in the high percentage enrollment group are 

evenly divided on this item; 50 per cent (N=15) have taken 

at least one course in physics, and 50 per cent have never 

taken a course in physics. For the low percentage 

enrollment group, 60 per cent (N=18) of the counselors have 

taken a course in physics, while 40 per cent (N=12) have 

not. For the total group, 55 per cent (N=60) of the 

counselors responded that they have an awarness of what 

physics entails. 

Respondents' Perceptions of Methods and Degree 
of Promotion of Physics Programs 

Both physics teachers and counselors responded to part 

II of the questionnaire which was designed to elicit their 

perceptions of the methods and degree for which the physics 

program is promoted ("sold") in their schools. This section 

is composed of three questions. The first question asks if 

the importance and significance of the physics program is 

explained to (four) different groups in the school. The 

second question asks the ways (three) in which the physics 

program is explained. The third question asks the ways 

(six) in which the physics program is explained to the 

student body. 
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Data from these responses are analyzed in two ways for 

various combinations of respondent groups. The chi square 

test of the data shows significant differences between group 

responses; percentage-response data indicate the degree of 

agreement with the questions between groups. Group 

comparisons are made between physics teachers in high and 

low enrollment schools, between counselors in high and low 

enrollment schools, between physics teachers and counselors 

in low enrollment schools, and between physics teachers and 

counselors in high enrollment schools. 

Comparison of Perceptions of Physics Teachers 
in High and Low Enrollment School Groups 
Regarding Promotion of Physics Program 

There are no significant differences among any of the 

items between the high and low percentage groups of physics 

teachers. The data in Table XVI present all responses and 

the resulting chi square and probability values. 

The data in Table XVII show the percentage of responses 

to this section and reveal several interesting findings. 

According to the physics teachers, the usual manner in which 

the physics program is explained to the school is by casual 

contact. Only 3 per cent of the low enrollment groups of 

teachers explains the physics program to the school by way 

of appointments or meetings, while the high percentage 

enrollment teacher group reports that 6 per cent explain the 

physics program to the school by appointment and 10 percent 

by regular meetings. 
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TABLE XVI 

STATISTICAL COMPARISON OF PERCEPTIONS OF PHYSICS TEACHERS IN HIGH AND LOW ENROLLMENT 
SCHOOL GROUPS REGARDING PROMOTION OF PHYSICS PROGRAM 

Item % Physics 
Enrollment 

Frequency 
Range of Responses from 

'4 

Chi 
Square 
Value 

Probability 

A. Is the importance and signi-
ficance of the physics pro-
gram explained to: 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2• Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body by: 

1. The physics teacher present-
ing the physics program to 
other science classes. 

2. The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

3. The counselor presenting 
the physics program to 
non-physics students. 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

5. Special physics programs 
offered to the student body. 

6. The school allowing a special 
grade-point scale for physics. 

low 
high 
low 
high 
low 
high 
low 
high 

low 
high 
low 
high 
low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

1 
3 

17 
20 
22 
19 

17 
14 

1'9 
22 

15 
13 

23 
20 

25 
23 

13 
14 

4 
7 
6 
8 

13 
13 
6 
9 

7 
12 
5 
9 

13 
12 
10 

11 
4 
5 
4 
4 
1 

6 
10 
4 

11 
1 
0 
7 
8 

11 
12 
0 
1 
1 
1 

0.13 

4.36 

1.74 

0.42 

4.78 

3.74 

2.82 

9 
12 

1.43 

1.08 

1.38 

0.35 

0.003 

0.07 

0.94 

0.11 

0.57 

0.81 

0.09 

0.15 

0.24 

0.51 

0.58 

0.50 

0.84 

0.99 

0.96 
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TABLE XVII 

PERCENTAGE COMPARISON OF PERCEPTIONS OF PHYSICS TEACHERS IN HTPH AMD rnw 
ENROLLMENT SCHOOL GROUPS REGARDING PROMOTION OF PHYSICS PROGRAM 

% Physics 
Enrollment 

N - 30 

_ Percentage ~~ 
Range of Responses from Strongly 

Disagree to Strongly Agree 
1 & 2 4 & 5 

A. Is the importance and signi-
ficance of the physics pro-
gram explained tos 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2. Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body by: 

1. The physics teacher present-
ing the physics program to 
other science classes. 

2. The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

3. The counselor presenting 
the physics program to 
non-physics students. 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

5. Special physics programs 
offered to the student body. 

6. The school allowing a special 
grade-point scale for physics. 

low 
high 

low 
high 
low 
high 
low 
high 

low 
high 
low 
high 
low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

27 
30 

36 
43 
60 
57 
30 
37 

6 
17 
80 
80 
83 
87 

63 
70 

77 
83 

80 
66 

93 
93 

93 
90 

43 
47 

26 
23 
40 
17 
30 
43 
40 
33 

37 
13 
17 
13 
13 
3 

17 
6 

10 
3 

13 
23 

47 
47 
23 
40 
10 
0 

30 
27 

57 
66 
3 
6 
3 

10 

20 
23 

13 
13 

6 
10 

6 
6 

50 
47 
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TABLE XVIII 

STATISTICAL COMPARISON OF PERCEPTIONS OF COUNSELORS IN HIGH AND LOW ENROLLMENT 
SCHOOL GROUPS REGARDING PROMOTION OF PHYSICS PROGRAM 

Item % Physics 
Enrollment 

Frequency 
Range of Responses from 

Chi 
Square 
Value 

Probability 

A. Is the importance and signi-
ficance of the physics pro-
gram explained to: 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2. Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body by: 

1. The physics teacher present-
ing the physics program to 
other science classes. 

2k The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

3. The counselor presenting 
the physics program to 
non-physics students. 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

5. Special physics programs 
offered to the student body. 

6. The school allowing a special 
grade-point scale for physics. 

low 
high 
low 
high 
low 
high 
low 
high 

low 
high 
low 
high 
low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

low 
high 

3 
2 

14 
14 
15 
14 

7 
11 

11 
15 

22 
23 

20 
23 

14 
12 

6 
2 
8 
1 

13 
12 

6 
2 

11 
5 

10 
7 

11 
10 
4 
9 
7 

11 

9 
12 
4 
4 
0 
7 

6 
12 

10 
10 
7 

11 
6 
4 

7 
10 
4 
3 
7 
3 

0.81 

1.31 

2.71 

1.91 

2.84 

0.47 

7.08 

10 
12 

0.79 

3.35 

2 . 8 6 

0.38 

1.40 

1.07 

0.66 

0.57 

0.25 

0.61 

0.24 

0.97 

0.03* 

0.67 

0 . 1 8 

0.23 

0.82 

0.50 

0.59 

•Significant at or beyond the .05 level. 
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The extent to which the physics program is sold to the 

school by the physics teachers reveals that less than 25 per 

cent present the physics program to non-physics students, 

allow visits to the physics laboratory during class 

sessions, or offer any special programs to the school 

concerning physics. Ten per cent of the high enrollment 

physics teachers, and 6 per cent of the low percentage 

enrollment physics teachers, believe that the counselor does 

a good job of presenting the physics program to non-physics 

students. Thirteen per cent of both groups report 

presenting physics to advanced mathematics groups. The 

counselor is informed about the physics program by about a 

third of the physics teachers in both groups. Contact of 

non-physics students by both groups is below the 10 per cent 

level. 

Comparison of Perceptions of Counselors in High 
•and Low Enrollment School Groups Regarding 

Promot ion of Phys ics Program 

The data presented in Table XVIII show all of the chi 

square and probability values. The one item of statistical 

significance between groups of counselors in the manner in 

which the physics program is explained to the school by use 

of regular meetings. This is primarily due to the fact that 

the high percentage counselor group reports 23 per cent are 

undecided in this area compared to none of the low 

percentage group. 
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As shown by data in Table XIX, both groups are in the 

60 per cent range of agreement that they do not have regular 

meetings with school personnel about the physics program. 

Both groups of counselors agree (in the 90% range) that non-

physics students are not sold the physics program by visits 

to the physics classroom or laboratory or by special physics 

programs. Over 80 per cent of the counselors also perceive 

that the physics teacher does not present the physics program 

to advanced mathematics classes. 

Comparison of Perceptions of Physics Teachers and 
Counselors in the Low Enrollment School Group 

Regarding Promotion of Phvsics Program 

There are three statistically significant differences 

between these two respondent groups as shown by data in 

Tables XX and XXI. The first significant difference, on the 

way the physics program is explained to low enrollment school 

personnel by casual contact, indicates that 6 per cent of 

the physics teachers compared to 27 per cent of the 

counselors perceive that casual contact is not the method 

used to explain the physics program to the school, while 57 

per cent of the physics teachers and 43 per cent of the 

counselors disagree. 

The second significant difference, on the way the 

physics program is explained to low enrollment school 

personnel by regular meetings, indicates that 33 per cent of 

the counselors compared to 3 per cent of the physics 

teachers perceived that regular meetings are used to explain 
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TABLE XIX 

P^S CS N T A G E C O M P A R ISON OF PERCEPTIONS OF COUNSELORS IN HICH AMn T nw 
ENROLLMENT SCHOOL GROUPS REGARDING PROMOTION OF PHYSICS PROGRAM 

Item 
% Physics 
Enrollment 

Percentage 
Range of Responses from Strongly 

Disagree to Stronalv Aarp»f» 
N = 30 1 & 2 3 4 & 5 

A. Is the importance and signi-
ficance of the physics pro-
gram explained to: 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

low 
high 
low 
high 
low 
high 
low 
high 

20 
20 
30 
20 
63 
50 
33 
20 

33 
23 
37 
33 
13 
30 
23 
37 

47 
57 
33 
47 
23 
17 
43 
40 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2. Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body by: 

low 
high 
low 
high 
low 
high 

27 
10 
70 
70 
66 
63 

30 
40 
13 
13 
0 

23 

43 
50 
17 
17 
33 
13 

1. The physics teacher present-
ing the physics program to 
other science classes. 

low 
high 

60 
53 

17 
27 

20 
20 

2. The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

low 
high ' * 

63 
80 

13 
13 

23 
6 

3. The counselor presenting 
the physics program to 
non-physics students. 

low 
high 

43 
33 

20 
40 

37 
27 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

low 
high 

97 
90 

3 
3 

0 
6 

5. Special physics programs 
offered to the student body. 

low 
high 

97 
90 

0 
3 

3 
6 

6. The school allowing a special 
grade-point scale for physics. 

low 
high 

50 4 7 3 
10 

47 
43 
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STATISTICAL COMPARISON OF PERCEPTIONS OF PHYSICS TEACHERS AND COUNSELORS IN THE LOW 
ENROLLMENT SCHOOL GROUP REGARDING PROMOTION OF PHYSICS PROGRAM 

83 

Item 
Physics T. 
Compared to 
Counselors 

Frequency 
Range of Responses from 

Chi 
Square 
Value 

Probability 

A. Is the importance and signi-
ficance of the physics pro-
gram explained to: 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2. Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body by: 

1. The physics teacher present-
ing the physics program to 
other science classes. 

2. The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

3. The counselor presenting 
the physics program to 
non-physics students. 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

5. Special physics programs 
offered to the student body. 

6. The school allowing a special 
grade-point scale for physics. 

P.T. 
C. 
P.T. 
C. 
P.T. 
C. 
P.T. 
C. 

P.T. 
C. 
P.T. 
C. 
P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

1 
3 

17 
14 
22 
15 

17 
7 

19 
11 

15 
5 

24 
22 

26 
20 

13 
14 

4 
6 
6 
8 

13 
13 

6 
6 

2 
11 

4 
19 

0 
1 

10 
12 
11 
9 
4 

12 
7 

11 
9 
5 
4 
4 
0 

6 
10 
4 
7 
1 
6 
7 
8 

11 
7 
0 
4 
1 
7 

0.12 

0.77 

3.55 

2.04 

8.02 

2.97 

9.70 

9 
10 

0.01 

1.34 

9.90 

0.001 

0.001 

0.51 

0.93 

0.68 

0.16 

0.35 

0.01* 

0 . 2 2 

0 . 0 0 8 * 

0.99 

0.51 

0.007* 

0.99 

0.99 

0.77 

^Significant at or beyond the .05 level. 
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TABLE XXI 

PERCENTAGE COMPARISON OF PERCEPTIONS OF PHYSICS TFArHFPci awn pnrnTe'PT/-̂ r* 
ENROLLMENT SCHOOLS ™ E L 0 W 

3 . 

4 . 

5 . 

6. 

, Is the importance and signi-
ficance of the physics pro-
gram explained to: 

. Other science teachers? 

The mathematics teachers? 

Non-physics students? 

The school counselors? 

In what way is the physics 
program explained to the 
above people? 

Causal contact. 

Appointment, 

Regular meetings. 

To what extent is the physics 
program "sold" to the student 
body by: 

The physics teacher present-
ing the physics program to 
other science classes. 

The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

The counselor presenting 
the physics program to 
non-physics students. 

Non-physics students visits 
to the physics classes 
during a laboratory session. 

Special physics programs 
offered to the student body. 

The school allowing a special 
grade-point scale for physics. 

Physics Teachers 
Compared to 
Counselors 
N = 30/Group 

P.T. 
C. 
P.T 
C. 
P.T. 
C. 
P.T. 
C. 

P.T. 
C. 
P.T. 
C. 
P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

"T Percentage ~ 
Range of Responses from Strongly 

Disagree to Strongly Ac^ree 
1 & 2 

27 
20 
37 
30 
60 
63 
30 
33 

6 
27 
80 
70 
83 
66 

63 
60 

77 
63 

80 
43 

100 
97 

100 
97 

43 
50 

27 
33 
40 
37 
30 
13 
40 
23 

37 
30 
17 
13 
13 
0 

17 
17 

10 
13 

13 
20 

4 & 5 

46 
47 
23 
33 
10 
23 
30 
43 

57 
43 

3 
17 

3 
33 

20 
23 

13 
23 

6 
37 

50 
47 
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the physics program to school personnel, while 66 per cent of 

the counselors compared to 83 per cent of the physics 

teachers disagree. 

The third area of significance, on the extent to which 

the physics program is sold to the low—enrollment school 

student body by the counselors presenting the physics 

program to non-physics students, finds 37 per cent of the 

counselors compared to 6 per cent of the physics teachers 

believe that the counselor is doing a good job in this area; 

80 per cent of the physics teachers compared to 43 per cent 

of the counselors feel that the counselors are doing a poor 

job of selling physics to non-physics students. 

The percentage data for these items are presented in 

Table XXI. Although both physics teachers and counselors 

from low enrolment schools agree by a high percentage that 

physics is not being sold to the student body, the 

counselors are consistently more optimistic in all areas than 

the physics teachers. 

Comparison of Perceptions of Physics Teachers and 
Counselors in the High Enrollment School Group 

Regarding Promotion of Phvsics Program 

The data presented in Table XXII show the chi square 

and significant difference values for the respondents from 

"the high enrollment school group. There are significant 

differences on two items. First, respondents disagree about 

the manner in which the school is informed of the physics 

program by the way of regular meetings. Both the physics 
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TABLE XXII 

STATISTICAL COMPARISON OF PERCEPTIONS OF PHYSICS TEACHERS AND COUNSELORS IN THE HIGH 
ENROLLMENT SCHOOL GROUP REGARDING PROMOTION OF PHYSICS PROGRAM 

Item 

A. Is the importance and signi-
ficance of the physics pro-
gram explained to: 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2. Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body byj 

1. The physics teacher present-
ing the physics program to 
other science classes. 

2. The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

3. The counselor presenting 
the physics program to 
non-physics students. 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

5. Special physics programs 
offered to the student body. 

6. The school allowing a special 
grade-point scale for physics. 

Physics T. 
Compared to 
Counselors 

P.T. 
C. 
P.T. 
C. 
P.T. 
C. 
P.T. 
C. 

P.T. 
C. 
P.T. 
C. 
P.T. 
C, 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

Frequency 
Range of Responses from 

3 
2 

22 
14 
19 
14 

14 
11 

22 
15 

13 
4 

20 
23 

24 
23 

14 
12 

7 
2 
8 
1 
13 
12 
9 
2 

7 
7 
5 

10 
13 
9 

10 
11 

4 
12 
1 
4 
1 
7 

7 
12 

10 
10 
11 
11 
0 
4 
8 
5 

12 
10 

2 
3 
1 
3 

12 
12 

Chi 
Square 
Value 

0.89 

4.39 

3.46 

2.32 

5.19 

1.48 

5.73 

4.35 

2.49 

6.92 

0.16 

0.35 

0.23 

Probability 

0.64 

0.10 

0.17 

0.31 

0.07 

0.51 

0.05* 

0.11 

0 . 2 8 

0.03* 

0.92 

0.83 

0.88 

•^Significant at or beyond the .05 level. 
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teachers and counselors agree, 87 per cent to 63 per cent, 

that regular meetings do not take place; however, 3 per cent 

of the physics teachers and 23 per cent of the counselors 

are undecided. 

The second significant difference is found for the item 

on the extent to which the physics program is sold to the 

student body by the counselors presenting the physics 

program to non-physics students. Sixty six per cent of the 

physics teachers and 33 per cent of the counselors perceive 

that the counselor is doing a good job in this area, while 

10 per cent of the physics teachers and 27 per cent of the 

counselors believe that the counselor is doing a poor job of 

selling physics to the non-physics student. 

The data in Table XXIII show that more than 90 per cent 

of both the physics teachers and counselors feel that the 

school is not selling physics in that non—physics students 

do not visit the physics laboratory, and no special physics 

programs are offered to the student body. The physics 

teachers are consistently more positive in their perception 

that the physics program is not being sold to the school. 

Respondents' Perceptions of Reasons for Low Physics 
Student Enrollments 

Both physics teachers and counselors responded to part 

III of the questionnaire which was designed to elicit their 

perceptions of the reasons why students do not enroll in 

physics courses. This questionnaire section is composed of 
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TABLE XXIII 

PERCENTAGE COMPARISON OF PERCEPTIONS HP phvctpc fPAnunnr. , 
ENROLLMENT SCHOOL GROUP REGARDING PROMOTION OF PHYSIGSNPROGRAMIN ™ E H I G H 

A. Is the importance and signi-
ficance of the physics pro-
gram explained tos 

1. Other science teachers? 

2. The mathematics teachers? 

3. Non-physics students? 

4. The school counselors? 

B. In what way is the physics 
program explained to the 
above people? 

1. Causal contact. 

2. Appointment. 

3. Regular meetings. 

C. To what extent is the physics 
program "sold" to the student 
body by: 

1. The physics teacher present-
ing the physics program to 
other science classes. 

2. The physics teacher present-
ing the physics program to 
advanced mathematics 
classes. 

3. The counselor presenting 
the physics program to 
non-physics students. 

4. Non-physics students visits 
to the physics classes 
during a laboratory session. 

5. Special physics programs 
offered to the student body. 

6. The school allowing a special 
grade-point scale for physics. 

Physics Teachers 
Compared to 
Counselors-

N = 30/Group 

P.T. 
C, 
P.T. 
C. 
P.T. 
C. 
P.T. 
C. 

P.T. 
C. 
P.T, 
Cf 

P.T. 
C, 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

P.T. 
C. 

Percentage " ~ 
Range of Responses from Strongly 

Disagree to Strongly Agree 
1 & 2 

30 
20 
43 
20 
57 
50 
37 
20 

17 
10 
83 
70 
87 
63 

70 
53 

83 
80 

66 
33 

97 
90 

93 
90 

47 
47 

23 
23 
17 
33 
43 
30 
33 
37 

13 
40 
3 

13 
3 

23 

6 
27 

3 
13 

23 
40 

6 
10 

4 & 5 

47 
57 
40 
47 
0 

17 
27 
40 

66 
50 
13 
17 
10 
13 

23 
20 

13 
6 

10 
27 

3 
6 

47 
43 
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eleven statements (reasons) to which both groups responded 

on a continuum from strongly agree to strongly disagree. 

Data from these responses are analyzed in two ways for 

various combinations of respondent groups. The chi square 

test of the data shows significant differences between group 

responses; percentage-response data indicate the degree of 

agreement with the reasons between groups. Group com-

parisons are made between physics teachers in high and 

low enrollment schools, between counselors in high and low 

enrollment schools, between physics teachers and counselors 

in low enrollment schools, and between physics teachers and 

counselors in high enrollment schools. 

Comparison of Percept ions of Phvs ics Teachers in 
Hlah and Low Enrollment School Groups Regarding 

Reasons for Low Physics Enrollments 

The data presented in Table XXIV reveal that there are 

no significant differences among the perceptions of the 

total group of physics teachers. The percentage data (Table 

XXV), however, indicate that all physics teachers consider 

that the letter grade likely to be achieved, the difficult 

mathematical aspect of the course, the students' fear of 

lowering their grade-point average, and the student's 

perception of no need for physics in his future plans are 

the primary reasons for low physics enrollments. 
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Comparison of Perceptions of Counselors in High and 
Low Enrollment School Groups Regarding Reasons 

for Low Physics Enrollments' 

Two items are found to have a significant difference 

among counselors as shown by data in Table XXVI. A 

significant difference is found for students' fear of 

lowering their grade point average. The data in Table XXVII 

show that 33 per cent of the counselors in the high 

percentage enrollment group, compared to 7 per cent of the 

counselors in the low percentage group, do not perceive 

this as a factor in the decision of students to avoid 

physics. 

A significant difference is also found among counselors 

on the item that students feel peer pressure to take other 

classes. The data show that 67 per cent of the high 

enrollment counselors, compared to 33 per cent of the low 

enrollment counselors, perceive that this factor influences 

students to avoid physics. The percentage data (Table 

XXVII) show that counselors perceive that the letter grade 

likely to be achieved and the difficult mathematical aspect 

of the course are the major reasons why students avoid 

taking physics. 

Comparison of Perceptions of Physics Teachers and 
Counselors in Low Enrollment School Group 

Regarding Reasons for Low Physics 
Enrollments 

The data for respondents from the low enrollment school 

group are shown in Tables XXVIII and XXIX. There are no 
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significant differences among the perceptions of these 

physics teachers and counselors. The percentage data (Table 

XXIX) indicate that the letter grade likely to be achieved, 

the difficult mathematical aspect of the course, the 

students' fear of lowering their grade-point average, and 

students' perceptions of no need for physics in their future 

plans are perceived to be the primary reasons why students 

avoid physics. 

Comparison of Perceptions of Phvsics Teachers and 
Counselors in High Enrollment School Group 

Regarding Reasons for Low Phvsics 
Enrollments 

As shown by data in Table XXX, there are significant 

differences of opinion between physics teachers and 

counselors in the high percentage group. This group of 

respondents disagrees as to the degree of influence (as 

reasons for students avoiding physics courses) of loss of 

time for other school activities, students' fear of lowering 

their grade—point average, physics is not on students' 

graduation plan, and student feelings of peer pressure to 

take other courses. 

In explanation, as shown by data in Table XXXI, 67 per 

cent of the counselors perceive the loss of time for other 

school activities is not a deterent to a student enrolling 

in physics as compared to 27 per cent of the physics 

techers. The counselors rate the students' fear of lowering 

their grade-point average, at 33 per cent as compared to 3 
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per cent of the physics teachers, as having no effect on 

students' choice of physics. 

Twenty per cent of the physics teachers, compared to 

none of the counselors, are undecided as to whether physics 

is on students' graduation plan. Of the counselors, 67 per 

cent perceive that students do not feel peer pressure to 

take other classes as compared to 17 per cent of the physics 

teachers. Highly rated by this group as reasons for the 

avoidance of physics are the difficult mathematical aspect 

of the course, the grade received, and lowering of the 

students' grade-point average. 

Summary Comparison of Perceptions of Physics Teachers 
and Counselors Regarding Reasons for Low 

Physics Enrollments 

The data presented in Table XXXII show the five reasons 

for low physics enrollments on which all respondent groups 

are in consistent agreement. The reasons of the letter 

grade likely to be achieved, the difficult mathematical 

aspect of the course, students' fear of lowering their 

grade-point average, and peer pressure to take other classes 

are consistently rated as negative factors (major reasons) 

in the perceptions of the majority of all respondent physics 

teachers and counselors for student avoidance of physics. 

The type of laboratory experience offer appears to have 

little or no effect on physics enrollment. 



TABLE: XXXII 

CONSISTENCY OF PERCEPTIONS OF PHYSICS TEACHERS AND COUNSELORS 
OF REASONS WHY STUDENTS DO NOT TAKE PHYSICS 
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Percentage Range of Physics Teachers-
Counselors Who Agree with the Given 

The letter grade likely 
to be achieved. 

83-83 77-77 84-77 84-77 

The difficult mathematical 
aspect of the course. 

90-80 80-84 90-80 80-84 

The fear of lowering the 
students' gradepoint 
average. 

80-80 77-60 80-77 80-60 

The type of laboratory ex-
perience offered. 

10-7 7-0 10-7 7-0 

The student feels peer 
pressure to take other 
classes. 

90-74 84-74 90-84 74-74 
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Hypotheses Testing 

In order to determine if measurable differences exist 

between high schools with high percentage enrollments in 

physics and high schools with low percentage enrolments in 

physics, the hypotheses stated in Chapter I were tested 

according to procedures outlined in Chapter III. The data 

on which acceptance or rejection is based are included in 

the statistical analyses of this chapter. Each hypothesis 

is stated in the null form, using a .05 level for 

significance. 

Hypothesis One 

Hypothesis one is stated as follows. "There will be no 

significant differences between the perceptions of physics 

teachers in schools that have high and low percentage 

physics enrollments regarding the ways in which (a) the 

importance and significance of the physics program is 

explained to other teachers, counselors, and students; (b) 

the physics program is explained to other teachers, 

counselors, and students; (c) the physics program is sold to 

other teachers, counselors, an students; and (d) they 

perceive the student's decision to avoid physics." 

According to data presented in Tables XVI and XXIV, 

there are no significant differences of perception between 

the groups of physics teachers on any of the twenty—four 

variables included in hypothesis one. Hypothesis one is 

therefore accepted. 
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Hypothesis Two 

Hypothesis two is stated as follows. "There will be no 

significant differences.between the perceptions of counselors 

in schools that have high and low enrollments in physics 

courses regarding the ways in which (a) the importance and 

significance of the physics program is explained to other 

teachers, counselors, and students; (b) the physics program 

is explained to other teachers, counselors, and students; 

(c) the physics program is sold to other teachers, 

counselors, and students; and (d) they perceive the 

student's decision to avoid physics." 

The data in Table XVIII show the findings that pertain 

to parts (a), (b), and (c) of hypothesis two. For part (a), 

no significant differences were found among the four 

variables. For part (b), which has three variables, the 

data for item 3, regular meetings, produced a significant 

difference of perception between the two groups of 

counselors. For part (c), which has six variables, no 

significant differences of perception were found. For part 

(d), the data for which are found in Table XVI, and which 

has eleven variables, significant differences were found for 

item 4, fear of lowering grade—point average, and item 11, 

student feels peer pressure to take other courses. 

In regard to acceptance or rejection of hypothesis two, 

an argument could be advanced that the hypothesis should be 

accepted based on the preponderance of variables accepted 
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(21 of 24). Nevertheless, hypothesis two is rejected 

because there are significant differences of perception on 

three of the twenty-four variables between the two groups of 

counselors. 

Hypothesis Three 

Hypothesis three is stated as follows. "There will be 

no significant difference between the perceptions of physics 

teachers and counselors in schools that have low enrollments 

in physics classes regarding ways in which (a) the 

importance and significance of the physics program is 

explained to other teachers, counselors, and students; (b) 

the physics program is explained to other teachers, 

counselors, and students; (c) the physics program is sold to 

other teachers, counselors, and students; and (d) they 

perceive the student's decision to avoid physics." 

The data in Table XX show the findings that pertain to 

parts (a), (b), and (c) of hypothesis three. For part (a), 

no significant differences were found among the four 

variables. For part (b), which has three variables, the 

data for item 1, casual contact, and item 3, regular 

meetings, produced significant differences of perception 

between physics teachers and counselors in schools that have 

low physics enrollments. For part (c) which has six 

variables, the data for item 3, counselor presenting the 

physics program to non—physics students, produced a 

significant differences of perception between physics 
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teachers and counselors in schools that have low physics 

enrollments. For part (d), the data for which are found in 

Tdbls XXVIII, and which has eleven variables, no significant 

differences of perception were found. 

In regard to acceptance or rejection of hypothesis 

three, an argument could be advanced that the hypothesis 

should be accepted based on the preponderance of variables 

accepted (21 of 24). Nevertheless, hypothesis three is 

rejected because there are significant differences of 

perception on three of the twenty-four variables between 

physics teachers and counselors in schools that have low 

physics enrollments. 

Hypothesis Four 

Hypothesis four is stated as follows. "There will be 

no significant differences between the perceptions of 

physics teachers and counselors in schools that have high 

enrollments in physics classes regarding ways in which (a) 

the importance and significance of the physics program is 

explained to other teachers, counselors, and students; (b) 

the physics program is explained to other teachers, 

counselors, and students; (c:) the physics program is sold to 

other teachers, counselors, and students; and (d) they 

perceive the student's decision to avoid physics." 

The data in Table XXII show the findings that pertain 

to parts (a), (b), and (c) of hypothesis four. For part 
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(a), no significant differences were found among the four 

variables. For part (b) , which has three variables, the 

data for item 3, regular meetings, produced a significant 

difference of perception between physics teachers and 

counselors in schools that have high physics enrollments. 

For part (c), which has six variables, the data for item 3, 

counselor presenting the physics program to non-physics 

students, produced a significant difference of perception 

between the high enrollment groups of physics teachers and 

counselors. For part (d), the data for which are found in 

Table XXX, and which has eleven variables, significant 

differences were found for item 3, loss of time for other 

activities; item 4, fear of lowering grade-point average, 

item 6, physics not on student's graduation plan; and item 

11, student feels peer pressure to take other courses. 

In regard to acceptance? or rejection of hypothesis 

four, an argument could be advanced that the hypothesis 

should be accepted based on the preponderance of variables 

accepted (18 of 24). Nevertheless, hypothesis four is 

rejected because there are significant differences of 

perception on six of the twenty-four variables between 

physics teachers and counselors in schools that have high 

physics enrollments. 



CHAPTER V 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Summary 

Today—in the most scientifically and technologically 

advanced age of man—American high school students are 

avoiding the study of physics, which is considered basic to 

all the natural sciences. According to Brinckerhoff (1), 

there is no curricula better than physics to inform our 

students of the science-related problems of our age and 

provide them with the intellectual skills they will need in 

the 1980s and beyond. In a hearing before Congress on 

National Science Foundation Authorization (2), Wirszup 

stated that although high school physics is a building block 

of science education, it is in disastrous condition and must 

be changed radically. 

The literature indicates that three factors of American 

science education in the public secondary schools are 

pertinent to the phenomenon of low student enrollment in 

high school physics: secondary school students have rela-

tive freedom to choose their course of study, students have 

an increasing variety of science course offerings from which 

to choose, and students have elected to study physical 

science, biology, and chemistry in increasing numbers. As a 

107 
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result, physics enrollment has declined steadily for more 

than the decade preceding this study. 

The purpose of this investigation was twofold. The 

first purpose was to discover what ways physics teachers and 

counselors in large Texas public high schools are 

encouraging students and school personnel to increase 

physics enrollments. The second purpose was to discover 

these groups perceptions of reasons given in the literature 

for students avoiding physics as a course of study. 

All large Texas public high schools were asked to 

participate in the study. The research sample consists of 

sixty schools, thirty with high and thirty with low per-

centage physics enrollments. Variables relating to the 

schools, physics teachers, and counselors were investigated 

for similarities and differences concerning characteristics 

relative to student enrollment in physics. Chi square and 

probability values were determined for the perceptions of 

physics teachers and counselors in high and low percentage 

physics enrollment schools in regard to (a) how the physics 

program is explained and sold to the school and (b) why 

students are not taking physics. 

Summary of Major Data Findings 

The following statements concern the similarities and 

differences between the high and low percentage physics 

enrollment schools in terms of the identified school, 

physics teacher, and counselor characteristics. These data 
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are based upon results obtained from the sixty large Texas 

public high schools selected for this study. 

Similarities among schools with high and low percentage 

physics enrollments.—Following are similarities based upon 

identified school characteristics: 

1. The majority (93.3%) of both high and low per-

centage physics enrollment schools employ only one physics 

teacher per school. 

2. Both groups of schools enroll approximately 

two-thirds males and one-third females in physics courses. 

3. Similar grade-point incentives are offered by both 

groups of schools (high: 60%; low: 66%). 

4. Prerequisites for physics courses are similar in 

both high and low percentage groups. 

5. The majority of both high (94%) and low (97%) 

school groups requires the minimum state requirement of two 

credits in science for graduation. 

6. There are organized efforts in both high (40%) and 

low (53%) school groups to encourage physics enrollments. 

7. A majority of both high (80%) and low (86%) school 

groups first offer physics on the junior (eleventh grade) 

level. 

8. A similar number of first—year science courses is 

offered by both high and low school groups. 
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9. The number of advanced science courses offered by 

both groups is identical; there are three types for both 

high and low percentage enrollment schools. 

10. Both groups of schools have similar laboratory 

facilities; no school completely lacks laboratory facili-

ties. 

Similarities between groups of physics teachers.— 

Following are similarities based on the identified charac-

teristics of teachers of physics in both groups of schools: 

1. Similar courses other than physics are taught by 

physics teachers in both high and low enrollment schools. 

2. In descending order of incidence, physical science, 

chemistry, and mathematics are the other courses most often 

taught by both groups of physics teachers. 

Similarities between groups of counselors.—Following 

are similarities based on the identified characteristics of 

counselors in both groups of schools: 

1. The mean time of employment by the current school 

of both groups of counselors is within one year's difference 

(high: 8.5 years; low: 9.4 years). 

2. Of the counselors in the low percentage school 

group, slightly more than half (60%) report having had a 

physics course; 50 per cent of the counselors in the high 

percentage school group report having had a physics course. 
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Differences among characteristics between schools with 

high and low percentage physics enrollments.—Following are 

differences based upon identified school characteristics: 

1. The mean physics enrollment (students per class) is 

19.7 for the high percentage physics enrollment school group 

compared to 16.6 for the low percentage enrollment group. 

2. The high percentage school group enrolls three 

times as many physics students (1,809) compared to the 

physics enrollment (632) of the low enrollment school group. 

3. The high percentage enrollment school group offers 

more than twice the number of physics course sections (92) 

compared to sections offered (38) by the low percentage 

enrollment school group. 

4. The high percentage enrollment school group offers 

three times more advanced placement physics sections (24) 

than does the low percentage school group (8 sections). 

5. In a comparison of the adequacy of laboratory 

facilities, 20 per cent of the low percentage school group 

and only 7 per cent of the high percentage school group 

report having inadequate laboratory facilities. 

Differences between groups of physics teachers.— 

Following are differences based on the identified charac-

teristics of teachers of physics in both groups of schools: 

1. The high percentage enrollment group shows a slight 

tendency to retain physics teachers longer (9.26 years) than 

the low percentage group (7.76 years) ; however, the years of 
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teaching experience in current school (27 years) is 

identical for both teacher groups. 

2. Six of the physics teachers from the high enroll-

ment school group teach an advanced physics course; none of 

the physics teachers in the low enrollment group teach an 

advanced physics course. 

3. In regard to teacher certification in physics (the 

requirement for which is 24 college credit hours in 

physics), the majority of the teachers in both school groups 

who teach physics courses (high: 70%; low: 53%) are certi-

fied in physics. 

4. Of the physics teachers who are state certified to 

teach physics (with either 24 college credit hours in 

physics or with composite certification), 93 per cent are 

employed in the high percentage enrollment school group and 

56 per cent are employed in the low percentage school group. 

Differences between groups of counselors.—There is 

only one difference based on the identified characteristics 

of counselors in both groups of schools. The range of 

experience of counselors in the high enrollment group is 2 

to 18 years, compared to a range of 2 to 25 years for the 

low percentage enrollment group. 

Conclus ions 

Based on the data findings of this study, the following 

conclusions appear to be warranted. 
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1. Among high school students, courses in physics are 

avoided for numerous "fearful" reasons, none of which either 

physics teachers or counselors appear to be trying to 

contradict or counteract. 

2. Obviously, physics teachers and counselors are not 

working in concert to promote enrollment in physics courses. 

3. Ultimately, it is the responsibility of the physics 

teacher to contact school administrators, other science 

teachers, counselors, and students in an effort to promote 

the school's physics program. By the very nature of their 

training, counselors cannot be expected to know the subject 

content of each high school course taught; therefore, it 

lies with the physics teacher to inform the counselor about 

the physics program and make a convincing argument for the 

recommendation of physics courses by counselors. 

4. The data appear to indicate that there is a 

negative—perhaps even defeatist—attitude among physics 

teachers in regard to physics enrollment. Whatever their 

reasons (too many course preparations, inadequate physics 

background, etc.), physics teachers are not committed to 

increasing enrollment in physics courses. 

Implications 

High school physics courses appear highly restrictive 

in terms of the fact that two—thirds of the physics students 

in this study are males who are academically capable and who 
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are college-bound after graduation. The perceptions of both 

the physics teachers and counselors stress that physics is 

viewed by non-physics students as being extremely difficult, 

highly competitive mathematically, and a threat to their 

grade-point averages. 

The respondents also perceive that students feel that 

there is no need for physics in their future plans. Implied 

in this is the idea that some steps need to be taken to 

make physics more desirable to the average student. If the 

course is too difficult, it must be rendered less difficult. 

If mathematics is anathema, then the mathematics content 

must be adjusted to fit the needs of the student. This 

could be accomplished by revising the extent to which 

mathematics dominates the course by teaching more theory and 

concepts and by broadening the laboratory experiences. 

However, the student is advised of the mathematical pre-

requisites for the physics course, they may choose to 

include one more mathematics course in an earlier year in 

high school to ease their fear of the mathematical element. 

The data support the assumption that a majority of the 

students who take physics in large Texas high schools have 

an inadequate mathematics course background for physics. 

Large high schools should have the personnel and 

resources to offer a variety of physics courses that are 

designed to appeal to a broader spectrum of student 

interests, backgrounds, and abilities. This could be 
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accomplished in light of the fact that although few physics 

teachers teach more than two sections of physics, there are 

adequate facilities and laboratory equipment available to 

expand to more than one level of physics. Special emphasis 

should be placed upon the inclusion of course materials with 

stronger appeal to females, to students of average academic 

ability, and to students not planning further academic work 

after graduation. Schools should consider the possibilities 

of integrated science courses, such as those piloted by the 

Educational Research Council of America, as another means of 

introducing more students to the concepts of physics. 

The study reveals that nearly all the physics teachers 

have (a) primary teaching responsibility other than physics, 

(b) a full load of five classes each teaching day, and (c) 

fewer than twenty-four hours college credit in physics. The 

implication is that physics may become a secondary interest 

for a large majority of Texas physics teachers who may not 

be willing or able to increase interest or subject matter 

content of the course in order to attract a larger number of 

students. Another implication is that the physics teachers 

are not able to make the course appealing to students due to 

their lack of college preparation in this area of study, 

thus they should be urged to meet the academic requirements 

for physics certification. 

As a group, the physics teachers and counselors do 

little or no selling of the physics program to the school. 
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The exchange of course information between the physics 

teachers and the counselors seems to be minimal. From the 

viewpoint of physics advisement, this implies that the 

students are not benefitting from their visits to the 

counselor since the counselor has little information on the 

physics program to relate to the student. Furthermore, 

neither are physics teachers taking the opportunity to visit 

the non—physics classes in the years prior to when physics 

is offered, nor are they encouraging non-physics students to 

visit the physics laboratory to see what physics entails. 

The implication here is that a majority of physics teachers 

in large Texas high schools are avoiding the opportunity to 

increase the interest level of the students who are 

available to enroll in future physics classes. 

Recommendat ions 

The following suggestions are offered as subjects for 

future research. 

1. High school physics course content and methodology 

should be studied, particularly in terms of easing the 

mathematical nature of the course, raising the interest 

level of the course, meeting the needs and abilities of a 

greater diversity of students, and appealing more to the 

special interests and needs of the female students. 

2. More attention should be directed to writing and 

testing behavioral objectives for high school physics 

courses, so as to transmit more efficiently the skills and 
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concepts of physics and, at the same time, develop positive 

student attitudes toward physics as a course of study. 

3. A study should be done on students who are 

presently taking physics with regard to their perceptions of 

why they chose to take physics, compared to the perceptions 

of students who were eligible but did not take physics. 

4. An "on site" study should be made of two high 

schools, one with a high percentage physics enrollment, the 

other with a low percentage physics enrollment, in order to 

observe on a first-hand basis the roles that the students, 

physics teachers, and counselors play in regard to the 

recruitment of students for physics courses. 
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Letter of Introduction to School Principal 

May l, 1984 

Dear 

The enrollment in high school physics has been on 

the decline for several years and to date no one has 

provided a credible explanation for this decrease in 

enrollment. The opinions given to explain this decrease 

range from the disinterested student to the fear of 

physics itself. I am endeavoring to examine some of the 

reputedly causitive factors relating to physics enrollments. 

All of the large high schools in Texas are being asked 

to provide the information requested in the enclosed 

questionnaires. The three areas of study concern school, 

teacher, and counselor factors which could have a direct 

bearing on student enrollment or non-enrollment in physics. 

At this time I wish to request the cooperation of 

administrative, guidance, and physics teaching personnel 

in your school to the extent of completing one questionnaire 

each and supplying some enrollment data. The total time 

required will be less than twenty minutes for each person 

and it will not involve any sensitive information. All 

data will be treated in strict confidence, and no school 

will be identified in the study. 

If you would like to be a part of this study please 

distribute the envelopes marked Physics Teacher and 

Counselor to your best qualified personnel, and fill in 

the school information sheet provided. A self addressed 

and stamped envelope has been provided for the return of 

all questionnaires in one mailing. 

I would appreciate the return of these questionnaires 

prior to the end of this school year. Without your 

assistance the data needed for analyzing this problem 

will not be available. 

Thank you in advance for your help in this study. 

Harold G. Test, Jr. 
President, Fort Worth 
Science Teachers Association 
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SCHOOL INFORMATION SHEET 

1. Please circle the numbers which represent 

the grade levels of your school: 9 10 11 12 

2. The total number of students 

enrolled this year is: 

3. The total number of seniors 

enrolled this year iss 

4. The total number of students 

talcing first year physics is: 

5. Please circle the grade level that students 

are first allowed to take a 

fi-rst year course in physics: 9 10 11 12 

6. Please list the number of sections of first year 

physics that are presently being taught: 

Teacher # 1 sections 

Teacher # 2 sections 

Teacher # 3 sections 

7. How many sections of physics were offered last years 

8. Please check the other first year science courses 

offered in your school this year: 

Biology General or Physical Science 

Chemistry Geology 

Earth Science Other 
please specify 
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Continued 

SCHOOL INFORMATION SHEET 

9. Please check the second year or advanced science 

courses offered in your school this year: 

• what type 

Chemistry 
what type 

Physics 

Other 

please specify 

10. What type of physics laboratory is available for 

the first year physics class: (Please check applicable items) 

Laboratory and classroom in same area. 

Laboratory in different room. 

Laboratory shared with other science classes. 

No laboratory available. 

11. How would you describe the laboratory equipment and 

facilities available for teaching physics: 

More than adequate Adequate Inadequate 

12. Does your school offer a grade point incentive to 

students who elect physics: yes no 

13. Is there any organized effort made in your school 

to encourage physics enrollment: yes no 
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Letter of Introduction to School Counselor 
5808 Walla Ave. 

Fort Worth, Texas 

Dear Counselor, 

Your principal has selected you to participate 

in a study of declining physics enrollments in the 

state of Texas. Only through professional people 

who provide credible information can this study result 

in usable knowledge. The information you furnish will 

be held in strict confidence. 

The enclosed questionnaire has been kept as short 

and quick as possible. If you feel that supplementary 

comments add to the clarity of any items, please feel 

free to expand your responses. 

Please return the questionnaire to your principal 

in the envelope provided in order that all forms may 

be returned from your school simultaneously. A reply 

within one week would be appreciated. 

Thank you in advance for your cooperation. 

Harold G. Test, Jr. 

President, Fort Worth 

Science Teachers Association 
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COUNSELOR QUESTIONNAIRE^ PART I 

Please fill in, or check the blanks as provided below. 

1. Number of years a counselor in this school: 

2. Do you directly counsel students in the 

selection or non-selection of physics 

in your school: yes no 

3. Have you ever taken a course in physics: 

yes no 

4. What science courses are a prerequisite to physics: 

5. What mathematics courses are a prerequisite 

•to physics: 

6. How many credits in science are required 

for graduation in your school: 

7. Approximately what per cent of this years 

senior class will be going on to college: 
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5808 Walla Ave. 

Fort rforth, Texas 

76133 

Dear Physics Teacher, 

Your principal has selected you to participate 

in a study of declining physics enrollments in the 

state of Texas. Only through professional teachers 

who provide credible information can this study result 

in usable knowledge. The information you furnish will 

be held in strict confidence. 

The enclosed questionnaire has been kept as short 

and quick as possible. If you feel that supplementary 

comments add to the clarity of amy items, please feel 

free to expand your responses. 

Please return the questionnaire to your principal 

in the envelope provided in order that all forms may 

be returned from your school simultaneously. A reply ' 

within one week would be appreciated. 

Thank you in advance for your cooperation. 

Harold G. Test, Jr. 

President, Fort Worth 

Science Teachers Association 
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Please fill in, or check the blanks as provided below. 

1. Number of years teaching 

physics in this school: 

2. Number of first year 

physics classes you teach: 

3. Total number of physics students: 

4. Number of boys: 

5. Number of girls: 

6. Check the areas in which you are 

certified to teach in Texas: 

Biology Physical Science 

Chemistry Mathematics 

Physics Physical Education 

Other: 

please specify 

7. In addition to physics, what other subjects do you 

teach? Place the number of sections you currently 

teach in front of the subjects listed below. 

Biology Physical Science 

Chemistry Physical Education 

Mathematics 

Other: 
please specify 
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The Physics Teacher-Counselor Questionnaire 

Part II 
i—i 

This Questionnaire will allow you to 
H xi 

0) x: 
O 
3 

scale your feelings from Not at All, 
•+-* cd •H 

O 
0) 

£ 
>> 

to Very much. Please fill in the 

number of your choice. 

-p 
o 
25 

*0 
G 
tD 

U 
<D > 

A. Is the importance and significance 

of the physics program explained to: 

1. other science teachers? (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 
2 . the mathematics teachers? (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

3 . non-physics students? (i) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 
4 . the school counselors? (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

B. In what way is the physics program 

explained to the above people? 

1. Casual contact. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 
2 . By appointment. (i) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

3 . Regular Meetings. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

C. To what extent is the physics program 

"sold" to the student body bys 

1. the physics teacher presenting 
the physics program to other 
science classes. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

2 . the physics teacher presenting 
the physics program to 
advanced mathematics classes. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

3 . the counselor presenting the 
physics program to non-physics 
students. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

4 . non-physics students visits 
to the physics classes 
during a laboratory session. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

5 . special physics programs 
offered to the student body. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 

6 . the school allowing a special 
grade point scale for physics. (l) ( 2 ) ( 3 ) ( 4 ) ( 5 ) 
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Part III 

In your perception, to what degree 

is the students decision for not 

taking physics in your school 

influenced by the following 

statements: 

Cl> 
CD U 
ttD CD OCJ CD CO JH 
•H W) 

T3 
< 

>1 <D CD >> 
r-H CD rH W u •H tuD c fclD O CD C 
0 cd 0) CD O u 10 TJ U u -p •H c tkD -p 
to Q 0 < CO 

1. The letter grade likely 

to be achieved. (l) (2) (3) (4) (5) 

2. The difficult mathematics 

aspect of the course. (1) (2) (3) (4) (5) 

3. The loss of time for 

other school activities. (l) (2) (3) (4) (5) 

4. The fear of lowering the 

students grade point average. (l) (2) (3) (4) (5) 

5. Other advanced science 

courses are offered at 

the same time. (1) (2) (3) (4) (5) 

6. Physics is not on the 

students graduation plan, 

nor required for college. (l) (2) (3) (4) (5) 

7. The type of laboratory 

experience offered. (1) (2) (3) (4) (5) 

8. The student has no idea of 

what physics is all about. (1) (2) (3) (4) (5) 

9. The student was not asked 

to take physics by anyone. (l) (2) (3) (4) (5) 

10. The student feels no need 

for physics in his 

future plans. (l) (2) (3) (4) (5) 

11. The student feels peer 

pressure to take other classes.(1) (2) (3) (4) (5) 
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