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CHAPTER I 

INTRODUCTION 

One of this country's greatest resources has been 

womanpower. The skills and abilities of women have been 

used more creatively and to a greater extent than ever 

before. Technological advances have simplified home chores, 

thus freeing women for work outside the home. Accompanying 

the ever growing number of available women workers has been 

a growth in new industries, creating a demand for skilled 

employees. As many of these jobs have been filled by women, 

the demand for skilled women workers has increased. Conse-

quently, educational opportunities have broadened. There 

has been a strong emphasis on workers completing high school, 

occupational training,and higher education. Mature women 

have been encouraged to seek better job preparation so they 

might fit into the working society. ^The President's Com-

mission on the Status of Women, established in 1361, has 

caused greater interest in educating, counseling, and 

training women for their responsibilities as homemakers, 

mothers, and workers (6). < 

Therefore, the objective of this study was to investi-

gate the need for a basic electronics course as part of the 



general education program for females in high school and to 

determine how a course of this nature would benefit her in 

her choice of vocation upon graduation from high school. 

Statement of the Problem 

This study attempted to find out what the employment 

opportunities and requirements were for women in certain 

areas of electronic manufacturing. 

In order to solve the stated problem, answers were 

sought for the following questions. 

1. What is the number of females currently employed 

in electronics in the Dallas Metropolitan Area? 

2. What are the projected three-year needs for female 

persons who work in the field of electronics? 

3. What is the procedure of entry into a job for a 

female entering the field of electronics? 

4. What types of admission tests are administered to 

a prospective employee entering the field of elec-

tronics? 

5. How much emphasis is placed on admission tests 

given to prospective employees entering the field 

of electronics? 

6. What are the age requirements for an employee? 

7. Is there a requirement concerning certification or 

licensing? 

8. Do firms have an in-service training program? 



9. What is the period of in-service training required 

to train an employee? 

10. What are the educational requirements? 

11. How much knowledge of electronic circuitry is 

required? 

12. What knowledge of electronic testing equipment is 

required? 

13. What type of electronic units would be important 

to know? 

14. What knowledge of general shop practices is 

required? 

15. Could some high school experience in electronics 

be of value to the prospective female employee? 

Background and Significance of Study 

The electronic industry in the Dallas Metropolitan Area 

began in the late 1930!s. The main products produced were 

sounding equipment for seismograph companies. These elec-

trical units were used in exploring for the possibility of 

oil. 

With the advent, of World War II one of the now larger 

manufacturers of electronic supplies began making sounding 

devices for submarine detection as well as other tube type 

electronic equipment. There was an immediate growth in 

electronic manufacturing. As the war effort changed designs 
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and performances of the older type equipment, these manu-

facturers continued to expand (4). 

Soon after the war, William Shockly, Jon Bardeen, and 

W. H. Brattain were experimenting with semiconductor crystals 

and what part they played in controlling the flow of elec-

trons. The experiments had been carried out for a time 

before 1948, but at this time the transistor was discovered. 

Brattain commented that the day before the discovery of the 

transistor they had no concept of the transistor principle. 

What they got was not what they were after, but they did 

realize the importance of the discovery immediately (5, 7). 

This discovery had its effects on the growing elec-

tronics industry in Dallas, both in finance and in employ-

ment. There were less than one thousand employees in the 

electronics industry at this time. Transistors weigh a 

fraction of vacuum tubes as well as combining the functions 

of a complete deck of electronic equipment in one transistor. 

This was valuable in all areas and caused immediate growth 

in the aerospace industry. Defense electronics make the 

greatest contribution to the Dallas Metropolitan Area's 

electronics sales. 

In 1957, nearly ten years after the discovery of the 

transistor, the total employment had risen to three thousand 

employees. At present the employment figures have multi-

plied, as there are approximately fifty-four thousand people 



employed in the electronics industry in the Dallas Metro-

politan Area (3). 

This study is significant in that of the total employed, 

twenty thousand women are working in the electronics industry 

and the annual rate of growth is approximately 20 per cent. 

The manufacturers of electronic equipment have employed a 

large percentage of women during periods of national emer-

gency, and consequently women have been found to be well 

suited for vocations in electronics. The trend to employ 

women has continued in the Dallas Metropolitan Area, and it 

seems likely that the electronics industry will continue to 

employ a large percentage of women in the future (3). 

Basic Assumptions 

This study was based on the following assumj-Jtions in 

the field of electronics in the Dallas Metropolitan Area. 

1. Job opportunities would continue to enlarge and 

multiply for female persons in the electronics industry in 

the Dallas Metropolitan Area. 

2. The prospective female employee would benefit in 

taking electronics courses in high school as an introduction 

to a possible vocation. 

3. There were job classifications in the electronics 

industry of the type that the high school curriculum could 

offer a gainful educational advantage to young women. 



4. In some period during a woman's life, she would 

look for employment outside the home. 

Related Studies 

Abney's (1) study concerned itself with the availability 

of employment in electronics in the area of radio and tele-

vision repairmen and electronic technicians in the Dallas 

Metropolitan Area. The main purpose of his study was to 

determine what the main requirements were for persons 

seeking employment in the commercial phase of salable skills 

in the consumer area of electronics, this area being radio, 

television, and electronic technicians. 

Atteberry's (2) study referred to pre-employment 

training needed for employment in the Kansas City Area. 

Many employers preferred that the beginning worker have a 

general education involving knowledge of materials and 

processes of industry as well as knowledge of the use of 

tools related to the particular job functions. 

Turner (9) conducted a study of the duties and require-

ments of personnel who work with electronic devices in the 

manufacturing industries in St. Louis and St. Charles coun-

ties in Missouri, and Madison and St. Clair counties in 

Illinois. This study indicated that the employment oppor-

tunities would double in the: next three years. The sex 

preference of employees, as revealed by this study, that as 



a majority, men were preferred over women in most instances. 

Most workers need at least a high school education. 

In the study by Warner (11) , it was found that, a situ-

ation existed where there was an imbalance between employ-

ment and training opportunities. All persons enrolled in a 

training program did not necessarily enter the occupation 

for which they were trained; therefore, the imbalance 

between employment and training was usually greater than 

anticipated. The suggested procedure was to survey the 

opportunities for employment and in some areas reduce the 

training program as there would be an over amount of workers 

with no employment available to them. Industry and training 

should coordinate their efforts toward a balance in job 

skills and availability of employment. 

Limitations of the Study 

This study was made with limitations. They are as 

follows: 

1. The study was limited to four job classifications 

of electronics, which are categorized in the Dictionary of 

Occupational Titles (10), and they are as follows: 

828.281 Electronic mechanic 

726.781 Electronic assembler 

726.884 Semiconductor assembler 

716.884 Electronic component assembler 
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2. A further limitation of this study concerned itself 

with employment requirements, training, and job opportunities 

for women in the Dallas Metropolitan-Area. 

3. This study was limited to eight electronics manu-

facturing firms which are involved in the production of 

transistors, radio, radar, aircraft guidance systems, arid 

wire harnesses for aircraft, some being contract companies 

which mass produce a specific item for a major company. 

Definition of Terms 

The following terms are defined so as to keep ambiguity 

to a minimum in this.study. 

Electronics, as used in this study, refers to devices, 

parts, assemblies, and electronic devices which make use of 

electrons. The movement of these electrons is controlled 

by vacuum and gaseous tubes, transistors, and/or crystal 

diodes in conjunction with their associated parts Containing 

capacitance, resistance, and inductance. 

Electronic mechanic works in manufacturing, performs 

tests in circuit analysis of systems, is experienced in 

semiconductor circuitry, and uses test instruments. 

Electronic assembler does bench work, unit assembly, 

wire hook-up, uses hand tools, wiring diagrams, blue prints, 

and manufacturing standards, connects resistors, capacitors, 

transistors, diodes, and rectifiers, uses soldering iron and 

spot welders. 



S enti c on due tor assembler assembles semiconductor devices 

similar to electronic assembler, but with more detailed work 

inserts wafers, lead pins, and crystals in slots. 

Electronic component assembler usually assembles groups 

of electrical devices into a unit or complete assembly. 

Large firms, as used in this study, refer to manu-

facturers of electronic devices and equipment who employ one 

thousand or more women workers. 

Small firms, as used in this study, refer to manu-

facturers of electronic equipment who employ one hundred or 

less women workers. 

The Dallas Metropolitan Area refers to the city of 

Dallas and its adjacent area. 

Procedure of Study 

In seeking answers to the questions mentioned in the 

statement of the problem, the following procedures wore 

followed to determine to what extent the electronic industry 

employed female persons. 

Approximately twenty thousand women are employed in the 

electrical equipment and supply manufacture in the Dallas 

Metropolitan Area. This information was secured through the 

Dallas Chamber of Commerce (3) . Of those employed, the 

Texas Employment: Commission had a list of the most called 

for job classifications (8). 
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Firms in the Dallas Metropolitan Area which were classi-

fied as electronics industries and were located in the Texas 

Manufacturers Guide were arbitrarily selected for the study. 

The personnel directors of the selected firms were con-

tacted, and they consented to furnish data pertinent to the 

study through the use of a check list. Thes.e data were com-

piled and converted to percentages where practical. The 

data were, analyzed and conclusions and recommendations drawn. 

Organization of Study 

Chapter I includes an introduction, statement of prob-

lem, background and significance of the study, definition of 

terms used, limitations of study, basic assumptions, related 

studies, procedures of the study, and organization of study. 

Chapter II establishes a brief historical development 

of electronics. The changing trends in women workers from 

1950 to the present is discussed and evidence is presented 

of the future of women as part of the labor force in the 

United States. 
if 

Chapter III is devoted to the job opportunities for a 

female seeking employment in the field of electronics in one 

of the four job classifications listed as well as future 

employment opportunities in the field. 

Chapter TV presents the employment requirements for a 

person entering the field of electronics. Included in this 
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chapter are education and training requirements, technical 

knowledge of electronic circuitry, and test equipment 

required, general shop practices, experience required, age, 

and certification or licensing requirements. 

Chapter V compares the industrial arts electricity-

electronics curriculum to some requirements of the electronic 

industry. 

Chapter VI presents a summary, the findings and con-

clusions of the study. Recommendations are made in reference 

to the findings of the study. 
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CHAPTER II 

HISTORICAL DEVELOPMENT OF ELECTRONICS 

AND EMPLOYMENT STATUS OF WOMEN 

The dawn of electronic and electrical industry began in 

the Union with Ben Franklin flying his kite in an electrical 

storm. From his experiments with electricity he came to the 

conclusion that a bolt of lightning was a colossal electric 

spark. With his static electricity machine he charged a 

Leyden jar with enough current to kill a fourteen-pound 

turkey (8, p. 48). 

The eighteenth century was filled with people in Europe 

experimenting with the current known as electricity, although 

in the twelfth century man had discovered the existence of 

the earth's magnetic poles. Also, man was aware of static 

electricity. Volta discovered that two dissimilar metals 

produced electricity. He was the first man to fashion a 

simple device for creating electrical current. This event 

happened in the latter 1700's. In 1820 Oersted accidentally 

discovered electroniagnetism. Faraday turned magnetism into 

electricity, Henry used electricity to make electromagnets, 

Bell transmitted the human voice with electrical current, 

Edison made the incandescent lamp, Samuel Morse constructed 

13 
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the first telegraph, and Marconi developed the wireless or 

radio telegraph. The majority of these findings occurred in 

the latter part of the nineteenth century. 

As a result of observations that Edison made in his 

early experiments of the vacuum tube, Fleming made a tube 

which would send and receive radio waves. De Forrest 

improved this vacuum tube in 1906. This three-element tube 

in various forms played an important part in television, 

high fidelity units and radio. The entire electronic indus-

try was built on the vacuum tube (5). 

The discovery of the transistor by Shockly, Brattain 

and Bardeen in 1948 revolutionized the electronic industry. 

In comparison to the vacuum tube the transistor was entirely 

different. The working mechanism was no larger than the 

period at the end of this sentence. To make the necessary 

connections while looking through a microscope, many firms 

employ nimble-fingered women. The manufacture of transistors 

requires exacting conditions in manufacturing as we11 as 

sterile-clean air conditioned buildings (3). 

Transistors are made of substances such as silicon, 

arsenic, germanium, gallium, and other exotic metals. These 

substances have the unique ability to transfer electrons in 

a manner which generates no heat, and the electric current 

needed is one thousand times less than vacuum tubes (2). 
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Employment Status of Women Workers 

With the immigration of the peoples of Europe to the 

New World came many changes in the social way of life in the 

United States. In 1890 two thirds of the population still 

lived in the rural areas and one half of the families made 

their living from the soil. Because of the rural nature of 

the population, one half of all American women lived on the 

farm. The women in the city still did much of the sewing, 

canning, washing, and many of the time-consuming chores of 

housekeeping. The rural woman's work was even more diffi-

cult as she not only had all the household chores to accom-

plish, but she worked in the fields and made her own cloth, 

brooms, mattresses, soap, lye, vinegar, and medicines. The 

family was a self-contained unit but for a few consumer 

goods (6). 

I As the industrial revolution began in the early nine-
Lx" 

teenth century, the population began a slow but gradual 

change, the change being more rapid as the factories began 

mass producing consumer goods. In the early 1700's New 

England's cottage industries producing broadcloth, mostly by 

women in their homes, had a surplus for export. With the 

advent of the factory system, women left the home to work in 

the factories. By 1839 there were more women than men 

employed in the cotton industry. The Lowell, Massachusetts, 

mills alone employed seven thousand women (6). I 
y 
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In general, for a married woman to work for wages was 

not socially acceptable, unless under adverse circumstances. 

World War I brought about conditions which changed this 

thought in many areas, especially in the cities. As a 

general rule, the conditions in the factories were poor, 

the hours long, and the pay low (4). 
r— 

; The first female workers in the factory usually were 

women who had no other means of survival. They may have 

been immigrants, widows with a family, or some young girl in 

from the rural area looking for an easier livelihood than 

the rigors of labor on the farms (6)\ 

After the war years it was easier for women to get 

employment which was not as difficult, and federal as well 

as state legislation did much to improve working conditions, 

salary, and a shorter work week. 

The reasons for women working today are no more complex 

than those for men. They work for physical survival, per-

sonal motives, and external factors, such as establishing a 

higher standard of living. Marital status, possession of 

children, supplementing the husband's earnings, and education 

are more important determinants of whether women work than 

just availability of work or level of earning. In 1963, 4.6 

million women in the labor force were heads of families. 

Many married women work to supplement the family income. 

The extra income gives access to status symbols such as 
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schooling, housing, furnishings, automobiles, vacations, and 

security in the form of savings and acquisition of property 

(7) . 

- "Several general characteristics exist in the woman 

labor force. Many single women work until marriage and for 

a time afterwards until they start families. Even with 

young children still in the home many married women work 

outside the home. In 1963 more than half of all women in 

the forty-five to fifty-four age bracket were wage earners. 

In the total labor force three out of five women workers are 

married. 

New minimum wage laws and a shorter work week plus 

better facilities in industry recently have greatly improved 

working conditions. Also, in many states an equal pay 

clause has brought salaries up for women who are doing a 

comparable job to men. Automation has made the tasks easier 

to perform in many instances (4). 

^Other factors have a bearing on women seeking employ-

ment. One half of the women are married by the age of 

twenty and a half years and more marry at age eighteen than 

at any other age. They bear their children at a younger 

age; one half of the women have borne their last child at 

about age thirty. Once the children are in school, these 

women are freed from the home during the daylight hours. 
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Families have moved from rural to urban areas. The 

widespread use of labor-saving equipment has reduced home 

labor and has given women an opportunity to develop their 

abilities and talents. Increased job opportunities have 

encouraged women to become gainfully employed The data in 

Table I represent the number of women, ages fourteen years 

and over, who were on the labor force from 1890 through 

April, 1965. Included is the percentage of women workers 

out of the total woman population (1). 

TABLE X 

?HE PERCENTAGE OF EMPLOYED WOMEN OF TOTAL 
WOMAN POPULATION, 1890-1965 

Per Cent 
Year Mumber of Woman 

Population 

Highlights 

April, 1965 26,108,000 37.3 
Start of the sixties (April, 1960) 23,239,000 36.3 
Midfifties (April, 1955) . . . . . 20,154,000 33.8 
Korean conflict (April, 1953) . . 19,296,000 33.1 
Pre-Korean conflict (April, 1950) 18,063,000 32,1 
Post-World War II (April, 1947) 16,320,000 30.0 
World War II (April, 1945) . . . . 19,570,000 37.0 
Pre-World War II (March, 19 40) . . 13,840,000 27.6 

Long-Term Trends 

1930 (April) 10,396,000 23.6 
1920 (January) . . . . 8,229,000 22. 7, 
1900 (June) 4,999,000 20.0 
1890 (June) 3,704,000 18.2 
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It will be noted in Table I that the percentage of 

women working fluctuated from a low of 18.2 in 1890 to a 

high of 37.3 in April, 1965. During the periods of national 

emergency there was a noted increase in the percentage of 

women on the labor force. 

Table II reveals the number of women on the civilian 

labor force by age group and percentage of increase between 

1940 and 1965 (1). 

TABLE II 

WOMEN IN THE CIVILIAN LABOR FORCE 
BY AGE, 1940 TO 1965 

Age 
Number in the 
Labor Force 

Per Cent 
Increase 
in the 
Labor 
Force 
1940-65 

Per Cent 
Increase 
in the 

Populati on 
1940-65 

Age 

1965 1940 

Per Cent 
Increase 
in the 
Labor 
Force 
1940-65 

Per Cent 
Increase 
in the 

Populati on 
1940-65 

14 to 19 years 
2 0 to 24 years 
25 to 34 years 
35 to 44 years 
45 to 54 years 
55 to 64 years 
65 years and 

over 

Total Women on 
Labor Force 

Total Woman 
Population. 

2,463,000 
3,273,000 
4,295,000 
5,816,000 
5,632,000 
3,607,000 

1,024,000 

1,460,000 
2,820,000 
3,820,000 
2,680,000 
1,830,000 
920,000 

310,000 

68.7 
16.1 
12.4 
117. 0 
207. 8 
292.1 

230. 3 

36.7 
14.1 
4.5 
36.4 
49.7 
70.2 

116.0 

14 to 19 years 
2 0 to 24 years 
25 to 34 years 
35 to 44 years 
45 to 54 years 
55 to 64 years 
65 years and 

over 

Total Women on 
Labor Force 

Total Woman 
Population. 

26,109,000 

69,963,000 

13,840,000 88.6 39.5 

As revealed in Table II, the percentage of increase in 

the woman labor force more than doubled the percentage of 
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increase in the total woman population for the years from 

1940 to 19 65. The 45 to 54 years and 55 to 64 years age 

brackets showed a greater increase in the woman labor force 

than any of the other age brackets. The 20 to 24 years age 

bracket showed a smaller increase than any other age bracket. 
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CHAPTER III 

JOB OPPORTUNITIES FOR WOMEN SEEKING EMPLOYMENT 

IN THE ELECTRONICS INDUSTRY 

The rapid growth and pleasant working conditions in 

electronics have opened a larger area of employment for 

women in the Dallas Metropolitan Area. In 1966, $19.4 

billion worth of electronic equipment was produced in the 

United States. Of this amount the Dallas Metropolitan Area 

did $1.2 billion worth of electronics business. The prime 

systems contractors generally award subsystem contracts to 

smaller firms, each a specialist on a particular type of 

subsystem. This arrangement has its advantages in that the 

large firms award many contracts to sixty-one other small 

firms in the Dallas Metropolitan Area. The number and the 

size of these companies will grow as the large firms' elec-

tronics business grows. 

^ If the present growth trends continue, 20 per cent of 

the nation's electronics output will be provided by Dallas 

.Metropolitan Area companies by 1980. At this rate of growth 

the fifty-four thousand employees will enlarge to over 

eighty thousand people. With regard to these figures and 

coxisidering the economic and social changes, this study 
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attempts to obtain answers to some questions in regard to 

women being employed in this industry (1). 

Current Employment 

This study concentrated on four job classifications of 

women who work in the electronics industry. The eight firms 

contacted were utilized according to size for this study. 

The larger firms offered large types of occupational areas, 

whereas the smallex* firms were concerned in the main in 

assembling a specific product. A comparison of the large 

and small firms' growth patterns will give a general total 

picture of the four most common job classifications. 

The data shown were obtained through personnel directors 

of the electronics firms as well as through the Dallas 

Chamber of Commerce and the Texas Employment Commission. A 

checlc list was developed, whereby the data were obtained 

from eight firms, compiled, and presented in table form. 

Data of the three large firms are shown separately as 

they are the main contractors for subsystems and systems. 

This in reality means that if electronic gear for a radar 

unit or perhaps a part of a computer was manufactured by 

them, they would be responsible for the total product. 

These companies are concerned mainly with research, develop-

ment, and completion of products or systems. Their growth 

will increase at approximately 20 per cent per annum, which 
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is 10 per cent above the national growth rate in the elec-

tronics market (1). 

Table III indicates the number of women employed in 

four job classifications. Also included in this table is 

the projected growth pattern to 1970 and the rate of 

expected replacement for current employees of three of the 

large electronics firms. 

TABLE III 

NUMBER OF WOMEN EMPLOYEES IN EACH O'OB CLASSIFICATION 
INCLUDING PROJECTION TO 19 70 AND REPLACEMENT 

OF CURRENT EMPLOYEES IN LARGE FIRMS 

Job Title 
Present 
Employees 

3-Year 
Projec-
tion 

Replace-
ment of 
Current 
Employees 

Total 
1970 

Electronic Mechanic 
Electronic Assembler 
Semiconductor Assembler 
Component Assembler 

1237 
7658 
2000 
3200 

247 
1532 
400 
640 

500 
6500 
1350 
1500 

1484 
9190 
2400 
3840 

In the large electronics firms there is a high replace-

ment of current employees, the reasons being varied: 

marriage, pregnancy, change of status, and other normal 

happenings of yoitng women. The replacement is high in the 

area of assembly, because this is the first job experience 

they have had. Women are upgraded to other skills as they 

gain experience and knowledge of electronics. The electronic 
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mechanic classification borders on a technical grade and in 

some instances is of equal importance as far as grade is 

concerned. Women in this category are usually of permanent 

status, as this is their career field. 

The electronics firms who employ one hundred women or 

less are the most numerous. The Dallas Chamber of Commerce 

estimated that ninety-seven firms engaged in the business of 

manufacturing components and subassemblies in the Dallas 

Metropolitan Area in April, 1967 (1), although more recently 

they estimated there were sixty-four fii-ms in the electronics 

industries as of February, 1968. 

The small firms anticipate a growth pattern which will 

triple their facilities within the next three years. Much 

of their growth is related to expansion in the large firms. 

The large firms' interests are many; they are responsible 

for many of the technological breakthroughs and new inno-

vations in the electronics fields, whereas the smaller firms 

are subcontractors in the majority of instances. 

Table IV indicates the rate of growth and increase in 

employment of the small firms. The figures represented in 

Table IV are conservative in the replacement of current 

employees compared to that of the figures of the large 

firms. These figures include employment trends in five of 

the small firms which completed the check list and returned 

it. 
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The number of women presently employed by the small 

electronics firms was 27 electronic mechanics, 213 electronic 

TABLE IV 

. NUMBER OF WOMEN EMPLOYEES IN EACH JOB CLASSIFICATION 
INCLUDING PROJECTION TO 1970 AND REPLACEMENT 

OF CURRENT EMPLOYEES IN SMALL FIRMS 

Job Title Present 
Employees 

3-Year 
Projec-
tion 

Replace-
ment of 
Current 

' Employees 

Total 
1970 

Electronic Mechanic 27 31 15 58 
Electronic Assembler 213 176 70 389 
Semiconductor Assembler 2 8 2 10 
Component Assembler 8 30 2 38 

assemblers, 2 semiconductor assemblers, and 8 component 

assemblers. All the small firms anticipate future expansion 

and plan to add to their present staffs 31 electronic 

mechanics, 17(5 electronic assemblers, 8 semiconductor 

assemblers, and 30 component assemblers. 

Responsibility for Hiring 

In the larger firms there are one or more personnel 

departments to which one may apply for employment. The 

personnel director and his staff schedule interviews for the 

prospective employee. After the interview the employee 

takes a standardized test and various skill tests. An 

important factor is passing a physical examination given by 
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the company medical department. Good vision is especially 

important to being employed. 

The smaller firms have a personnel manager who may be a 

foreman in assembly as well. The qualifications in general 

are comparable to the large firms. 

Types of Admission Tests 

Some type of admission test is given to the majority of 

women working in the field of electronics. Table V presents 

the percentage of firms which use the different types of 

tests. 

TABLE V 

THE PERCENTAGE OF EMPLOYERS ADMINISTERING THE 
VARIOUS TYPES OF ADMISSION TESTS 

Job Classification 
Types of Types of 
Admission 
Tests Electronic 

Mechanic 
Electronic 
Assembler 

Semi-
conductor 
Assembler 

Electronic 
Components 
Assembler 

Standardized 
Test 0% 75% 75% 75% 

Skills Test 100 100 100 100 
Practical 
Test 0 25 0 0 

Oral Test 0 0 0 0 
Physical 
Examination 100 100 100 100 

Other 12.5 12.5 12.5 12.5 
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The admissions test that is used is a standardized test 

developed by the Texas Employment Commission. Its purpose 

is to check manual dexterity or hand and eye coordination 

(2). Seventy-five per cent of the firms used the standard-

ized test for the electronic assembler, semiconductor 

assembler, and electronic components assembler. All of the 

firms used the skills test for all four job classifications. 

The practical test was preferred by 25 per cent of the 

firms, which they administered at their plants. A physical 

examination was required by all of the firms. One employer 

indicated on the check list that prospective employees for 

assembly jobs were sent to a one-week training school 

without pay, and upon successful completion of the school 

they were offered a position. 

Methods of Entry 

As most companies hired inexperienced women in their 

plant, most employees were trained on the job to perform a 

particular skill, although some firms required employees to 

take training programs. Table VI indicates a percentage of 

employee methods of entering the four classifications. 

As revealed in Table VI, none of the electronic mechanics 

went directly into the job, 94 per cent of the electronic 

assemblers and 1Q0 per cent of the semiconductor assemblers 

and electronic components assemblers did enter directly into 
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the job. Twenty-five per cent of the firms indicated that 

the electronic mechanics entered the job through an appren-

ticeship program, while 75 per cent of the firms indicated 

the employees for this job classification were promoted from 

other jobs within the firm. 

TABLE VI 

PERCENTAGE OF EMPLOYERS USING EACH METHOD 
OF ENTRY FOR JOB CLASSIFICATION 

Method of Entry 

Job Classification 

Method of Entry Elec. 
Mechanic 

Elec. 
Assembler 

Semi-
cond. 

Assembler 

Elec. 
Comp. 

Assembler 

Directly into the 
job 0% 94% 100% 100% 

Through an appren-
ticeship program 25 0 0 0 

Promoted from other 
jobs within the 
firms 75 0 0 0 

Other 0 6 0 0 

In-Service Training Programs 

All of the electronics manufacturing firms had in-

service training programs. These varied with the difficulty 

of skill in performing a given task. A woman who entered 

employment as an electronic assembler would start at a work 

task which required a period of on-the-job training from one 

day to one week. Others were sent to a training school for 
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one week without pay and upon successful completion of 

training began work. In the semiconductor assembly the 

training period could be thirty days. An electronic 

mechanic might be required to train on the job from six 

months to one year. 

An electronic components assembler might be required a 

period of on-the-job training for a period of eight weeks. 

The period of training depended upon the type of job skill 

which the prospective employee applied for and received. 
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CHAPTER IV 

EMPLOYMENT REQUIREMENTS FOR WOMEN SEEKING EMPLOYMENT 

IN THE FIELD OF ELECTRONICS 

The employment requirements are varied for women who 

seek employment in the electronic firms. As a rule the 

•requirements are easily met by most prospective women 

employees since the employers are aware that most women have 

had no experience in electronics. As stated in Chapter III, 

the physical examination is of most importance. The women 

will be trained for their particular job skill on the job, 

in classrooms, in assembly, or a combination of the three. 

Education Requirements 

The educational requirements vary with the particular 

type of job skill. Of the four job classifications listed, 

the electronic mechanic is the only individual who would 

need a working knowledge of electronics to be employed in 

that category. Most women working in this category have 

been promoted from within the plant as they have gained 

experience in other skills to qualify them for this position, 

One firm stated that it would pay 90 per cent of tuition 

costs for a period of up to three years for an employee who 

pursued a course at a technical school to upgrade himself. 
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Table VII indicates the educational level the prospec-

tive employee should have attained to apply for employment, 

It is given by the number of firms who indicated that a 

particular level was important. 

TABLE VII 

EDUCATIONAL REQUIREMENTS AS DESIRED BY 
NUMBER OF ELECTRONIC FIRMS 

Job Classification 

Educational Semi- Elec. 
Attainments Elec. Elec. cond. Comp. 
Required Mechanic Assembler Assembler Assembler 

Elementary 8 8 8 8 
Junior high school 8 8 8 8 
Some high school 8 5 2 5 
High school graduate 8 3 3 3 
Vocational school 0 0 0 0 
Technical school 8 0 0 0 
Some college 0 0 0 0 
Other 1 1 1 1 

As revealed in Table VII, the importance of educational 

requirements varied in different firms.. One large elec-

tronics firm required high school graduates, but at a time of 

labor shortage this firm hired women who had completed only 

the sixth grade. In an intraplant survey of efficiency and 

work quality, educational qualifications were re-examined. 

There was no noticeable difference between high school 

graduates and nongraduates in the area of assembly, although 
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the employees who aspired to more technical job skills 

needed more education in the technical areas. 

There was found to be no difference between high school 

graduates and those of lesser education in the job classi-

fication of electronic assembler. Therefore, the employer 

decided general education was not necessarily a determining 

factor in efficiency and work quality for electronic 

assemblers. In this particular phase of production, the 

successful completion of the Texas Employment Commission 

Manual Dexterity Test (1) was of more importance. 

The general consensus found on the check list as well 

as in personal interviews was that a preference existed for 

high school graduates because they can be trained to perform 

a broad range of job skills. 

Age Requirements 

Age is not a crucial factor in employment in the elec-

tronic industry in the Dallas Metropolitan Area, as age 

requirements vary for different firms. 

Table VIII indicates the age limits set by each firm. 

There is a contrast between the firms which employ one 

hundred or less persons and the firms which employ one 

thousand or more persons. The three large firms show no 

preference to age, whereas the small firms have a preference 

for workers between the ages of twenty-five and forty-five. 
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TABLE VIII 

AGE REQUIREMENTS OF EIGHT ELECTRONIC FIRMS IN 
THE DALLAS METROPOLITAN AREA 

Age 
Require-
ments 

Firms Age 
Require-
ments A* B C D E F G H 

Minimum 
Maximum 
Preferred 

18 
None 
25-35 

18 
45 

25-35 • 

18 
45 
25 . 

18 
50 

25-45 

18 
None 
25-45 

18 
None 
None 

18 
None 
None 

18 
None 
None 

Letters were used to conceal firms' identity. 

Eighteen is the minimum age desired by the firms, and fifty 

is the maximum age. 

Certification and Licensing Required 

With one exception all the firms indicated that no 

licensing or certification was needed by prospective 

employees for the four job classifications in this study. 

One firm specified that the employee must attend a sixty-

hour certification training program. This certification 

consisted of ability in soldering, crip pen techniques, coax 

cable assembly, bugging, splicing and ferruling, and solder 

sleeve techniques. 

* 

Required Knowledge of Electronic Circuitry 
and Electronic Test Equipment 

Knowledge requirements of electronic assemblers, semi-

conductor assemblers and electrical component assemblers in 
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electronic circuitry and test equipment is not needed, 

although employees are required to recognize by name only 

resistors, capacitors, transistors, transformers, and other 

electronic parts. They should be able to read simple 

schematics, and use to and from charts. 

The electronic mechanic's duties are more complex. She 

must be proficient in error detection, read schematics, and 

use test equipment such as multimeter (voltage, ohms), 

oscilloscope, vacuum tube meter, Watt meter, RF signal 

generator, audio signal generator and sweep generator; she 

must be able to operate input and output devices, trans-

formers, and the cathode ray tube; and she must have knowl-

edge of solenoids, relays, synchros, and control trans-

formers. The electronic mechanic job classification 

requires that employees have prior experience in electronics, 
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CHAPTER V 

COMPARISON OF ELECTRICITY-ELECTRONICS CURRICULUM TO 

REQUIREMENTS OF THE ELECTRONICS INDUSTRY 

This chapter presents a comparison of the courses 

offered in the public schools with the employment require-

ments of women by the electronics industry. 

The basic electricity and electronics courses offered in 

the public high schools present a general knowledge of elec-

trical fundamentals with applications of theories by per-

forming experiments and constructing projects. Courses in 

basic electricity and electronics are offered separately in 

relation to degree of difficulty of course content and with 

local conditions a determinant in the presentation of the 

material. 

In general, the electricity-electronics sequence in 

industrial arts is primarily designed to provide the average 

citizen with the knowledge and skill necessary for safe, 

pleasant, and effective living in the age of electronics. 

The objective is important to all persons regardless of 

their ultimate goals in education. The course is important, 

however, for general education as well as it provides 

experience for an individual who is in the process of making 

an occupational choice. 
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The Texas Education Agency gives the following course 

descriptions of the three basic instructional levels of the 

electricity-electronics courses. 

1. Introductory Electricity—This course is 
designed' to meet the needs of both boys and girls at 
the junior high school level. Introductory Electricity 
is a course in electrical fundamentals, common elec-
trical components, and electrical devices. Laboratory 
work is based on wiring and testing simple electrical 
devices and constructing elementary projects which 
exemplify electrical fundamentals. It is not intended 
that the activities in Introductory Electricity be 
limited to these areas, but rather that others be added 
according to local needs and interests. 

The optimum grade level of the course should 
probably be the eighth grade, although local conditions 
may suggest a different grade placement (1, p. 2).-

The course in introductory electricity would include 

topics such as safety, understanding the atom, laws of mag-

netism, forms of electricity, conductors and insulators as 

well as generators and transformers. Also included are 

experiments with ways to measure electricity, lighting, 

heating, and appliance repair, as well as house wiring, 

electric motors and communication devices. 

The second course in electricity would be of more diffi-

culty and would be taught in high school. 

General Electricity—This course is designed to 
meet the" needs of" both boys and girls. It includes the 
study of selected electrical and related industries 
(power generation and distribution, home appliance com-
ponent manufacture). 

A study in depth of electrical fundamentals is begun and 

students apply theories by performing a variety of edu-

cational experiments and constructing (or assembling) 
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individual electrical projects. It is not intended that the 

activities in General Electricity be limited to these areas, 

but rather that others be added according to local needs and 

interests. The optimum grade level for the course should 

probably be the eleventh grade, although local conditions 

may suggest a different grade placement (1). 

The course in general electricity involves a study of 

electrical laws and their related concepts in depth. Certain 

learning and teaching techniques should be incorporated in 

this course such as analysis of electrical circuits, the 

mathematical concepts involved, design of simple circuits, 

and drawing complicated circuits. New circuits are to be 

studied. Experimenting and troubleshooting, as well as 

alignment procedures, are to be stressed. 

The next course offered in the public high schools is 

called Basic Electronics, and is to be offered in the last 

two years of high school. This course is not designed to be 

vocational in nature because it contributes to the general 

education of the student. It does give the student the 

opportunity to find out if she is suited for work in elec-

tronics and to determine the level at which she should pre-

pare herself as a maintenance technician, specialist, 

engineer, or research scientist. Regardless of the student's 

aspirations, the course in basic electronics offers excellent 

preparation. The content of this course is as follows: 
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Basic Electronics builds on General Electricity 
content with the following new elements: atomic 
structures, electron emissions, types and functions of 
vacuum tubes, transistors and semi-conductors, radio 
and audio amplifiers, wide band amplifiers, oscillators, 
resonance modulation and detection, power supplies, 
multi vibrators, manual and automatic controls, and 
applications of electronics. Laboratory work includes 
the application of electrical theory to the construc-
tion and testing of motors, generators, power supplies, 
amplifiers, manual and automatic controls, oscillators 
and detectors. Transistors and vacuum tubes are studied 
and analyzed. Industrial electronic symbols are applied 
in drawings. Electronic testing equipment utilized 
includes ohmmeter, oscillosope, radio and audio signal 
generators, electronic switches, tube checkers, TV-FM 
sweep generator and marker (2, p. 131) . 

In analyzing the electricity-electronics curriculum in 

the public schools and studying the knowledge requirements 

for the four classifications surveyed in this study, it 

seems that the electricity-electronics curriculum surpasses 

the requirements of industry, as the most difficult job 

classification studied was that of electronic mechanics. 

The electronic mechanic was to be proficient in error detec-

tion, reading of schematics, and use test equipment such as 

multimeters (voltage, ohms), oscilloscope, vacuum tube 

meter, watt meter, R. F. signal generators, audio signal 

generators, sweep generators, operate input output devices, 

use transformers, the cathode ray tubes, have knowledge of 

solenoids, relays, synchros and control transformers. The 

electronic mechanic job classification requires that 

employees have prior experience in electronics. 
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Knowledge requirements of electronic assemblers, semi-

conductor assemblers, and electronic component assemblers 

consist of recognizing by name only resistors, capacitors, 

transistors, transformers, and other electronic parts. They 

should be able to read simple schematics, and use to and 

from charts. 
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CHAPTER VI 

SUMMARY, FINDINGS, CONCLUSIONS, 

AND RECOMMENDATIONS 

Summary 

The primary purpose of this study was to examine the 

job opportunities and entrance requirements for women 

entering the field of electronics in four job classifications 

in the Dalliis Metropolitan Area. These job classifications 

were electronic mechanic, electronic assembler, semicon-

ductor assembler, and electronic component assembler. 

A check list was utilized in obtaining the data for the 

study. Personnel managers of eight electronics firms in the 

Dallas Metropolitan Area completed the check list, expressing 

their opinions concerning the requirements and opportunities 

for employment in electronics. 

A brief historical background of electronics was given, 

and the employment status of women from 1890 to 1965 was 

discussed. An analysis of the check list was made and com-

pared to the electricity-electronics curriculum approved by 

the Texas Education Agency. 

The State Industrial Arts Consultant, was contacted to 

ascertain the number of girls currently enrolled in the 

electricity-electronics courses in the high schools. 
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Findings 

The findings represent a broad area of data which were 

collected through a check list., interviews, and telephone 

conversations. 

1. There were 1254 electronic mechanics, 7871 elec-

tronic assemblers, 2002 semiconductor assemblers, and 3208 

electronic component assemblers employed by three major 

companies and five small companies in the Dallas Metro-

politan Area. 

2. The three assembler grades were hired in the same 

category and then trained to do the different types of 

assembly work. 

3. The anticipated three-year needs for the establish-

ments were 1542 electronic mechanics, 9579 electronic 

assemblers, 2410 semiconductor assemblers, and 8378 elec-

tronic component assemblers. 

4. The personnel department in each firm was respon-

sible for employment of women workers. 

5. Admission tests consisted mainly of the Manual Dex-

terity Test, administered by the Texas Employment Commission, 

an aptitude test, a psychological test, ana a physical exami-

nation. The Manual Dexterity Test and the physical exami-

nation were considered the most important tests. 

6. On-the-job training programs were the methods of 

developing skills of new employees. One firm required the 
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prospective employee to attend a one-week training school. 

Another employer stated that the employee would need to com-

plete three weeks on-the-job training, while another speci-

fied sixty hours of classroom instruction. 

7. There was no requirement for prior experience 

needed for the assembly type jobs, although for the more 

technical type job the employees needed more education and 

electronic experience. 

8. Only one company required employees to be licensed 

or certified as a prerequisite to employment as an elec-

tronic assembler. The license and certification requirement 

was in effect as they worked on electronic equipment in air-

craft. 

9. The age requirements for women entering the elec-

tronic industry were a minimum age of eighteen to a maximum 

age of fifty specified by some firms, while other firms did 

not specify a maximum age. 

10. Seven out of eight firms indicated a preference for 

prospective employees who had taken high school electronics 

courses. 

11. No data were available from the Texas Education j 
I ! 
5 Agency as to the number of young women enrolled in industrial ; 

\ arts electricity-electronics courses in high school. 
\ 
L 12. The high school curriculum offers a wide variety of 

experiences in the area of electronics. 
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Conclusions 

The following conclusions were derived from a study of 

the findings. 

1. The large diversified electronic firms in the 

Dallas Metropolitan Area are in need of electronically 

oriented women workers. 

2. The electronics industry is an ideal area for women 

workers, as the job skills do not require heavy manual labor 

and the working conditions are favorable. 

3. The more electronic training a woman can receive 

increases her chances in obtaining a better position in the 

electronics industry. 

4. The electronic mechanic job classification is a 

higher skilled job and requires more training than a general 

education offers. 

| 5. Employment opportunities do exist for a wide range 
\ 

\of age groups of women. 

6. The electricity-electronics curriculum offered in 

the public schools can be of benefit to many young women in 

an introduction to a possible vocation upon graduation from 

high school. 

7. Young women who take electricity-electronics courses 

in high school have a better understanding of the industry 

and will be better satisfied with the job. 
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8. An employee who has taken electronics courses will 

spend less time in in-service training and will qualify 

sooner for a job requiring more skill. 

Recommendations 

Based upon the findings and conclusions of the study, 

the following recommendations were formulated. 

1. The high schools should foster an awareness of the 

opportunities in the electronics industry for young women. 

2. Young women should be encouraged to take electricity-

electronics courses in high school. 

3. Studies in other occupational fields for women < 

should be investigated. 



APPENDIX A 

March 14, 1968 

Dear Sir: 

In regard to our telephone conversation concerning my 
study on female employees in the electronics industry, 
I would like to express my appreciation for your assist-
ance with my problem. 

Enclosed is a copy of the check list which I talked to 
you about. It has been designed to consume as little of 
your time as possible and yet provide the information 
necessary to the study. If you have any suggestions as 
to job classification titles which you feel would better 
fit your particular firm, please feel free to add or 
delete information or. the check list. If in particular 
instances it is impossible to give exact figures, plase 
give an approximate answer. 

Enclosed also is an envelope for your convenience in 
returning the check list to me. You do not need to sign 
the check list, and your answers will be kept confidential. 
Thank you very much for your participation in this study. 

Sincerely yours. 

A. F. Wied 
Graduate Student 

Enc. 



APPENDIX B 

A STUDY OF JOB PREREQUISITES FOR CERTAIN FEMALE 

EMPLOYEES IN THE ELECTRONICS INDUSTRY IN 

THE DALLAS METROPOLITAN AREA 

Your help in making this study possible is greatly 
appreciated. In order to make this check list as simple as 
possible, most of the questions can be answered with a check 
mark in the appropriate column. Please feel free to make 
any additional comments. 

1. 

3. 

Job Prerequisites 

What is the total number of 
females that you currently 
employ in the field of elec-
tronics in each of the job 
classifications? 

What are the projected three-
year needs for female persons 
who work in your firm in the 
field of electronics? 

a. 
b. 

Future expansion . . . 
Replacement of current 
employees . 

What is the procedure of entry 
into a job for a female 
entering the field of elec-
tronics in your firm? 

a. Directly into the job . . , 
b. Through an apprenticeship 

program , 

Job Classification 
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Job Prerequisites 

Job Classification 
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c. Promoted from other jobs 
within the firm 

d. Others (please specify) . . . 

What types of admission tests 
are administered to a prospec-
tive employee entering the field 
of electronics in your firm? 

a. Standardized test 
b. Skills test 
c. Practical test 
d. Orail test 
e. Physical examination . . . . 
f. Other (please specify) . . . 

How much emphasis is placed on 
admission tests with a prospec-
tive employee entering the field 
of electronics in your firm? 

a. 
b. 
c. 
d. 

0 to 25 per cent 
26 to 50 per cent , 
51 to 75 per cent , 
76 to 100 per cent 

What are the age requirements 
for a person entering the field 
of electronics in your firm? 

a. Minimum 
b. Maximum 
c. Preferred 
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Job Prerequisites 

Job Classification 
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10, 

Is certification or licensing 
required of a person entering 
the field of electronics in 
your firm? 

a. 
b. 

Yes 
No 

Is there an established in-
service training program in 
your firm for a person entering 
the field of electronics? 

a. Apprenticeship program . . . 
b. On-the-job training program . 
c. Classroom instruction . . . . 
d. Tuition assisted evening 

classes 
e. Other (please specify) . . . 

In your in-service training 
program, what is the period of 
time required to train the 
employee? 

a. Two weeks 
b. Four weeks 
c. Six weeks 
d. Eight weeks 
e. Other (please specify) . . . 

Which one of the following 
general educational attainments 
does your firm require of a 
person entering the field of 
electronics? 
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Job Prerequisites 

Job Clas; sif ici ation 
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11, 

12. 

a. Elementary 
b. Junior high school . . . . 
c. Some high school 
d. High school graduate . . . 
e. Vocational school 
f. Technical school 
g. Some college 
h. Other (please specify) . . 

A knowledge of what type elec-
tronic circuitry is required by 
your firm of a person entering 
the field of electronics? 

a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 

3 -
k. 

m. 
n. 
o. 
P-

Basic electronic circuitry 
Basic electrical circuitry 
Power supply regulation . . 
Modulation and demodulation 
Impedance and network . . 
High voltage power supply 
Control circuit oscillators 
Triggering circuits . . . 
Wide band amplification . 
Linear and log amplifiers 
Voltage and speed regu-
lation 
Magnetic and rotating 
amplification 
Error detection . . . . 
Reading schematics . . 
Scaler circuitry . . . 
Other (please specify) 

A knowledge of what type elec-
tronic test equipment is required 
by your firm of a person entering 
the field of electronics? 
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Job Prerequisites 

Job Clas sification 
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13, 

a. Tube tester 
b. Capacity tester . . . 
c. Multimeter (VOM) . . 
d. Vacuum tube voltmeter 
e. Oscilloscope . . . . 
f. RF signal generator . 
g. Audio signal generator 
h. Watt meter 
i. Field-strength meter 
j. Marker generator . . 
k. Vibrator tester . . . 
1. Sweep generator . . . 
m. Sine wave/bar generator 
n. Other {please specify) 

A knowledge of what type elec-
tronic units is required by your 
firm of a person entering the 
field of electronics? 

a. Dry disc rectifiers . . 
b. Input and output devices 
c. Crystal diodes . . . 
d. Transformers . . . . 
e. Cathode ray tube . . 
f. Antennas 
g. Peaking transformers 
h- Solenoids and relays 
i. Synchros and control 

transformers . . . . 
j. Other (please specify) 

14. A knowledge of what type general 
shop practices is required by 
your firm of a person entering 
the field of electronics? 
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Job Classification 

Job Prerequisites 
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a. Use of basic hand tools . . . 
b. Blueprint reading . . . . . . 
c. Techniques of precision 

measurement 
d. Use of electrical measuring 

equipment 
e. Basic sheet metal work . . . 
f. Drill press operation . . . . 
g. Other (please specify) . . . 

.5. In your opinion how can the high 
school electronics courses aid 
prospective female employees in 
the various job classifications? 

a. Familiarizes with general 
aspects of electronics 

Yes 
Sometimes 
No 

b. Reduces time spent in in-
service training program ' 

Yes 
Sometimes . . . . . . . . . . 
No 

c. Reduces early termination 
with job 

Yes 
Sometimes 
No 
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