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The purpose of this study was to determine topics

being taught by power technology instructors in Texas and

to develop a curriculum from these topics. This curriculum

was meant to be a guide for a power technology course for

the ninth grade.

Questionnaires were distributed to power technology

instructors in Texas. The topics from these questionnaires

which instructors indicated they were teaching or they

believed should be included in instructional content were

made a part of the power technology curriculum. It was

concluded most topics mentioned were in use or were indi-

cated important to a comprehensive curriculum.
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CHAPTER I

INTRODUCTION

When considering the more important factors that have

influenced and caused America to develop as a leader in the

modern world, power, undoubtedly, would stand out beyond

all other factors. The availability, variety, and range of

power machines are unending and often taken for granted by

modern man.

Yet, as important as it may be, the teaching of power

technology is an area of minimal development in the cur-

riculum structures of today's Texas public school system.

Once aware of this oversight industrial arts educators

should analyze the situation with a view to discovering

possible remedies for the problem. Any new concepts that

may more adequately characterize contemporary industrial

arts in curriculum or other areas should be of prime

importance to industrial arts educators at all levels.1

Statement of the Problem

The problem of this study was to develop from available

sources a workable modern curriculum plan for presenting

'American Council of Industrial Arts Teacher Education,
Status of Research in Industrial Arts, Fifteenth Yearbook,edited by John D. Rowlette (Bloomington, Illinois, 1966),
p. 100.

1
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power technology as the first unit course in power to Texas

industrial arts students at the secondary level of ninth

grade or above.

Purpose of the Study

The purpose of this study was twofold: first, to

establish what is being taught in power technology in Texas

schools; second, to determine from the recommendations of

industrial arts instructors of these courses what should

be incorporated with present content to develop a curriculum

for presenting power mechanics to reflect developments in

both industry and education.

Limitations of the Study

The limitations of this study are as follows:

1. This study was limited to the recommendations of

instructors of power mechanics/technology in the secondary

schools of Texas, as derived from a list of Texas schools

having industrial arts teachers during 1971-1972. This

list was obtained from the office of the state industrial

arts consultant and was the most current list at the time.

2. This study was limited to programs of power

mechanics as related to industrial arts and not to auto

mechanics or vocational courses.

3. This study was limited to course content designated

to fulfill the Unit I organization, preferably for grade
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nine or above, in accordance with Texas Education Agency

guidelines.2 This unit designation eliminated general shop

courses in which power mechanics was included as a portion

of the approved courses. The unit approach for grade nine

and above is also in accordance with the recommendations of

the American Council of Industrial Arts Supervisors.3

4. This study was limited to the relatively small

number of power mechanics instructors available throughout

the state and to the 62.5 per cent return of questionnaires

mailed to these instructors.

Definition of Terms

For the purpose of this study, it was necessary to

establish specific meanings for the use of certain terms

and phrases. They are defined as follows:

1. Industrial arts is a phase of general education

which serves to familiarize students with the tools,

products, processes, and occupations of industry, as well

as the social and economic phenomena of the technological

world in which they live and work.4

2 Texas Education Agency, Principles and Standards for
Accrediting Elementary and Secondary Schools and Description
of Approved Courses, Grades 7-12, Bulletin No. 6157(Austin,
Texas, 1961), p. 140.

3American Council of Industrial Arts Supervisors,
Industrial Arts Education: Purpose, Program, Facilities,
Instruction, Supervision, revised edition (Washington, 1969),
p. 28.

4J. W. Giachino and Ralph 0. Gallington, Course Con-
struction in Industrial Arts, Vocational and Technical
Education (Chicago, 1967), p. 39.
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2. Unit course is a course usually limited to activi-

ties in a single industrial topic and normally involves

class time of at least fifty-five minutes per day for the

duration of the school year.5

3. Secondary school is a school containing grades

seven through twelve or any portion of grades seven through

twelve.

4. Power mechanics is a study of selected power units,

their design, theory of operation, and function. History

and development of power and tools common to the mechanical

field are also introduced.6

5. Power technology is a more recent denomination

applied to the concept of power mechanics as a course of

instruction. Power technology incorporates all previous

phases of power mechanics plus new developments in the

field, including career information.

6. Vocational course is any course of special interest

that is designed for occupational preparation involving the

development of attitude, understandings, and skills which

will enable the student to adjust more adequately to the

duties and responsibilities of an ethical citizen and worker

in his chosen field.7

5 Texas Education Agency Bulletin 615, p. 152.

6Ibid., p. 152.

7 Giachino, 2_. cit., p. 95.
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Review of Previous Research Related
to the Study

The most recent study to be completed emphasizing

weaknesses in the area of power mechanics in industrial

arts education in Texas was in 1970 by John Richards.

In his study involving the status of industrial arts in

Texas public schools, Richards found that power mechanics

was an area that only 3.3 per cent of solicited teachers

considered their specialty for teaching.8 Consistent with

this finding was the recommendation of Richards, resulting

from his study, that industrial arts curriculum should be

expanded to include more instruction in power technology

and other areas.9

In 1966 Marshall Schmitt and Albert Pelley conducted

a nationwide study of industrial arts curricula, programs,

and teachers. From the results of the study, they recom-

mended that industrial arts be reorganized around certain

emerging subject areas, including power and transportation.

They also implied that more instructional content be re-

flected in these emerging areas of modern technology.1 0

8 John V. Richards, "A Status Study of Industrial Arts
in the Public Secondary Schools of Texas," unpublished
doctoral dissertation, Department of Education, Texas
A. and M. University, College Station, Texas, 1970, pp. 74-75.

9Ibid., p. 143.

1 0Marshall L. Schmitt and Albert L. Pelley, Industrial
Arts Education, A Survey of Programs, Teachers, Students,
and Curriculum, p. 43, cited in Richards, p. 21.
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Jimmy Sebastian, in 1965, conducted a study of the

recommendations of industrial arts association members

regarding teacher education programs in Texas. These

programs involved eight state-supported institutions and

a comparison of the requirements leading to the Bachelor

of Science in industrial arts degree from those insti-

tutions. Of the eight institutions surveyed, only three

offered courses in power mechanics to prepare prospective

teachers of industrial arts. Six semester hours were the

greatest number of hours in power mechanics offered at any

of these three institutions. Slightly more than 18 per cent

of the instructors surveyed by Sebastian indicated they had

inadequate preparation in the area of power mechanics.ll

A study conducted in 1961 by Gerry Thompson investigated

the needs and interests of students of industrial arts in the

Denton High School, Denton, Texas. Of 175 students responding

to questions involving needed additions to the industrial arts

curriculum, 146 replied that auto mechanics should be added

to the course offerings. It should be noted at this point

that auto mechanics is a vocational course in most instances,

and an industrial arts course would include a wider range of

activities embracing all factors of power mechanics. Another

1 1 Jimmy W. Sebastian, "A Study of the Recommendations
of the Members of the North Texas Industrial Arts AssociationRelative to the Industrial Arts Programs of Eight State-Supported Institutions of Higher Learning," unpublished
master's thesis, Department of Industrial Arts, North TexasState University, Denton, Texas, 1965, p. 25.
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significant finding was that 122 of the 146 students indi-

cated they would take such a course if offered and their

scheduling allowed.1 2

Herman Barrs conducted a similar study in 1957 which

had conclusions of the same nature as the Thompson study.

Graduates of Denton High School responded to a question

concerning courses that should be added to the industrial

arts curriculum. Auto mechanics was the course that

received the greatest frequency of response with sixty-

five of 154 students choosing it.13

In 1953, Jack Dial conducted a study involving the

status of 190 industrial arts teachers in Texas. It was

concluded in this study that the average number of semester

hours in power mechanics was .08 per cent of one semester

hour. This emphasized the fact that sixty-two of the 190

teachers polled, or 32.6 per cent, felt inadequately pre-

pared in the area of power mechanics.14

12 Gerry Layton Thompson, "A Study of the Needs, Interests,and Aptitudes of Students Enrolled in Industrial Arts Coursesin Denton Senior High School, Denton, Texas, Concerning theIndustrial Arts," unpublished master's thesis, Department ofIndustrialArts, North Texas State University, Denton, Texas,1961, p. 25.

1 3 Herman D. Barrs, "A Study of the Opinions of the
Graduates of Denton Senior High School, Denton, Texas, Con-cerning the Industrial Arts," unpublished master's thesis,Department of Industrial Arts, North Texas State University,Denton, Texas, 1957, p. 45.

1 4 Jack P. Dial, "A Study of the Qualifications andStatus of 190 Industrial Arts Teachers in the Elementary,
J -~-i

or i n, ancd Senior High Schools of Texas," unpublishedmaster's thesis, Department of Industrial Arts, North TexasState University, Denton, Texas, 1953, p. 45.
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Sources of Data and the Procedure
for Collection

The data for this study were obtained from two sources.

The first source of data included professional literature

in the field of industrial arts education; the second was a

questionnaire (Appendix A) directed to industrial arts

instructors of power mechanics courses in the public second-

ary schools of Texas.

Organization of the Study

Chapter I of this study contains a brief introduction

to the study, a statement of the problem, and the purpose

of the study. Limitations pertinent to the study were

listed along with definition of terms used and clarification

of their significance to the study. A brief review of

previous research related to the study was included in the

first chapter along with the sources of data and procedures

for collection of these data. A brief organization of the

study is outlined in this chapter also.

Chapter II includes a review of related research sig-

nificant to the organization and compilation of the study.

The methods of collection of data for the study, the

presentation of these data, and analysis are included in

Chapter III.

The summary of the data, findings, and recommendations

for future studies are presented in Chapter IV.



CHAPTER II

REVIEW OF RESEARCH AND MATERIAL PERTINENT

TO POWER CURRICULUM STRUCTURE

The need for research related to power mechanics and

improvement of existing programs in power mechanics is

stressed by the limited number of courses taught in the

area. As important as the production of power is to

America and the world, it would follow logically that it

should be a course of major importance in any industrial

arts program. This would seem logical but was found not

to be generally true in examining existing programs at

both the university level and in public school curricula.

Power mechanics instruction at the university level is

very limited, and most of the existing programs include

only three to six semester hours of instruction. Programs

in excess of six semester hours of instruction are sparce

and are usually a portion of programs in one of the more

technically oriented schools.

This situation seems strange as there are numerous

courses offered on different topics in many of the tra-

ditional industrial arts courses such as wood, metals, or

drafting. This is true at both the secondary school level

and the university level. In comparison, the industrial

9
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arts educator with a background in power mechanics could

create a good course relative to most topics important in

power production. There are many possibilities, too, from

which these could be chosen.

Statistics indicating the few universities offering

power mechanics were presented in the study conducted by

Sebastian in 1965.1 This study was conducted to gain recom-

mendations from industrial arts association members regarding

existing teacher education programs in Texas involving eight

state-supported institutions. At the time of this study,

only three of the eight institutions surveyed offered courses

in power mechanics. Of the three institutions offering power,

six were the greatest number of semester hours of instruction

available to a prospective teacher of industrial arts in

Texas public schools.

In examining current catalogs of the same eight insti-

tutions used in Sebastian's study, it was interesting to note

little change in course offerings in the years since the

study was conducted in 1965. Addition of courses in power

was present but not great in number. Two of the insti-

tutions, Sul Ross State University2 and A. and M. University,3

1Sebastian, op. cit., p. 25.

2Sul Ross State University, Bulletin-General Catalogue,
1973-1975, VII, No. 3 (Alpine, Texas, 1973) , 119-122.

3 Texas A. and M. University, This is Texas A. and M.,
undergraduate catalog, seventh series, II, No. 1 (College
Station, Texas, 1974), 136-140.
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increased offerings from zero to six semester hours.

Another, West Texas State University, increased offerings

from zero to nine semester hours.4 Three other universi-

ties, East Texas State University,5 North Texas State

University,6 and Southwest Texas State University,7 remained

the same with offerings of four semester hours, six semester

hours, and three semester hours, respectively. The two

remaining institutions, Sam Houston State University8 and

Texas A. and I. State University,9 did not and presently do

not offer courses in power mechanics. Six of the eight

institutions surveyed now offer power mechanics as compared

to only three in 1965.

Concerning these data, it is interesting to note that

the majority of North Texas Industrial Arts Association

members who responded to Sebastian's study indicated that

4West Texas State University, General Catalog, 1973-74,Quarterly Bulletin 222 (Canyon, Texas, 1973), pp. 146-151.

5East Texas State University, Bulletin of East TexasState University, LVII, No. 1 (Commerce, Texas, 1973) , 307.
6North Texas State University, General Catalog, No.73-20 (Denton, Texas, 1973), pp. 244-245.

7 Southwest Texas State University, Bulletin of SouthwestTexas State University, XXXIX, No. 5 (San Marcos,~Texas, 1973),323-327.

8 Sam Houston State University, The Ninety-Fourth AnnualCatalogue, LXII, No. 1 (Kingsville, Texas, 1973), 118-124.

9 Texas A. and I. University, Undergraduate and GraduateCatalogues, 44, No. 1 (Kingsville, Texas, 1973), 297-299.
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six semester hours should be the minimum number of hours

in power for teacher preparation in industrial arts.1 0

This suggestion by the respondents in Sebastian's study

corresponded to the state-suggested teaching requirements

in the State Department of Education Bulletin 389, published

in 1938. In this bulletin, the suggested requirements for

teaching a unit course in industrial arts were six semester

hours of preparation at the college level.11 Using this

standard, four of the universities in the Sebastian study

presently could not claim preparation of teachers of in-

dustrial arts in the area of power mechanics. This is true

as they either teach no power mechanics courses, or they

teach less than the specified six semester hours suggested

in the bulletin. Furthermore, the suggestion was in-

corporated that for each subsequent unit course a teacher

of industrial arts taught in addition to the first unit, he

should be qualified with an additional three semester hours

of college preparation.1 2

Operating under these suggested guidelines, many present

industrial arts instructors actually would not be qualified

to teach the courses they are now teaching. This point

1 0 Sebastian, . cit., p. 70.

11 Texas State Department of Education, Industrial ArtsProgram in Junior and Senior High Schools of Texas, BulletinNo. 389 (Austin, Texas, 1938) , p. 124.
1 2 Ibid.

-
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applies not only to the area of power but also to other

areas such as graphics, electricity, and welding.

Information obtained from examination of university

catalogs presents the comparison of the number of hours

taught in many of the traditional programs of industrial

arts to the number of courses taught in power mechanics.

Data concerning the semester hours offered in power

mechanics and the traditional industrial arts courses are

presented in Table I for these eight universities as listed

in current catalogs.

It should be evident, then, that research into current

trends in curriculum patterns is needed badly. The American

Council on Industrial Arts Teacher Education in its Fifteenth

Yearbook stated that there are three distinct areas in need

of revision and study.1 3  Taking these recommendations in

order and applying them to the current power program profile

throughout the state, application would follow this sequence.

First, approaches to periodic programmed evaluation of

different curricula at different levels is very necessary

in upgrading programs now in existence. Second, and following

logically, is the need for new curricular structure and

concepts that may characterize more adequately contemporary

industrial arts content at all levels. The first two

1 3American Council of Industrial Arts Teacher Education,
Fifteenth Yearbook, pp. 100-101.
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TABLE I

DATA CONCERNING THE SEMESTER HOURS OF INSTRUCTION
IN TRADITIONAL AREAS OF INDUSTRIAL ARTS AS

COMPARED TO THE AREA OF POWER AT
EIGHT STATE UNIVERSITIES

University Wood Drafting Metals* Power

North Texas
State University 18 30 30 6

East Texas
State University 12 28 20 4

Sam Houston
State University 18 18 15 0

Southwest Texas
State University 9 18 9 3

Sul Ross
University 12 12 18 6

Texas A. and I.
University 6 6 9 0

Texas A. and M.
University 9 51 18 6

West Texas
State University 6 18 12 9

*The totals for the area of metals include welding.

recommendations for research would make demands for thought

regarding the cultural profile and the future role of in-

dustrial arts in fulfilling its role in general education.

Three steps necessary for improving industrial arts

education are stated more basically by Karnes, Rowlette,

and Whalin as follows: " . . . evaluation of the existing
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program, planning for improvement, and implementation of the

plans. These approaches are considered common to any situ-

ation, regardless of school size, organization of labora-

tories, or subject matter taught."14

One major contribution in research concerning existing

programs of industrial arts was a study entitled "A Status

Study of Industrial Arts in the Public Secondary Schools of

Texas." This study was a doctoral dissertation completed

by Richards in 1970 with funding by the Texas Education

Agency and involving all schools in Texas offering industrial

arts programs. Of the 926 teachers of industrial arts re-

sponding to Richards' survey, only 3.3 per cent of the

teachers from all types of secondary school grade combi-

nations indicated power mechanics as their teaching specialty.

This finding may be more easily understood when one realizes

that 61.9 per cent of the respondents having the bachelor's

degree indicated that they had no hours of instruction in

power mechanics in earning their degrees. Those teachers

holding master's degrees in Richards' study responded to the

same question, and 68.6 per cent had no power mechanics

preparation at the university level.1 5

Richards recommended that industrial arts programs in

Texas include more courses in the technologies of power

1 4M. Ray Karnes, John D. Rowlette, and Ralph W. WhalinAchieving Industrial Arts Objectives (Urbana, Illinois,
1965)r, p. 308.

15Richards, op. cit., pp. 74-75.
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mechanics, electricity and electronics, graphic arts, and

research and development. This would take into consider-

ation a restructuring to reflect the new technologies of

recent years. Furthermore, Richards recommended that work

is not needed only in the underdeveloped programs, but also

that the restructuring apply to traditional areas of woods,

drafting, and metals which should reflect also the new

technologies .16

In 1966, a study was conducted on a national scale

under funding by the United States Department of Health,

Education, and Welfare involving industrial arts education.

The study was conducted by Schmitt and Pelly and was

entitled, Industrial Arts Education, A Survey of Programs,

Teachers, Students, and Curriculums. All factors that

influence instructional programs such as teacher background,

student ability, and instructional content were taken into

consideration. As a result of the study, a recommendation

was made that industrial arts instructional content be

reorganized around the emerging subject areas in manu-

facturing, communications, power and transportation,

electricity-electronics, and research and development.1 7

Schmitt and Pelley implied that more instructional content

should be reflected in graphic arts, electricity-electronics,

16Ibid., pp. 74-75.

1 7 Schmitt and Pelley, p. 43, cited in Richards, p. 21.
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and power mechanics as these newer areas relate to modern

technological achievements in communication, power, and

transportation.

The need for research and development in industrial

arts education has been suggested for at least the past

decade and longer. Schmitt and Pelley concluded that the

current industrial arts curriculum does not measure up

even to the programs recommended by the profession ten to

twenty years ago.1 8

The American Council on Industrial Arts Teacher Edu-

cation1 9 made subsequent recommendations in 1960 in the

Ninth Yearbook published by the association. One of the

more applicable recommendations listed was that curriculum

patterns, trends, and organization in specific areas be

re-evaluated by research. Another need was suggested in

the area involving the close relationship of industrial

arts and vocational education which now has strong support

at the federal level.

Examination of industrial arts programs at the local

level in Denton Texas, was undertaken by Barrs20 in 1957.

In his study entitled "A Study of the Opinions of the

1 8 Ibid.

19 American Council of Industrial Arts Teacher Education,
Research in Industrial Arts Education, Ninth Yearbook, editedby Raymond Van TasselT(Bloomington, Illinois, 1960), p. 115.

2 0Barrs, op. cit., p. 45.
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Graduates of Denton Senior High School, Denton, Texas, Con-

cerning the Industrial Arts," Barrs found student attitudes

strong in certain areas. Of 154 students sampled in the

study, sixty-five indicated that auto mechanics should be

added to the high school curriculum. Auto mechanics taken

as a program is usually a vocational offering, but a general

program in power mechanics has not yet been initiated at

Denton Senior High School. The next highest choice for

added courses was for an electricity-electronics and radio

offering. These courses and areas listed were also two of

the prominent recommendations in the Richards study conducted

in 1970 which was previously mentioned.

A study conducted by Thompson2 1 in 1961 was very similar

to the study conducted by Barrs in 1957. Not only was the

study similar in nature, but it was very similar in the

findings it produced. Thompson's study entitled "A Study

of the Needs, Interest, and Aptitudes of Students Enrolled

in Industrial Arts Courses in Denton Senior High School

During the 1959-1960 School Year" indicated the following

student preferences. One hundred and seventy-five students

were surveyed and 146 responded by stating a need for auto

mechanics to be added to the school curriculum. Of the

students indicating this choice, 122 indicated they also

would take such a course if it were offered.

2 1 Thompson, p. cit., p. 25.
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In 1953, Dial conducted a study entitled "A Study of

the Qualifications and Status of 190 Industrial Arts

Teachers in the Elementary, Junior High, and Senior High

Schools of Texas." Findings from the study illustrated

that the average number of hours of instruction for teacher

preparation of the Texas industrial arts teachers was .08

hour in power mechanics, and 32.6 per cent of the 190

responding teachers in Dial's study felt inadequately pre-

pared for this area of instruction.2 2

One of the conclusions stated in the Dial study was

that many areas of industrial arts, including power mechanics,

were not well represented in the curricula of teacher-

preparatory institutions of Texas.2 3

The decade of the 1950's was somewhat of a transitional

era in regard to industrial arts, and the change from the

basic manual arts type courses prompted many innovations

at this time. This transitional development was emphasized

by William E. Warner in the new industrial arts curriculum

at Ohio State University.2 4  Warner advocated three functions

(consumption, production, and recreation); and his proposed

curriculum included content from the areas of power,

2 2Dial, op. cit., p. 45.

2 3 Ibid., p. 82.

2 4William E. Warner, New Industrial Arts Curriculum,
introduction, cited by Leslie H. Cochran, Innovative Programs
in Industrial Education (Bloomington, Illinois, 1970), p. 11.
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transportation, construction, communication, manufacturing,

and personnel work. In fact, the relevance of Warner's

statement is that many of the aforementioned areas of study

are common to other proposals for curriculum changes, but

even today they have not gained equal acceptance with

traditional programs of the industrial arts in Texas public

schools.

In regard to industrial arts, or any other discipline

included in any school curriculum, constant course revision

should be expected, and the teacher should keep up-to-date

with the evolving technology and the new instructional

materials associated with it. In the fields of industrial

arts and vocational education, skills and knowledge are of

great importance. There is a constant change in the ways

of doing things in industry. To remain current, new oper-

ations and developments have to be studied and the experi-

mentation with new tools and processes should be continued

by the teacher. Being well informed should be an equally

important objective at any level of industrial arts in-

struction.25

The central purpose, then, is to develop genuine in-

sight into the technological aspects of the culture and to

develop skill in the solution of the technical problems

involving the use of tools, materials, and processes charac-

teristic of industrial endeavor. One should know, that is,

2 5 Giachino, op. cit., p. 62.
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what tools, materials, and what processes are most repre-

sentative of the expanding economy.2 6

These thoughts have prompted many industrial arts edu-

cators to strive for new and innovative programs in the

industrial arts curriculum. One of the most prominent inno-

vative programs of this nature is the Industrial Arts Cur-

riculum Project (IACP) which developed from a concern that

industrial arts programs were too narrow in scope and did

not provide students with a satisfactory overview of tech-

nology. This concern became evident as teacher educators

and classroom teachers began to question the craft-oriented

traditional programs in woodworking, metalworking, and

drafting in the late 1950's.2 7

The development of the Industrial Arts Curriculum

Project is centered around two areas of orientation associ-

ated with the technological, industrial world. The first

phase of the program, "The World of Construction," provides

insight and study into the construction industry. The second

phase of the program, "The World of Manufacturing," is

centered around the manufacturing processes that are con-

ducted by and common to any manufacturing endeavor. Power is

2 6American Council of Industrial Arts Teacher Education,
Graduate Study in Industrial Arts, Tenth Yearbook, edited by
Ralph P. Norman and Ralph C. Bohn (Bloomington, Illinois,
1967), p. 105.

2 7 Cochran, 22. cit., p. 77.
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an integral part of the American economy and is vitally

important in either the construction industry or in the

manufacturing industry.

Another contemporary approach to developing a more

relevant curriculum for industrial arts regarding tech-

nology is the American Industry Project. This program

was initiated by William J. Micheels and other concerned

educators at Stout State University during the mid 1960's

with funding by the Ford Foundation and the United States

Office of Education. 2 8

Here again, industry was scrutinized for concepts

that could be incorporated into a new curriculum plan.

Thirteen concepts were established as relevant to this

study and transportation developed as one of these. Trans-

portation is a necessary component of industry, and trans-

portation is very dependent on power mechanics.

28Ibid., pp. 40-41.



CHAPTER III

PRESENTATION AND ANALYSIS OF DATA

In discussions with numerous industrial arts edu-

cators at various times during the past several years, it

became evident that from each came varied opinions on

industrial arts course content. This situation appeared

to be the case in relationship to not one, but to many of

the courses. Generally, a teacher will teach to the best

of his abilities, but it is logical that he will teach the

topics in which he is most competent.

For these reasons, then, a ranking of all topics im-

portant to a comprehensive power mechanics course was fore-

most in establishing a curriculum. With this task accom-

plished, a teacher of power mechanics should find teaching

more successful with the proper amount of emphasis on all

topics. The relationship of the correct amount of time to

include these topics in course content would also lend

itself to a more efficiently structured course.

This is not to say that the dictating of all phases

of instruction is necessary, but that uniformity in the

opinions of power mechanics teachers should be of value in

the field. In order to establish a ranking system for power

mechanics, a questionnaire was developed to gather from the

23
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power mechanics instructors of Texas their opinions on power

mechanics curriculum and practices in their own courses.

This questionnaire was mailed to all instructors of power

mechanics in the secondary schools of Texas. It was intended

to gather data involving a basic unit course of instruction

in power mechanics at any level in the secondary schools.

To begin this study, a composite list of all of the

industrial arts teachers in the state was obtained. This

was received from the office of the industrial arts con-

sultant for the Texas Education Agency, Austin, Texas. The

list used was the most current one and related to the Texas

academic school year of 1971-72. It included teacher name,

city, campus, and the area of industrial arts taught.

The directory, Texas Schools Having Industrial Arts

Teachers During 1971-72, indicated that there were 978

schools in Texas with industrial arts teachers. From these

978 schools, a total of forty-two listed an offering of

power mechanics representing slightly more than 4 per cent

of all industrial arts courses throughout the state.1

The questionnaire was developed and mailed to all

instructors of power mechanics who were listed in the di-

rectory by their school assignments. There were eighty

questionnaires mailed and a total of fifty were returned.

Of this number, only forty-two of the instruments were

1Texas Education Agency, Texas Schools Having In-
dustrial Arts Teachers During 1971-72, (Austin, Texas,1972).
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usable since three of the listed schools no longer offered

power mechanics, and another five questionnaires were

returned unanswered as the addressees were no longer at the

schools. The return of fifty questionnaires was 62.5 per

cent of the total mailed and was considered an adequate

return for the purpose of the study. The cities and the

number of responding teachers from each are listed in Table

II.

TABLE II

CITIES REPRESENTED BY RESPONDING TEACHERS
OF POWER MECHANICS IN TEXAS

Number Per Cent
City of Respondents of Respondents

Alvin 1 2.4
Arlington 2.4
Aus tin 3 7.1
Cleburne 1 2.4
Dallas 11 26.2
Denton 2 4.8
Dimmitt 1 2.4
Freeport 1 2.4
Fort Worth 5 11.9
Garland 2 4.8
High Island 1 2.4
Houston 2 4.8
La Marque 1 2.4
La Porte 1 2.4
Mesquite 2 2.4
New Braunfels 1 2.4
Refugio 1 2.4
Saginaw 1 2.4
San Antonio 1 2.4
Sweeny 1 2.4
Texas City 1 2.4
Van 1 2.4

Total 42 100.0
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The responding instructors of power mechanics over the

state represented twenty-two cities and towns which vary in

size from small to the largest metropolitan areas of Texas.

School size by pupil enrollment may, at times, determine

the demand for a course or lack of demand for it. This

would be the case with not only industrial arts but many

other disciplines involved in a school curriculum. Student

enrollment in the schools represented in the study is

shown in Table III.

TABLE III

SCHOOLS REPRESENTED BY SIZE BY NUMBER
OF STUDENTS ENROLLED

Number Per Cent
Student Enrollment of Respondents of Respondents

0-500 3 7.1

500-1000 4 9.5

1000-1500 10 23.8

1500-2000 12 28.6

2000 or above 13 31.0

Totals 42 100.0

It is probable that larger schools employing a greater

number of teachers and having more adequate facilities can

offer a far wider range of educational opportunities to

their students. This is exemplified by the data in Table III
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which shows that a greater number of teachers are involved

in teaching power mechanics as school size increases.

Of the schools represented, thirteen listed pupil

enrollments of 2000 or more and employed 31 per cent of the

responding teachers of power mechanics. Actually, the

number of responding teachers tended to be somewhat in

proportion to campus enrollments. The schools having en-

rollments of 1500 to 2000 students employed twelve of the

responding teachers, or 23.6 per cent of total respondents.

Another ten teachers were employed in schools having en-

rollments of 1000 to 1500 pupils and represent 23.8 per

cent of returned questionnaires. Smaller schools having

enrollments of 500 to 1000 represented 9.5 per cent of the

respondents, and those having 500 or less students represent

only 7.1 per cent of the teachers of power mechanics.

Data collected from the teachers involved in this study

may have been influenced by their years of teaching experi-

ence. With experience should come a degree of proficiency

in any profession, and a majority of the respondents in

the study had five years or more teaching experience in

power mechanics. The number of years teaching experience

in power mechanics for all participating teachers is pre-

sented in Table IV.

Teachers having five years of experience in power

mechanics numbered ten and accounted for 23.8 per cent
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the six, eight, and nine year experience categories and

combined represented 21.3 per cent of the power instructors.

Six teachers representing 14.3 per cent of the respondents

had ten years or more teaching experience in power mechanics.

Of the remaining teachers, six had one year experience

teaching power mechanics, four had two years, five had three

years, and two had four years to comprise 40.5 per cent of

the respondents.

TABLE IV

TOTAL YEARS TEACHING EXPERIENCE COMPARED
TO YEARS EXPERIENCE TEACHING

POWER MECHANICS

Total Teaching Experience Experience in Power
Per Number of Per

Number of Teachers Cent Years Teachers Cent

3 7.1 1 6 14.3
3 7.1 2 4 9.5
3 7.1 3 5 11.9
1 2.4 4 2 4.8
4 9.5 5 10 23.8
3 7.1 6 3 7.1
1 2.4 7 0 0.0
2 4.8 8 3 7.1
1 2.4 9 3 7.1

21 50.0 10 or 6 14.3
more

Total 42 100.0 42 100.0
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Table IV also presents data in regard to total number

of years teaching experience as compared to experience

teaching power mechanics. The importance of the data pre-

sented here is indicated by the fact that twenty-one of the

responding teachers have ten years or more teaching experi-

ence and represent fifty per cent of the respondents.

Eleven teachers had from five to nine years teaching experi-

ence, or 26.2 per cent of the total. The years of teaching

experience of ten of the teachers ranged from one to four

years.

The Sebastian study, referenced previously in this

study, was important in determining patterns of course

offerings significant to power mechanics instructors in

Texas. In compiling data in this study, it was noted that

six of the eight universities used in the Sebastian study

were among the fourteen universities represented by gradu-

ates in reply to this power mechanics questionnaire.

Of the respondents, North Texas State University gradu-

ates far out-numbered graduates of other institutions with

nineteen of them holding degrees earned there. This number

was 45.2 per cent of the instructors involved in the study.

East Texas State University graduates followed with six re-

spondents having degrees earned there, or 14.2 per cent of

the instructors involved in the study. Southwest Texas State

University and Prairie View A. and M. University were repre-

sented by three respondents each, or 7 per cent each. Texas
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A. and M. University, Texas Southern University, and

Southeastern Oklahoma State University were represented

by two respondents each. This information is presented

in Table V.

TABLE V

UNIVERSITIES FROM WHICH RESPONDENTS
EARNED DEGREES

Numer of Per
University Teachers Cent

East Texas State* 6 14.3
North Texas State* 19 45.2
Penn State 1 2.4
Prairie View A. and M. 3 7.1
Sam Houston State* 1 2.4
Southeastern Oklahoma 2 4.3
Southwest Texas State* 3 7.1
Tarleton State 1 2.4
Texas A. and M. 2 4.8
Texas Southern University 2 4.8
West Texas State* 1 2.4
No Response 1 2.4

Total 42 100.0

*Denotes universities involved in Sebastian study.

There was one respondent each indicating his preparation

from the following institutions: West Texas State University,

Tarleton State University, and Penn State University. Table V

illustrates the data relevant to degrees earned by responding

instructors and also that one instructor neglected to indi-

cate his university background.
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Teacher preparation in the area of power mechanics

was relatively low and was definitely related to the fact

that many of the teachers were graduated from institutions

offering little or no power mechanics instruction. Table

VI presents the number of semester hours of university

preparation of responding teachers of power mechanics.

From the total of forty-two instructors, eleven had no

formal preparation in the area of power mechanics. This

number represents 26.2 per cent of the total respondents.

TABLE VI

RESPONDING TEACHER PREPARATION IN POWER
MECHANICS AT UNIVERSITIES

Number of Per
Semester Hours of Power Teachers Cent

0 11 26.2
3 16 38.0
6 6 14.3
9 2 4.8

12 4 9.5
15 or more 3 7.1

Total 42 100.0

Sixteen, or 38 per cent of the teachers, indicated only

three semester hours of preparation in power mechanics. Six

others had received six semester hours and represent 14.3

per cent of the respondents. Only two instructors had received

nine semester hours of instruction, and four others had re-

ceived twelve semester hours of preparation. There were three
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power mechanics teachers who had received fifteen semester

hours or more of preparation, while several also indicated

various trade courses as supplemental background for their

teaching preparation. As can be seen, the number of semester

hours of preparation for most instructors is relatively low.

As the purpose of this study was centered on the second-

ary level of instruction, which encompasses grades seven

through twelve, the study was focused on the unit course.

Normally, a unit course in industrial arts is not presented

below the ninth grade level. In compiling data from the

checklist, the teaching assignment of each respondent repre-

sented some contact with grade nine students for which a

beginning course is usually designed. Various teaching

assignment combinations were encountered, and the data re-

garding these are compiled and presented in Table VII for

all of the responding teachers.

TABLE VII

GRADE LEVEL TEACHING ASSIGNMENTS FOR
RESPONDING TEACHERS IN

POWER MECHANICS

Number of Per
Grade Level Assignment Teachers Cent

Seven, eight, nine 2 4.8
Eight, nine 5 11.9
Seven, eight, nine, ten, eleven,

twelve 1 2.4
Nine 1 2.4
Nine, ten, eleven, twelve 17 40.5
Ten, eleven, twelve 16 38.0

Total 42 100.0
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The great majority of the teachers involved in the

study were assigned one of two teaching assignments. The

greatest number, seventeen teachers, were teaching with

an assignment in grades nine through twelve and comprise

40.5 per cent of the total. Sixteen, or 38 per cent of the

respondents, were assigned to grades ten through twelve.

Various other assignments were encountered with five teachers

involved with grades eight and nine. Two others were assigned

to teaching grades seven through twelve. As can be seen in

Table VII, 62 per cent of the teachers involved had contact

with ninth grade students consistently.

The term "power" or "power mechanics" has several

meanings to persons involved in teaching, but one topic is

usually considered universal to the course. This topic is

small engines and, where a power course is taught, one

usually encounters some degree of small engine instruction.

This is probably true for several reasons which any power

instructor could enumerate. First, small engines are very

plentiful and easily available to most all students at any

level. Second, small engines are used as a teaching medium

in most introductory power courses at the university level

and, third, because they are such an excellent teaching aid

on which to develop instruction on larger and more complex

engines. For these reasons it was inquired of the respondents

how often this teaching medium was used by them in conducting

their courses.
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Of those responding, thirty-four, or 81 per cent,

indicated using small engines in their instruction of power

mechanics to a major degree. Only eight, or 19 per cent,

of the responding teachers replied in the negative. Though

reasons may vary, small engine instruction does constitute

a major portion of the power mechanics curriculum at the

introductory level.

Another factor that has presented itself within the

past few years in terms of power instruction is the use of

commercial teaching systems. These are component packages

containing hardware, written material, either text or text-

keyed workbooks, and sometimes audio-visual apparatus used

for the individual instruction of basic power mechanics.

The number of instructors who use each of these commercial

systems is shown in Table VIII.

TABLE VIII

COMMERCIAL TEACHING SYSTEMS USED
BY POWER TEACHERS

Number of
Type of System Teachers Per Cent

McKnight 2 4.8Go-Power 5 11.9Megatech 2 4.8Other 1 2.4None 32 76.2

Total 42 100.0
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The number of teachers using the commercially prepared

systems represent 23.9 per cent of the respondents which is

a large portion of the instructors. This would seem par-

ticularly important as the introduction of these systems

has been in very recent years. There were ten of the forty-

two teachers using various models of these commercial

systems.

The Go-Power system held the greatest number of positions

for use with five respondents using it. Both McKnight and

the Megatech systems were being used by two respondents

each. One other system not specified by name was also in

use. It could be anticipated also that these numbers will

increase with the development of better and more varied

systems and as teachers become better acquainted with each

system.

Power is no different than any other area of instruction

when attracting instructors that either like or consider it

their teaching specialty above other areas. When responding

teachers were asked to reply to an item on the questionnaire,

twenty-two replied that they considered power mechanics to

be their specialty teaching area in industrial arts. This

is only 52.4 per cent of the instructors which should be

indicative of the ability of most industrial arts instructor

to show initiative since more than 60 per cent of all re-

sponding teachers had three or less semester hours of formal

college preparation to teach this course.
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Organization of Power Topics on
the Questionnaire

The listing of many possible topics common and necessary

to power mechanics was compiled in the study questionnaire

(Appendix A). A complete course of instruction could con-

ceivably be developed from many single topics involved in

this listing. Even with this possibility, the opinion of

each instructor was developed by responding with one of three

choices on each item. The first choice of "I am now teaching

this" was actually taken as an indication of importance to

the instructor or he would not be involving instructional

time with the item. Of course, this in no way indicates the

amount of time involved with the item which would determine

much of the emphasis placed on the item.

The second choice of responses available to instructors

was "I feel this should be taught." This response was meant

to designate that the respondent was not now teaching this

item for various reasons but that he believes it should be

included in a comprehensive power course content when time

was available.

A third and last choice available to the respondents

was "I feel this unimportant." This choice from instructors

indicated the item should be deleted from course content, as

it was not worthy of an amount of time in class instruction

for various reasons.
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Items in the questionnaire were grouped together by

close association and submitted to instructors of power

mechanics in Texas schools. As previously mentioned, 80.9

per cent of the instructors were using small engine in-

struction which should indicate the teaching of fundamentals

of internal combustion engines in course content. This was

considered important even with new developments in the

field of power as most authorities believe the internal

combustion engine will be very important for many years to

come. Responding instructors' attitudes involving basic

theory of operation of internal combustion engines in power

production are displayed in Table IX.

Principles of Operation of Internal
Combustion Engines

The data gathered from the response of instructors in

regard to the four items relating to internal combustion

engines indicated that all should be included in a power

course. There were 97.6 per cent of the instructors teaching

stroke principles with only 2.4 per cent deviating and indi-

cating that it should be taught. There were 90.5 per cent

of the teachers now teaching types and construction of

engines while another 9.5 per cent indicated that it should

be taught. Those responding to teaching engine components

and their functions were also 90.5 per cent, and 7.1 per cent

indicated that it should be included in course content. The
item of engine measurement and power production received the
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TABLE IX

IMPORTANCE PLACED UPON PRINCIPLES OF
OPERATION OF INTERNAL COMBUSTION

ENGINES BY RESPONDENTS

Items

Stroke principles

Types and con-
struction of engines

Engine components
and their functions

Engine measurement
and power production
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unimportant designation.
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Engine Component Systems

The next listing to which power instructors were asked

to reply was that of individual engine systems and the sub-

categories involved in each of these systems. When so great

a percentage of power instructors use small engines as a

teaching medium, the logical approach would seem to be that

of a systems analysis which was conducted by response as

was the previous category of principles of operation of

internal combustion engines.

In developing this portion of the questionnaire, the

fuel system was considered first. Along with the fuel

system was included other factors that either compose or

are necessary in the functioning of engine fuel consumption.

These components of the fuel system were broken into four

different categories including carburetion fundamentals,

types of carburetors, other fuel system components, and

fuels and refining processes. Teacher response to these

items is displayed in Table X.

In analyzing the data from responses of instructors

in regard to the systems of the engine, it was found that

a majority of the instructors were either teaching each of

the items or believed that each should be taught.

All but one of the respondents indicated they were

teaching carburetor fundamentals for a total of 97.6 per

cent. The other respondents, representing 2.4 per cent,
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TABLE X

IMPORTANCE PLACED UPON PRINCIPLES OF
FUEL SYSTEMS AND COMPONENTS

BY RESPONDENTS

Responses

Topics

r
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Carburetion
fundamentals 41 97.6 1 2.4 0 0.0 0 .0

Types of
carburetors 35 83.3 5 11.9 2 4.8 0 .0

Other fuel system
components 30 71.4 9 21.4 2 4.8 1 2.4

Engine fuels and
refining processes 18 42.9 18 42.9 4 9.5 2 4.8

indicated that carburetion fundamentals should be taught.

Teachers who indicated that they gave instruction in the

types of carburetors were less than those who taught carbu-

retion principles, 83.3 per cent of the total respondents.

Other responses to the item were 11.9 per cent who believed

carburetor types should be taught, and 4.8 per cent of the

teachers indicated this item unimportant.
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Other fuel system components were being taught by 71.4

per cent of responding teachers, and another 21.4 per cent

indicated that it should be taught. Only 4.8 per cent

believed this item to be unimportant in their teaching.

The item which received the least participation in fuel

system items was that of fuels and refining processes with

only 42.9 per cent teaching the item, but the same per-

centage of the respondents believed that it should be in-

cluded. The 9.5 per cent of responding teachers indicating

this as an unimportant item was also the highest percentage

indicating this response in the engine systems part of the

questionnaire.

Engine electrical systems were listed with only two

headings with those being magneto ignition and battery ig-

nition. The different methods of providing efficient

cooling for the engine were provided in the cooling systems

of both air-cooled and liquid-cooled types in the question-

naire. Engine lubrication was also a portion of the engine

systems approach for breaking down the content of internal

combustion instructional content. This system along with

the aforementioned information is developed in Table XI.

The magneto electrical system was being taught by

97.6 per cent of the responding teachers. This left 2.4

per cent indicating that it should be taught and none

indicating it to be unimportant.
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TABLE XI

IMPORTANCE PLACED UPON ENGINE IGNITION AND
OTHER COMPONENT SYSTEMS BY RESPONDENTS

Topics

Magneto electrical
systems

Battery electrical
systems

Air cooling systems

Liquid cooling
systems

Lubrication systems
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The battery electrical systems had a slightly lower
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Liquid-cooled engine cooling systems were significantly

lower in teacher response with 73.8 per cent teaching the

item,while another 23.8 per cent believed that it should be

included and taught.

The engine lubrication system was being taught by 85.7

per cent of responding instructors and 11.9 per cent indi-

cated that it should be taught. No instructors indicated

this as an unimportant topic for systems instruction.

General Engine Theory and
Operating Procedures

Immediately following the section of the questionnaire

devoted to internal combustion engine systems was a short

general topic section. This general section of the question-

naire contained several topics which included power trans-

mission involving pulleys, gears, and clutches. Also included

was the general service and operation of engines and another

topic dealing with troubleshooting and maintenance of the

engine. Diesel engine principles were included in only one

possible topic as the opportunity to relate to diesel engines

is usually only in theory with little or no hardware available

for class demonstrations or participation. Each instructor's

response to these topics is displayed in Table XII.

Examination of the data in response to the item of

power transmission involving pulleys, gears, and clutches

revealed that only 47.6 per cent of the instructors were

including this in their class instructional content. The
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TABLE XII

IMPORTANCE PLACED UPON GENERAL ENGINE THEORY
AND OPERATING PROCEDURES BY RESPONDENTS

Responses

Topics
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Power transmission
(pulleys, gears,
clutches) 20 47.6 20 47.6 2 4.8 0 .0

General service and
operation of engines 36 85.7 5 11.9 0 .0 1 2.4

Troubleshooting and
maintenance of engines 38 90.5 3 7.1 1 2.4 0 .0

Diesel engine
principles 20 47.6 16 38.0 5 11.9 1 2.4

same number, 47.6 per cent, also believed that it should be

included in a course, and another 4.8 per cent indicated it

to be unimportant.

General service and operation of engines was represented

as being taught by 85.7 per cent of responding power mechanics

instructors. Another 11.9 per cent indicated that it should

be included in the course.
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The item that was being used by the greatest number of

instructors, 90.5 per cent, in this section of the question-

naire was troubleshooting and maintenance. Seven and one-

tenth per cent indicated that it should be included in

course content while only 2.4 per cent checked an unimportant

response.

Responses indicated that 47.6 per cent of the instructors

were teaching diesel engine principles while another 38 per

cent believed it should be taught as a portion of the cur-

riculum. There was also a relatively large number, five or

11.9 per cent, indicating this to be an unimportant topic

to their course.

Engine Repair Procedures
and Operations

Engine repair procedures and operations comprise the

next section of the questionnaire for power mechanics

curriculum. There were ten different items relating to

engine repair operations covered in this section which

could be considered common in the repair of almost any

internal combustion engine.

These topics were cylinder honing and piston ring

replacement. Cylinder resizing was also included which

could be accomplished by honing or by other methods.

Valve service was represented by topics of valve grinding,

valve seat cutting, and valve lapping. Bearing replacement
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was another repair operation included, and system repairs

such as carburetors and ignition tune-up were represented.

Engine performance by dynamometer, or other forms of

test instrument measurement, is very common even in small

engine repair now, and was considered of importance to

also be included in the repair section. There are numerous

other repairs that can be performed on engines, both large

and small. These operations were considered very basic

and necessary to be responded to by power instructors and

are represented in Table XIII.

Power mechanics instructors responding to the repair

procedures section of the questionnaire were teaching a

majority of the repair procedures listed. There were 71.4

per cent of the instructors teaching cylinder honing oper-

ations and another 19 per cent indicating that it should

be included. Only 2.4 per cent believed this operation

unimportant, and 7.1 per cent failed to respond to this

particular item.

The item of cylinder resizing was being taught by

only 40.5 per cent of the respondents, and another 47.6

per cent of the instructors indicated that it should be

included in course content. This could be explained by

the necessity of possessing equipment more specialized and

expensive than most school laboratories have available.

Furthermore, 11.9 per cent of the instructors indicated

this to be an unimportant item.



47

TABLE XIII

IMPORTANCE PLACED UPON ENGINE REPAIR
PROCEDURES AND OPERATIONS

BY INSTRUCTORS

Topics

Cylinder honing

Cylinder resizing

Piston ring
replacement

Valve grinding

Valve seat grinding

Valve lapping

Bearing replacement

Carburetor repair

Ignition tune-up

Engine performance
by dynamometer or
other instrument
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Piston ring replacement was being taught by 92.9 per

cent of respondents,and 2.4 per cent indicated that it

should be taught. Another 4.8 per cent of the instructors

believed this operation to be unimportant.

Valve grinding was being taught by 88.1 per cent of

the responding instructors, and 9.5 per cent indicated that

it should be taught. Two and four-tenths per cent of all

responding instructors indicated this as unimportant in

the power curriculum. Valve seat cutting was being taught

by approximately the same number with 85.7 per cent partici-

pation and 11.9 per cent indicating that it should be in-

cluded. Here again, only 2.4 per cent of the instructors

believed this unimportant. Valve lapping was being taught

by 92.9 per cent of the instructors, and another 2.4 per cent

indicated that it should be included. Two instructors,

representing 4.8 per cent of the respondents, believed this

to be an unimportant item in the curriculum.

Seventy-six and two-tenths per cent of the responding

instructors were presently teaching bearing replacement, and

16.7 per cent indicated that it should be taught in the

repair procedures. The unimportance of this item was indi-

cated by 7.1 per cent of the instructors.

Carburetion repair instruction was being conducted by

85.7 per cent of the instructors, and 11.9 per cent indi-

cated their belief that the curriculum should include it.

These two responses represent 97.6 per cent of the instructors
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and leave remaining a very small portion representing un-

important indications on the item.

Ninety-five and two-tenths per cent of power mechanics

instructors were teaching ignition tune-up, and another 2.4

per cent believed that it should be included in the in-

structional content of their course. The great majority

of favorable responses on this topic probably represent

the maintenance approach for any consumer, whether he be

mechanically inclined or just training to care for minor

repair of needed machines. This trend is very prevalent

and deemed an integral part of the curricula of most

current industrial arts courses.

The instructors including instruction on the dynometer

and other test instruments numbered only 26.2 per cent.

The availability of equipment could conceivably have been

an influencing factor on this topic as 59.5 per cent of

the instructors indicated this item should be a part of

the power mechanics course. There were 9.5 per cent of

respondents indicating this as unimportant and another

4.8 per cent that failed to respond to the item.

A great deal of time in any power mechanics course

would be devoted to the internal combustion engine as has

been covered in the previous sections of the questionnaire.

This would hold true as a vast majority of the power

created in the world is from an internal combustion engine

of one type or another; but, even with this, the importance
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of other types of power sources and the historical develop-

ment of these were also rated as very important.

Natural and Reactionary Power Sources

Another section was incorporated into the questionnaire

to acquire the opinions and practices of instructors in re-

lation to various old and new variations of power-creating

devices that could comprise a portion of the curriculum in

power mechanics. Actually, these types of devices could be

divided into two categories with one including certain types

of combustion characteristics. The other could include

devices more mechanical in nature but not necessarily in-

volving a form of combusion.

The first section involving early developments and

combustion variations of power included the topics of

natural power sources such as water, wind, and the simple

machines which man has relied upon for centuries past. The

steam engine as an example of the external combustion type

device was included as well as steam turbines and steam

generators. The atomic age has dictated that atomic power

sources in the form of reactors and other developments be

included in the questionnaire.

Gas turbines and all types of airstream reaction engines

including the turbojet, pulsejet, and ramjet must not be

excluded as they are very important to the world today as is
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the rocket engine that has powered man to the moon in recent

years. Those, and possibly many more topics, could be in-

cluded in a power mechanics curriculum, but instructors were

asked to respond only to those which are displayed in Table

XIV.

The natural power item was being taught by 47.6 per

cent of respondents, and another 38 per cent indicated that

it should be included. Another 9.5 per cent believed this

to be an unimportant item for a curriculum. Steam engines

as external combustion examples were being taught by 38 per

cent of the instructors, and 33.3 per cent indicated that

it should also be included,while 26.2 per cent checked un-

important on the item.

Steam turbines were being taught by 35.7 per cent of

the responding instructors, while another 38 per cent indi-

cated that this should be included in a power course.

Another 21.4 per cent responded as unimportant, and 4.8 per

cent failed to respond to the item.

Instructors teaching steam generators accounted for

only 28.6 per cent of the instructors, but 45.2 per cent

recommended including this as a portion of a power mechanics

course. Here, again, 21.4 per cent indicated this as un-

important, and 4.8 per cent failed to respond.

Atomic power was taught by only 23.8 per cent of the

respondents, but this low number was offset by another 52.4

per cent who indicated that it should be included in a
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TABLE XIV

IMPORTANCE PLACED UPON NATURAL AND REACTIONARY
POWER SOURCES BY RESPONDENTS

Topics

Natural power (water,
wind, simple machines)

Steam engines (ex-
ternal combustion)

Steam turbines,

Steam generators

Atomic power
(reactors)

Gas turbines

Airstream reaction
engines (turbojet,
pulsejet, ramjet)

Rocket engines
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curriculum. As important as atomic power is in today's

world, 16.7 per cent of responding instructors marked it

as being unimportant in the teaching of power mechanics.

As is evident in Table XIV, the majority of the

respondents feel that natural power and reactionary power

sources are not important items in a power mechanics cur-

riculum at the present time. The unimportance is indi-

cated by the number of responses in both the "I feel this

unimportant" and "no response" columns in Table XIV. It

might be safe to speculate, in light of the 1974 power

mechanics textbook adoption, that there might be an interest

developed in these alternative power sources as items of

importance in a power mechanics curriculum.

The topic of gas turbines was being taught by a low

percentage of the instructors also, but the inclination to

include it was high at 52.4 per cent. Seven and one-tenth

per cent marked it as unimportant, and 4.8 per cent failed

to respond to the item.

Airstream reaction engines were taught by 31.0 per

cent of the power mechanics instructors, and another 40.5

per cent wanted it included in a comprehensive course.

Again, the world depends more on this type power for air

transportation than any other means, but 11.9 per cent of

the teachers believed this to be unimportant in the study

of power mechanics. Another 16.7 per cent failed to re-

spond. The rocket engine gained approximately the same
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acceptance with only 38 per cent teaching it and another

38 per cent wanting it included in courses. Even with

man's travel to the moon by rocket power in recent years,

19 per cent of the respondents indicated that they believed

this to be unimportant to the study of power mechanics; and

another 4.8 per cent did not respond to the topic.

Other Topics Prominent in
the Study of Power

The last section of the questionnaire directed to power

instructors involved several topics very common to power

mechanics and several necessary to almost any laboratory

course. These are definitely power producers but are very

often overlooked in terms of more dominant types of power

production. Several of these topics dealing with a form of

power include such areas as hydraulics, penumatics, and the

newer area of fluidics. Electrical power sources have been

very important in the past and will certainly be important

for many years to come in the study of power mechanics.

The new developments in power are emerging in several

areas, and an item including the rotary engine and various

other developments was included in this section. As pol-

lution is of interest and importance in the world today, it

was also an item in the questionnaire. Other items common

to many laboratory courses were included with headings of

tools, safety, and career information relative to the subject

of power mechanics. Responding teachers' indications relating
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to these items are compiled in Table XV. Generally, the

items listed in this table were being taught by many of

the power instructors, or they indicated that they would

include them if possible.

Hydraulics as a method of power production was being

taught by 45.2 per cent of responding instructors of power

mechanics; and a greater number, 47.6 per cent, indicated

that it should be taught. Only 7.1 per cent indicated this

an unimportant item in power mechanics. Pneumatics was

being taught by a lower percentage of instructors at 21.4

per cent, but there was a 59.5 per cent response in favor

of including it in the curriculum. There were 11.9 per

cent indicating it to be unimportant to them as a topic

of power and 7.1 per cent not responding.

Fluidics, being relatively new in development, was

represented by only 16.7 per cent of the instructors as

being included in their courses. Another 57.1 per cent

indicated interest in its being included in the course,

and 19 per cent thought it unimportant.

Seventeen teachers, or 40.5 per cent of the respondents,

were teaching electrical power sources, and another 45.2

per cent indicated that it should be included and taught.

Only 4.8 per cent believed this to be unimportant, but 9.5

per cent did not respond to the topic for some reason.

Tools, by nature, would seem to be necessary to each

particular course. This proved to be true of the respondents,
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TABLE XV

RESPONDENTS' EVALUATION OF OTHER TOPICS
PROMINENT IN THE STUDY OF

POWER MECHANICS

Topics

Hydraulics 19

Pneumatics 9

Fluidics 7

Electrical power
sources 17,

Tools 40

Safety 40

Career information 33

Rotary engine and
other new developments 23

Pollution control
devices 24
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as 95.2 per cent were teaching tools, and 2.4 per cent indi-

cated that it should be an included topic. There were

another 2.4 per cent checking this as an unimportant item.

Safety is deemed very necessary by a majority of all shop

and laboratory instructors and was so indicated by 95.2 per

cent of those teaching it. Instructors indicating this

should be included in instructional content numbered 2.4

per cent as did 2.4 per cent checking it to be unimportant.

Career information was being offered by 78.6 per cent

of the respondents, and 14.3 per cent believed it should be

included. Another 4.8 per cent indicated this to be un-

important, and 2.4 per cent did not respond.

The item of the rotary engine and other new developments

in power mechanics were represented by 54.8 per cent of

instructors as being taught, and another 35.7 per cent indi-

cated that it should be included. There was a 4.8 per cent

response to this as being unimportant and another 4.8 per

cent who did not respond to the item. Pollution control

was being taught by 57.1 per cent of responding instructors

of power mechanics. Thirty-eight per cent believed it

should be included in a power mechanics curriculum.

The last item available for response from power mechanics

instructors involved a request for any suggested areas that

were omitted from the questionnaire which they believed should
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be included. Several items were listed in regard to this

request, and several areas of power mechanics were included.

How to read and use repair manuals, the use of precision

instruments, and the use of test equipment were included.

The history and future of various devices important to

power mechanics were also a listing.

There were also several topics relating to automotive

study listed as possible items by instructors. These in-

volved auto suspension, wheels and tires, brakes, accessories,

paint and body, automotive electrical, and large engine over-

haul. The area of welding was also a suggested topic for

possible inclusion in a power mechanics curriculum.

Proposed Content for Power Mechanics

As the purpose of this study was to gather information

in relationship to what industrial arts power mechanics

instructors were teaching in their courses and to what topics

should also be included, the following course outline was

constructed. This outline was compiled by using responses

from the questionnaires completed by power mechanics in-

structors and combining the frequency of response of the

first two possibilities on the questionnaire. These two

responses were "I am now teaching this" or "I feel this

should be taught."

All items in the first two listings combined which

received 50 per cent or more response from the power
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mechanics instructors were included as a topic in the

proposed power mechanics course outline.

Proposed Course Outline For
Power Mechanics I

I. Principles of Operation of Internal Combustion Engines

A. Stroke principles
B. Types and construction of engines
C. Engine components and their functions
D. Engine measurement and power production

II. Engine Component Systems

A. Carburetion fundamentals
B. Types of carburetors
C. Other fuel system components
D. Engine fuels and refining processes
E. Magneto electrical systems
F. Battery electrical systems
G. Air cooling systems
H. Liquid cooling systems
I. Lubrication systems

III. General Engine Theory and Operating Procedures

A. Power transmission
B. General service and operation of engines
C. Troubleshooting and maintenance of engines
D. Diesel engine principles

IV. Engine Repair Procedures and Operations

A. Cylinder honing
B. Cylinder resizing
C. Piston ring replacement
D. Valve grinding
E. Valve seat grinding
F. Valve lapping
G. Bearing replacement
H. Carburetor repair
I. Ignition tune-up
J. Engine performance checking with instruments

V. Natural and Reactionary Power Sources

A. Natural power
B. Steam engines
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C. Steam turbines
D. Steam generators
E. Atomic power
F. Gas turbines
G. Airstream reaction engines
H. Rocket engines

VI. Other Topics Prominent in the Study of Power Mechanics

A. Hydraulics
B. Pneumatics
C. Fluidics
D. Electrical power sources
E. Tools
F. Safety
G. Career information
H. Rotary engines and other new developments
I. Pollution control devices



CHAPTER IV

SUMMARY, FINDINGS, AND RECOMMENDATIONS

Summary

This study was conducted to determine course content

currently being used by power mechanics instructors in the

public secondary schools of Texas. It was not only meant

to ascertain what was being taught, but to determine the

attitudes of these instructors in regard to topics that

should be incorporated into the curriculum to produce a

current comprehensive list of topics that could be used

to develop a modern power mechanics curriculum.

There were eighty teachers of power mechanics surveyed

throughout the state to gain this information. All these

teachers were listed in the most current directory of in-

dustrial arts personnel published by the Texas Education

Agency in Austin, Texas. The teachers involved were en-

gaged in teaching areas of power mechanics in the secondary

schools of Texas but by no means reflect all the courses

offered on the subject topic, as general shop courses include

many endeavors in this area.

A questionnaire was constructed and used to collect

data in regard to power mechanics from the eighty power

mechanics instructors.. The questionnaires were directed

61
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to each instructor at the school of his employment in either

a junior, senior, or junior-senior high school during the

spring semester of the 1973-74 school year. The question-

naires sent to these instructors were designed to gather data

in regard to each instructor's professional preparation,

teaching background, his most adequate area of proficiency

in industrial arts, campus enrollment, student grade levels

of teaching assignment, curriculum content, and suggested

curriculum items not included in the questionnaire. Sixty-

two per cent of all questionnaires mailed were returned, and

52 per cent were deemed valid and adequate in number to

conduct the study.

Findings

The major findings of this study were as follows:

1. There were only eighty teachers of industrial arts

throughout the state specifically designated as power

mechanics instructors.

2. The forty-two valid responses to this study repre-

sented only twenty-two cities throughout Texas with Dallas

representing eleven, or 26.2 per cent of these.

3. A majority of responding instructors of power

mechanics were employed in schools having student enroll-

ment in excess of 1500 students.

4. Fifty per cent of the participating industrial

arts teachers had ten or more years teaching experience,
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and slightly over 14 per cent had ten or more years experi-

ence teaching power mechanics.

5. All teachers involved in the study had some daily

teaching contact with grade nine students in their teaching

assignments.

6. Ten universities were represented by respondents'

professional preparation in the study with North Texas State

University represented by nineteen of the forty-two re-

spondents and East Texas State represented by another six

teachers. The two combined account for 59.5 per cent of the

responding teachers.

7. The areas of industrial arts including woods,

drafting, and metals are predominant in relation to the area

of power mechanics in Texas public secondary schools.

8. Only 52 per cent of surveyed industrial arts

teachers now teaching power mechanics believed it to be

their specialty area of teaching in industrial arts.

9. There were more than 26 per cent of the teachers

of power mechanics who had no preparation for teaching

power mechanics and another 38 per cent with only three

semester hours of preparation.

10. Several of the teacher training institutions re-

searched in the state offer few, if any, semester hours of

power mechanics preparation for prospective industrial arts

teachers.
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11. Eighty per cent of the respondents used small

engines to a major extent in teaching power mechanics.

12. Nearly 24 per cent of the power mechanics in-

structors were using some form of commercially prepared

teaching system to teach power mechanics.

13. Principles of operation of the internal combustion

engine topics were being taught by no less than 57.1 per

cent of the power mechanics instructors and as high as 97.6

per cent.

14. Principles of fuel systems and components items

were being taught by at least 42.9 per cent of power mechanics

instructors and as high as 97.6 per cent.

15. Other engine systems including ignition, cooling,

and lubrication items were being taught by no less than

73.8 per cent of power instructors and as high as 97.6 per

cent.

16. General engine theory and operating principles

items were being included by 47.6 to 90.5 per cent of power

mechanics teachers.

17. Industrial arts power mechanics instructors were

teaching engine repair procedures and operations topics

by 40.5 to 95.2 per cent.

18. Natural and reactionary power sources items were

being taught by 23.8 per cent of power mechanics instructors

and as high as 47.6 per cent.
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19. Other topics prominent to power mechanics including

hydraulics, penumatics, tools, safety, and others were taught

by at least 21.4 per cent of the power mechanics instructors

and reached 95.2 per cent as a high.

Recommendations

The results of this study indicate certain needs in

the area of power mechanics throughout the state of Texas.

These needs are present in many factors involved with this

area of the industrial arts curriculum. The following

recommendations are made on the basis of data obtained from

the industrial arts teachers regarding both practice and

proposed changes that should be made.

1. The teacher training institutions of the state

should adopt a policy of supplementing their current

curricula to definitely include power mechanics or to

increase offerings to better reflect the many emerging

areas of power.

2. There should be a minimum number of semester hours

of teacher preparation required of students and equal with

other traditional areas of industrial arts for teacher

certification.

3. Information and assistance should be available to

any secondary school in regard to an addition of power

mechanics to their present or new curriculum.
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4. To better reflect new developments in power tech-

nology, an evaluation of newly developed commercial teaching

systems should be conducted to facilitate additions to many

curricula.

5. New courses should be developed to offer many

specialized areas of power technology after a student has

been exposed to a comprehensive basic course in power.

6. All items included in the text of this study in

Tables IX through XV should comprise a comprehensive course

outline for direction of any basic power technology course

at the secondary level in Texas public schools.

7. A study should be conducted to determine the

acceptability of available texts for teaching such a power

technology course.
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818 Crescent
Denton, Texas 76201

Dear Colleague:

I am currently conducting a study to accumulate infor-
mation concerning power mechanics curriculum content in Texas
secondary schools. This study is designed to accumulate from
the power instructors in these schools a workable, modern
curriculum content for the first year unit course in power.
This is felt to be of major importance because of the vast
influence of power on the American technological culture and
also because of the sparce offerings of power as compared to
the offerings of numerous other traditional programs in
industrial arts.

The remainder of the study depends upon information that
can be provided by you professional teachers who are currently
involved in public secondary education. Therefore, will you
please complete and return the enclosed information form in
the self-addressed stamped envelop while it is at hand and has
your attention? The information form has been designed to
consume as little of your time as possible, yet provide
information pertinent to the study.

Your cooperation is appreciated and all information sup-
plied by you will be strictly confidential and used for
statistical puroses only. There is a check space provided
on the questionnaire for indicating if you desire the results
of the study to be sent to you.

Approved by: Sincerely yours,

Dr. R. W. Thornton James D. White
Assistant Professor Power Instructor
Department of Industrial Arts Denton, Texas
North Texas State University
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Information Form Concerning
POWER TECHNOLOGY CURRICULUM

Please respond to the following questions in the requested
manner. Your cooperation is appreciated and all information will
be confidential and used for statistical reasons only.

Name

0 t'i,

. Approximate school enrollment

Grade or grades you now teach

Number of years teaching experience

Number of years you have taught power courses

Is Power the area of industrial arts you consider your teach-
ing specialty?

Yes ( )
No(

From what university was your degree earned?

Is your degree in the area of industrial arts?

Yes
No ( )

How many semester hours instruction are included in your degree
(or degrees) program in the area of power?

To indicate to sorn degree how you teach power or how you
believe it should be taught, please check the appropriate
response below.

Does small engine instruction constitute a major portion ofyour coursec content?

Yes (
No ( )

v a
School ciy
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Do you use a commercial teaching system of the types listed?
If your response is yes, please check or list the system you
use.

Yes )
No( )

Ken Cook System ( )

egatech System ( )

Go power System ( )

McKnight Power Experimenter ( )

Other(Specify)

Listed below are numerous topics dealing with power.
Please indicate your use of or feelings on each topic by
checking the appropriate response,

feel this unimportant.

feel this should be taught,

I am now teaching this.

J.NTER_(A _CO .TI O'.NG S

Principles of operation (stroke principles)

Types and, construction of engines.

Engine components and their functions,

Engine measurement and power production.

Engine fuel systems

A. Carburetion fundamentals,

B. Types of carburetors,

C. Other fuel system components,

D. engine fuels and refining processes.

I
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j eu & td be J iaght,

L5lurow t~aGhin~ this.
Engine electrical systems

A. Magneto systems.

B. Battery systems.

Engine cooling systems

A. Air cooled

B. Liquid cooled,

Engine lubrication systems

Power transmission(pullhysgearsand clutches.)

General service and operation of engines.

Trouble shooting and maintenance of engines,

Diesel engine principles,

Repair procedures and operations,

A. Cylinder honing.

B. Cylinder resizing,

C. Piston ring replacement.

D. Valve grinding.

E. Valve seat grinding,

F, Valve lapping,

G. Bearing replacement,

H. Carburetor repair,

I. Ignition tune-up.

Engine performance by dynamometer or other instrument.

Lmam ,now teaching ,,this~a
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L c.. thiJsuniptran

.I Ie tlss hould e__ta *ht__

am now teaching this.

Other power topics

Natural poer(simple machines,water wind),

Steam engines( external combustion).
mape

Steam turbines

Steam generators.

Atomic power(reactors).

Gas turbines,

Airstream reaction engines(turbojet pulsejetramjet)

Rocket engines.

Hydraulics.

Pneumatics.

Fluidics,

Electrical power sources.

Tools.

Safety.

Career information.

Rotary engines and other new developments,

Pollution control devices,

List in the space below any topic not listed in the ones
mentioned that you feel important and that should be included
in a comprehensive power course,

Please check the appropriate response if you wish a copy
of the results of this study upon completion* Your help is
greatly appreciated and I thank you.

Yes ( ) No. ( )
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