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The writer Is presently engaged as instructor of auto me- 
chanics at Fresno State College (California). The chief function 
of the college is teacher education. The Industrial Arts De- 
partment has very receLtly expanded its facilities to the point 
of granting the special secondary teaching credential. 

This study was undertaken in an effort to gather data per- 
taming to the nature of auto mechanics instruction, and the 
existing facilities for such Instruction in the high schools 
served by the college. The second objective was to define a 
transportation unit, in terms of its nature and content, and its 
relationship to auto mechanics courses. The ultimate aim was 
to evaluate and improve the existing auto mechanics courses at 
Fresno State College In order to better prepare teachers for 
high school positions. 

Copies of a questionnaire were mailed to all high schools 
In the service area of the college. Results of the survey and 
current literature, including the writings of leaders in the 
field of industrial arts, furnish the basis for the findings of 
this study. 

The conclusions formed are listed as follows: 

1. The automobile, a study of its mechanical principles 
and Its repair and maintenance should form the core 
and principal activity of the transportation unit. 
Integrated to this core should be the study of other 
transportation machines, the laws of science, social 
problems created by the automobile, etc. 

2. The function of "Transportation" in the senior high 
school should be both exploratory and vocational; the 
program should be organized with sufficient flexibility 
to provide for specialization at whatever time and to 
whatever degree best serves the individual student's 
needs. 

. The study of transportation should follow the pattern 
of other industrial arts areas through the grades; it 
should be broad and general as It begins In the lower 



elementary grades, assumes its true identity at the 
junior high school level, and possibly reaches a 
moderately high degree of specialization near the 
end of the senior high school period. 

4. The transportation laboratory, on the senior high 
school level, should be so equipped as to provide for 
exploration of he nature of the automobile, its parts, 
and their function, as well as to explore the charac- 
teristics of vocational work in the several specialized 
fields which make up the automotive repair and main- 
tenance industry. The completely equipped "unit shop" 
is best adapted to this purpose. 

5. The industrial arts teacher who has chosen a special 
field should become proficient in that field and main- 
tain such proficiency. 

6. Conclusions formed b' consideration of the facts re- 
vealed by the study from the standpoint of the concepts 
developed. 

7. Teacher education institutions should provide technical 
information and training in skills in all branches of 
automotive work for those of their students who expect 
to specialize in this field of teaching. 

8. Consideration of some organizational problems connnon to 
the auto mechanics laboratory. 
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A TRANSPORTATION UNIT AS A MEDITThI 

OF INSTRUCTION FOR DTDUSTRIAL ARTS 

CHAPTER I 

IITRODUCTI ON 

The value of automotive mechanics as a medium of 

public school instruction is strongly indicated by its 

surprising growth as a course offering in the secondary 

schools of California. Throughout the state, auto me- 

chanics course offerings appear in many of the small 

rural high schools as well as in the larger city school 

systems. Examination of the course offerings of the 

several California high schools indicates that while auto 

mechanics is offered in a few schools on a vocational 

trade-training basis, the great majority of the courses 

appear to be of the industrial arts type. Table I 

further shows the proportion of secondary schools which 

offer auto mechanics unit shop courses as compared with 

the offerings of other industrial arts shop subjects. It 

should be noted in this connection that, while sorne of 

the smaller schools do not maintain unit shop courses in 

auto mechanics, it is common to find such instruction 

contained In other courses which they do offer, such as 

general shop or farm mechanics. 



At tue outset of the study, it is noted that there 

is in existence a marked difference of opinion regarding 

the function of auto mechanics in the industrial arts 

program. On one hand, there are those who believe that 

auto mechanics as such beloncs not in the industrial arts 

IDut the vocational field, if it conceivably does have a 

place in the high school curriculum. The second school 

of thought contends that the automobile should be studied 

as one phase oT an integrated transportation unit, limit- 

Ing the shop activities largely to maintenance and emer- 

gency repair. The opposite of this position is where 

the whole of the program consists of automobile repair- 

ing. To make such a proram coimT1ensurate ;ith the objec- 

tives of 1rdustrïal arts, varying amounts of "related 

information" are inserted at convenient intervals. 

Of the 422 hi schools of California, siuificantly 

only one lists a course entitled Tracsportation. In ad- 

dition, in a number of the schools offering auto mechanics 

on both the industrial arts an vocational tr8de-trainIng 

bases, such courses are conducted in the same laboratory 

and under the direction of the same vocationally trained 

instructor. With a state program so closely geared to 

Instruction In "the begthnings of a trade", both from the 

standpoint of laboratory equipment and instructIonal 

staff, it would seem little less than folly to expect any 
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immediate change-over to the integrated type of trans- 

portation program. 

Statement of Problems arid Purpose of the Study 

The problems of this study resolve themselves into 

two general categories: 

1. How is automotive mechanics instruction presented 

in the senior high schools of a selected area of 

California? This question is basic to the re- 

mainder of the study. Its answer could not be 

absolute, hut rather should show a comprehen- 

sive picture of the circumstances of auto me- 

chanics instruction as it exists in this region. 

2. Is the subject of auto mechanics utilized to 

Its best advar:tage as a medium of instruction in 

industrial arts? It is not the purpose of the 

study to present a complete disputation of the 

Issues pertaining to the integrated program in 

industrial arts, but to analyze the published 

opinions of the leaders in the field in ari at- 

tempt to find methods of modifying existing 

automotive instruction to better fit the needs 

of the high school students. 

The ultimate purpose of the study is to set up atan- 

dards for evaluation and bases for improving the 
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transportation phase of the present industrial arts 

teacher education program at Fresno State College. The 

new teachers sent into service in the automotive field 

should be progressive and forward-looking, adequately 

educated to the conditions which they will meet. 

The secondary purpose of the study is to formulate 

a sunmiary report of significant findings which might be 

helpful to school administrators and shop teachers in 

effecting improvements in existing courses or building 

new courses where none now exist. 

Procedure 

For the past two years, the writer has been engaged 

in teaching college classes in automotive mechanics and 

transportation. The main function of such instruction 

was centered around the preparation of industrial arts 

teachers who were normally expected to fill teaching 

positions in the area surrounding the college. Since 

both the instructor and the automotive mechanics phase of 

the program were new to the college, some weaknesses 

characteristic of a new endeavor were obvious. Besides 

lacking experience in teacher education, the instructor 

was not specifically aware of the nature of the teaching 

conditions which the beginning auto mechanics teacher 

would be likely to meet. The question of whether to make 
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the course comprehensive enough to cover many phases of' 

transportation or narrow .nd intensive was dil'ficult to 

decide. While it was felt that teacher education insti- 

tutions have a responsibility of leadership in the trend 

of public education, obviously, it would be unwise to 

place in the profession teachers with less skills and 

techniques than those required by the school administra- 

tors. Out of this need for enlicitenment rrew the be- 

ginning of the present study. 

The procedure used in the pursuit of this study con- 

sisted of the following steps: (1) high school visita- 

tions, (2) college visitations, (3) discussions with edu- 

cators, (4) analysis of high. school curriculum guides, 

(5) preparing and handling questionnaire, (6) analysIs of 

results obtained by questionnaire, (7) analysis of 

literature, (8) drawing conclusions from data collected, 

and (9) formulating recommendations for the use of the re- 

sults. 

The first four steps listed above were followed in 

order to establish a tangible background for the study. 

The steps are further .nalyzed below. 

1. Visitations were planned at tires wtien classes 

were in session. Some fifteen high schools in 

the vicinity of Fresno State College were 

visited. 1iierever possible, short conferences 



were held with both the principal and the auto- 

motive instructor. 

2. The following California colleges were formally 

visited: San Jose State College, Chico State 

College, Universitq of California (Santa Bar- 

bara campus). Besides Fresno State College, 

these are the only state-operated teacher-educa- 

tion colleges which offer courses in automotive 

mechanics or transportation. Conferences were 

held with instructors and industrial arts depart- 

ment heads. 

3. Conferences, consultations, arid informal dis- 

cussions with educators as described above. 

4. To obtain subject-offering listings of the indi- 

vidual high schools of the entire state, two 

sources were consulted: separate pamphlets, 

published by the several couìities and the Cali- 

fornia School Directory (secondary schools), 

compiled by the California Society of Secondary 

Education. A listing of all high schools of the 

state was compiled. The enrollment, location, 

and the industrial arts and vocational course 

offerings were recorded for each school. 

5, questionnaires and a letter of transmittal were 

prepared arid mailed to the administrator and 
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shop teacher of each of the ninety-eight high 

schools serving seventeen counties of' Central 

California. Eighty-eight per cent of these 

were answered and returied. Analysis of the 

results obtained is found in Chapter III. 

6. Writings of leaders in education and Industrial 

education were examined. Opinions and philo- 

sophies which had bearing on the transportation 

unit were studied and compared. A representa- 

tive compilation of these was made. 

7. After all data were collected and studied, 

certain conclusions were drawn. These are re- 

corded in Chapter IV. 

8. ReCommendatiOns were formulated for two pur- 

poses: (1) for the evaluation and improvement 

of the transportation phase of the present 

industrial arts teacher education program at 

Fresno State College and (2) a summary report 

to be mailed to the high schools of the State 

of California which participated in the study. 

Definition of Terms 

Terms employed in this study which are not in com- 

mon usage are here defined. In the interest of simpli- 

city and understandability, these definitions are not 



necessarily complete and precise, but are intended merely 

to distinguish the terms as they appear in the context. 

No attempt is here made to define the trade terms 

which apply to parts of the automobile or machines em- 

played in automotive repair. To persons engaged in 

automotive work, these terms would be entirely clear. 

Correlate - To bring to the learner separated selec- 

tians of subject matter in such a way that they 

reinforce each other as they are experienced. 

Example: to correlate sDelling with English. 

Farm Mechanics - A general shop in organization, 

Including many of the same areas of work, but 

with emphasis on activities common to gricul- 

ture. 

General Education - All elementary and secondary 

education, both academic and practical, which Is 

designed to enable or prepare the individual to 

lead a fuller, happier, and more useful life. 

It is interpreted herewith to include industrial 

arts .:2 exclude specific vocational educa- 

tion. 

General Shop - A type of school shop which is so 

organized and conducted that activities repre- 

sentative of a number of industries are carried 

on concurrently, usually in the same room and 



under the direction of the same teacher. 

Examples: a general shop in which woodwork, 

metalwork, craftwork, and electrical work are 

in progress at the same time (comprehensive 

general shop); or a general shop in which 

sheet metal work, ornamental iron work, foundry 

work and forging are carried on at the same 

time (restricted general shop). 

Industrial Arts - A part of general education which 

may be designated as practical education. Per- 

tains to the type of school shop work not 

conducted for the purpose of teaching the be- 

ginnings of a trade. Example: general metal 

work. 

Industrial Arts Unit - A school shop whose 

equipment and instruction provide for work of 

one specific type only and whose function is 

genera]. education. Example: sheet metal shop. 

Integrate - To bring harmoniously together, in 

logical timing, a group of separated subject- 

matter selections and activities which all bear 

upon the same general topic and which reinforce 

each other as they are experienced by the 

learner. 



lo 

Transportation - A comprehensive area of learning 

centered around the principles of many or all 

transportation machines; may also include the 

social, economic and industrial aspects of 

transportation. 

Unit of Instruction - A group of separated subject 

matter selections and activities which are inte- 

grated to a harmonious learning pattern centered 

around one general topic. 

Vocational Education - Shop work and other instruc- 

tion whose function is that of teaching the 

specific skills and information required by a 

certain trade. 

Vocational Unit Shop - A school shop whose equipment 

and instruction provide specific training for a 

particular trade. If such trade-training courses 

are partially financed by the Federal government 

(operated under the Smith-Hughes Vocational Act), 

they are commonly referred to as Trade and In- 

dustrial (T & I) vocational courses. 

Sources of Data and Location of the Stu 

The sources of data used in this study were: 

1. Current literature, largely magazines in the 

fields of education, industrial education, and 
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vocational education. 

2. Professional publications as listed in the bibli- 

ography. 

3. State and county school directories. 

4. Data secured by questionnaire, personal inter- 

view, conference, and consultation. 

The boundaries of the geographic area to be included 

in the study were determined on the basis of recomnienda- 

tions coming from the office of J. W. Canfield, Director 

of Extension and Teacher Placement, Fresno State College. 

This area is generally considered by the placement office 

to be the initial destination of the majority of the 

Fresno State College graduate teachers. Table II shows 

by outline map the boundaries of the seventeen counties 

included. All of the high schools located therein were 

covered by the study. 



Table I 

Industrial Arts and Vocational Shop Course 
Offerii.gs of California High Schools 

422 California High Schools 

258 Offer Woodwork 

181 Offer Auto 
Mechanics 

136 Offer 
Me tal 

111 Offer 
Farm Mech. 

104 Offers 

Mach. Sb. 

loo Offer 
Elect. 

96 Offer 
R a d i o 

95 Offer 
Gen. Sb. 

12 
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CHAPTER II 

SOME CONCEPTS RELATIVE TO TRANSPORTATION UNITS 

A transportation unit is a certain selection of sub- 

ject matter, activities, and experiences which relate to 

the systems and modes of conveyance and which are inte- 

grated to a harmonious learning pattern. The limitation 

of the material included is set by the unit, the content 

of which varies to fit the educational uses to which it 

is put. 

The Unit in the Elementary Grades 

A unit on transportation may be developed for use in 

the primary grades. The subject matter here would be 

broad and general, introducing the modes of transporta- 

tion--trucks, boats, airplanes, and trains--with which the 

children are familiar. Handwork activities might consist 

of merely nailing wooden wheels to cheese boxes to repre- 

sent the vehicles. Their experiences would be in the 

nature of meaningful play. 

The Unit in Junior High School 

Another transporttiori unit might be planned for use 

in the junior high school. The subject matter here would 

still be broad, but more specific and in harmony with the 
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interests of children of that age. According to Newkirk 

(1:58), the information taught here would be: 

1. The divisions of the transportation industry, 

and the possibilities of employment. 

2. The fundamental principles in the operation and 

maintenance of the automobile. 

3. The fundamental principles of flight arid flying 

of airplanes. 

4. Principles and operation of' the internal combus- 

tion engine. 

5. Principles and operation of jet propulsion. 

6. Principles and possibilities of atomic power. 

Newkirk states further (2:15) that: "They (the 

pupils) also need to try their skill in manipulating tools 

and materials.0 

Sirce the boy of junior high school age is not 

driving a car or flying an airplane, his manipulative in- 

terests center around bicycles, motor scooters, roller 

skates and models (airplanes, boats, cars, and trains). 

Manipulative experiences with the automobile, at this 

level, might well be carried on and found satisfying 

through the use of cut-away models and permanent units, 

which might be purposefully disassembled and reassembled. 

The boys' interests near the end of the junior high 

school period tend to become narrower and more 
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concentrated on certain objects. Many boys at this age 

begin to drive the family car, and some are permitted to 

own a "jalopy" or "hotrod". The frequent result is that 

his leisure time is divided between driving the car and 

keeping it in a condition to be driven; for neither acti- 

vity is he oversupplied with ability or judgment. 11e is 

ready then for the senior high school auto shop. That 

shop and its instructor should be ready for him. 

The Unit in the Senior High School 

The boys who have foimd their special interests 

during the junior high school period are not likely to be 

attracted by a continuation of the broad type or instruc- 

tion which they have just finished; nor if the junior 

high school has done its job, should they have need of 

it. Cox (3:42), speaking of the organizational trends of 

the senior high schools, predicts: 

The general aim will be differentiation in 
the special fields and integration in the social 
subjects. --- Some degree of specialization 
should be provided in the sciences, the arts and 
crafts, homemaking, agriculture, commercial sub- 
jects, and in the significant basic industrial 
occupations. 

The instructional unit on transportation designed 

for use in senior high school must change its character 

once more to fit its educational purpose. These purposes 

are summarized by the American Vocational Association 
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committee in Improving Instruction in Industrial Arts 

(4:39) as follows: 

The automobile is more widely used than any 
machine other, perhaps, than the watch or clock. 
It is important, therefore, that people know 
something of the prirciples upon which it operates 
in order that it may be used with greater satis- 
fac tion. An owner should know something about 
the cause of common failures and how to prevent 
them. If we are to teach persons to use and care 
for cars intelligently, the instruction must be 
specific and systematic and the shop equipment 
must be sufficient and of proper character. 

The exact character of the contents of the unit at 

this level Is not entirely agreed upon by educators to- 

day. The writer, however, believes that it should be 

somewhat as follows. For three rather obvious reasons, 

the automobile should be the core and the predominant 

activity of the unit: (1) the boys' interests at this 

age are largely centered upon the automobile; (2) the 

automobile, due to its embodiment of most of the mechani- 

cal and scientific principles employed by other transpor- 

tation machines, and its ease of availai1ity, lends it- 

self extremely well to laboratory use; (3) the person- 

alized character and widespread use of the automobile in 

modern average living demands that its principles of 

operation, maintenance and upkeep be included in general 

education. Around this core, then, should be built the 

principles of many machines common to modern transporta- 

tion and industry. For example, w;i1e teaching the 
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Lour-stroke-cycle principle of the automobile engine, 

the two-stroke-cycle principle should also be explained 

and its applications pointed out. When teaching the 

principles, operation, and repair of the automobile, such 

concepts as stopping-distance and human reaction time can 

effectively and logically be instilled. This, then, is 

true integration within a specialized field. There is 

nothing really new about the concept of the integrated 

unit; industrial arts teachers have called it "related 

ir1ormatior". The term integration, however, implies 

something more than simp1 tossing In "sidelights" or 

bits of "background" at times when the teacher happens 

to think of it, or when he feels in the mood to talk. 

Experience with integration seems to indicate that its 

success or failure hinges upon two elements, (1) defi- 

nite and careful planning of the unit and (2) the point 

of view of the teacher. 

The teacher must select the subject matter on the 

basis of the students' needs, make provisions for acti- 

vities and experiences in line with the students' inter- 

ests and capabilities, and provide for individual dif- 

ferences among his students. This procedure represents 

purposeful and continuous planning on the part of the 

teacher and active participation on the part of all 

students. Neither a series of lectures by the teacher 
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nor periodic textbook assiiments will alone accomplish 

the purposes here set fortn. Every student, regardless 

of his native or scholastic ability, should be made to 

feel that he is a useful member of the group. To 

Illustrate: the internal combustion engine is the subject 

of discussioû; one boy may describe the particular engine 

he is overhauling in the school shop; another boy may 

describe the engine used in his father's diesel truck; 

still another may describe to the class the engine used 

on his motorcycle. Motion pictures, slidefilms, demon- 

strations, and explanations by the instructor all have 

their part in this manner of instruction, and should be 

logically woven into the unit. However, whenever pos- 

sible and practical, the students should be the central 

figures of the class activity while the teacher remains 

in the background, always alert for every opportunity to 

direct, guide and integrate the learning process. The 

sacred element of this educative rocess is the student's 

personality, not the teacher or the subject matter. 

The writer is fully aware that the integrated unit 

suggests an ideal which is seldom fully realized; but it 

does constitute a goal toward which to work, and the more 

progress that is made in this direction, the greater the 

chances for the student to experience success and develop 



20 

personal characteristics of cooperativeness, self- 

direction, and self-sufficiency. 

Laboratory Work 

The laboratory work provides many of the experiences 

embodied in the unit. Experience is the actual living 

through of events and is the most effective way of learn- 

Ing and retaining. Bonser (5:3-5) characterizes ex- 

periences in the educative process as follows: 

By the educative process we mean having 
experiences through which we learn to act, think, 
or feel in ways that are better than the ways we 
would act, think or feel without the experiences. 
No experience is educative unless we behave in 
some way which is desirably different as a result 
of it. The most highly educative experiences also 
develop tendencies to engae in further similar 
experierees and reveal new possibilities for larger 
activity. They lead on by arousing interests, 
providing the means, and stimulating desires to 
reach higher levels of activity by which even 
greater satisfaction may be realized. --- Have we 
not very largely neglected in schools to give 
children experiences in real activities of life and, 
therefore, failed to develop In them any connection 
between the thin,s we require them to learn and 
activities in which they are useful? 

To Interpret experiences in terms of laboratory 

work, it is essential that: 

1. The laboratory experiences should be "real 

activities of life". To some extent, perhaps, 

the boy of senior high school age may take the 

automobile apart and reassemble lt just for the 
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sake of investigating, but more likely he has 

reached a stage where he has a more or less 

defirite purpose In mind. He now wants to cre- 

ate; to make certain rnecharical improvements on 

the car. When he is finished he will know success. 

The two most commoi devices used in school auto 

shops to provide laboratory experiences are 

(1) permaneìt laboratory units which the student 

disassembles and reassembles, and (2) where the 

student brings in his own car or works on some 

other complete car. The first method has advan- 

tages from an organizational point of view in 

that the units are always in the laboratory when 

needed. Also, not all boys in the class are 

mature enouh for "live joLs". These two types, 

therefore, are excellent in providing for indi- 

vidual differences. The actual repair jobs con- 

stitute a realistic problem for the boy and al- 

most invariably bring out his best efforts. 

2. The laboratory work should provide experiences by 

wi1ch the student may learn to "act, think or 

feel in ways that are better?? than he did prior 

to such experiences. In other words, he should 

gain by the experiences in several ways: 

(a) To act; in manipulative work on the 
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automobile, the boy should increase his 

skill at using tools, disassembling and 

assembling mechanical parts and making 

repairs, initially to the extent of 

understanding the nature of such acti- 

vities. 

(b) To think; the work should provide him 

with greater ability to think clearly 

about the structure, function and opera- 

tion of mechanical parts in relation to 

the whole automobile and its function. 

Also, the activity should enable him to 

see more clearly the similarities and 

differences relative to other transuor- 

tation machines with which he has become 

acquainted in more abstract ways. He 

should better understand the causes of 

connnon failure and the nature of repair 

operations. 

(c) To feel; the student should gain from 

these experiences a feeling of apprecia- 

tion and respect for machines. This 

should lead him to a realization of the 

need for proper operation, maintenance 

and timely repair. He should learn to 



23 

feel the responsibility connected with 

driving a machine so powerfully capable 

of both utility and destruction. 

3. Laboratory work should deielop in the student 

"tendencies to engage in further similar experi- 

ences and reveal new possibilities". The high 

school boy may have become intrigued by the 

mechanics and the operation of the automobile to 

the point of assuming that work in the automo- 

tive field should be his chosen vocation. How- 

ever, the field of automotive repair nd main- 

tenance has, to a large extent, come to embody a 

number of specialized jobs. All of these jobs 

require, first, a rather broad, general, techni- 

cal understanding of the entire field, then 

competitive skill in some particular branch of 

the trade. Examples of these are automotive 

electrician, front end specialist, body and 

fender man, and diagnosis man (6:2). Consider- 

able exploration on ehe part of the student is 

needed to determine the class of job for which 

he is best fitted. In the properly equipped 

laboratory, the boy has the chance to try out 

different types of work under conditions where 

he can test his natural talents for developing 
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the various kinds of skills and determine the 

nature of technical iowledge needeu for each. 

Conversely, upon trying out the various jobs, 

the boy may very soon find that none of them are 

of the char.cter he had supposed them to be. 

Indus trial Arts Vocatioial Education 

Considerable confusion has existed among industrial 

arts and vocational education teachers and leaders con- 

cerning the question of what constitutes vocational edu- 

cation. The uncertainties and somet:mes controversial 

contentions of the opposite camps have served to hamper 

and curb the development of both programs--at the expense 

of the student whose need is total life adjustment. The 

issue is further clouded by futile attempts to set the 

point for vocational training at some particular grade 

level. In 1930, Borser wrote (7:70): 

For considerable time, jugment of leading 
thinkers will probably differ as to the dominant 
purposes of the study of industries in the senior 
high school, hut the writer believes that the 
trend is strongly ror making the dominent purpose 
vocational. 

During the sixteen years ensuing, apparently little 

more was accomplished in the direction of agreement than 

to swing the pendulum to the opposite extreme. The 
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bulletin, Improvi Instruction in Industrial Arts (4:39), 

published in 1946, reports: 'tThe primary purpose of high- 

school courses in auto-mechanics is not to give vocational 

preparati Oli-- 

It is a vell recognized fact among educators that 

all children do not reach the same point of maturity at 

the same time. Thy then shoula all youth be expected to 

reach the point of making intelligent vocational choices 

at the same time? It would seem reasonable to assume that 

until such time, durirg his high school period, that the 

boy has arrived at a definite choice, exploration should 

continue. By the same token, when he has reached the 

poirt of intelligent decision, he should begin the task 

of perfecting the skills and acquiring the knowledge 

necessary to that job and discontinue exploration. The 

properly equipped high school auto mechanics, woodwork- 

ing, or mtal working laboratory (unit shop) should have 

the facilities by which a student may specialize for the 

remainder of the school program, or until such time as he 

is sufficiently trained for beginning apprenticeship, 

vocational school or direct employment, depending upon 
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local conditioisJ Vocational education and exploratory 

Industrial arts would then be carried on at the saine 

time, thereby serving the individual needs of the student. 

In view of the fact that local conditions differ 

greatly as to opportunities for employment of youthful 

workers, and vocational schools are not present in some 

communities, the industrial arts program would probably 

function largely for the purposes of exploratory and 

general education but, at the same time, be flexible 

enough to meet the vocational needs as they arise. 

Educational leadership has long been aware 
that our public scnools must be flexible to 
adequately meet the full educational needs of 
all students. (6:2) 

One factor which has tended, in some cases, to draw 

the schools away from flexibility is federal aid to vo- 

cational education but not to industrial arts. Some high 

schools set up all of their shops on a vocational basis, 

leaving no facilities for the student to explore the 

branches of Lhe various areas of Indus trial .ork; he must 

choose very early between the several vocational courses 

offered on the basis of his immature judgment. 

i 
Mr. J. C. Wooden, Director of Industrial and Adult 
Education, Wichita, Kansas, suggests a plan for that 
city whereby, if the student remains in school, he se- 
lects a new area each year for "job training", thus 
increasing his chances for employment when he finally 
leaves school (8:10-11). 
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Industrial Arts Course Titles 

The term "auto mechanics" is almost universally used 

to designate high school courses in the transportation 

area (Table V, Chapter III). This title, like those used 

to designate most other industrial arts courses, comes 

directl,r from the trades. It seems unfortunate that 

these courses were ever so named because this in itself 

gives the impression that trade-training is their only 

function. "Wood fabrication", instead of woodworking, is 

one example of an effort in the direction of removing the 

stigma of narrow purpose from industrial arts courses. 

"Transportation", when used to label a unit of instructil 

in secondary education, may serve a similar purpose in 

the automotive area of the industrial arts program. 
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CHAPTER III 

THE STUDY 

To obtain a comprehensive picture of automotive 

instruction as it exists within the area selected for 

study, lt was deemed necessary to analyze a number of 

different aspects of such instruction from various stand- 

points. The aspects to be examined are here listed. 

1. The extent to which automotive instruction is 

offered in the curricula of the various schools. 

2. The tipe and extent of organizational methods 

used and the intended purpose of such courses, 

in terms of vocational training or general edu- 

cation. 

. The size of classes, in terms of student-teacher 

ratio. 

4. The attitude of school administrators toward the 

establishment and maintenance of separate 

courses in auto mechanics in their respective 

schools. 

5. The plans of school administrators for various 

types of improvements in automotive instruction 

in their schools. 

6. The allotment of class time to group instruction 

other than laboratory work and the extent to 
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which cut-away models and mock-ups are used. 

7. The types of laboratory work provided for auto 

mechanics classes and their effectiveness as 

judged by auto mechanics teachers. 

8. The items of automotive repair equipment used in 

the auto mechanics laboratories. 

9. The number of semesters of auto mechanics which 

the student is permitted to elect, and the ade- 

quacy of course offerings in meeting the student 

demand. 

The above aspects were considered first from the 

standpoint of school size. Preliminary observations indi- 

cated some common differences in the extent and organiza- 

tion of industrial arts work in schools of various sizes. 

For example, the larger schools appeared to tend more 

toward the establishment of unit shops while the small 

rural high schools found the general-shop type of organi- 

zation more practical. Also, since one of the purposes 

of this study is to produce Information which might be 

helpful to teachers and school administrators in organ- 

izing or improving programs of automotive instruction in 

their schools, it would seem that such information should 

be set up in a manner whereby any school could readily 

compare conditions and practices of their school with 

those of the "average't school in the same size class. 
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Table III indicates the size distribution, by enroll- 

nient, for both the schools of the area studied and those 

of the entire State of California. The enrollment figures 

on which the table was based were taken from The Cali- 

fornia Directory of Secondary Schools for 1948-49. It can 

be observed from this table that the enrollment distribu- 

tion pattern of the schools studied follows rather closely 

that of the state as a whole. The major deviation is 

found in the size groups of over 1500 enrollment, for which 

the Los Angeles and San Francisco Bay Area school systems 

could well account. The size grouping, for purposes of the 

study, were set somewhat arbitrarily. An attempt was made 

to so arrange these groupings that a representative number 

of schools appeared in each. While the schools of under 

one hundred enrollment represent a relatively small per- 

centage of the schools under consideration, it was felt 

that since the type of organization to which they would 

necessarily resort would be somewhat different, they were, 

therefore, placed in a separate class. The groupings are 

shown in the table at the top of Page 32. 

The second standpoint used in the analysis of the 

various asoects of automotive instruction concerned the 

organizational methods of presentation and the purposes 

for which the courses were designed. It is assumed that 

the chief function of the vocational auto mechanics 
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Table III 

High School Size-Distribution by Enrollment. 

Comparison of Schools Studied 

with all California High Schools 

Percentage of Total Number of Schools 

Numb e r 
Enrolled 0 2 4 6 8 10 12 14 16 18 20 

Under 100 

100-199 

200 - 299 

300-399 

400-499 

500-599 

600 - 699 

700 - 799 

800 - 899 

900 - 999 

1000-1299 

1300-1499 

1500-1999 

Over 2000 - - - 

All schools --- Schools studied 
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Enrollments 

Under loo 

Approximate Percentage of Total 
Number of Schools Studied 

roi 

100 - 300 28 

300 - 600 30 

600 - 1000 17 

Over 1000 15 

program is that of training workers for the trade, and 

schools offering this type of organization were classified 

separately. The second class includes the schools which 

maintain the unit type of auto mechanics laboratory, or 

unit shop. This kind of organization is typical in a 

large number of schools and, in some cases, appears to be 

closely related to vocational auto mechanics, the most 

obvious distinction being the amount of time allotted to 

the class period. Vocational classes run a minimum of 

three hours while industrial arts classes can be, and usu- 

ally are, limited to shorter periods. The third classifi- 

cation comprises all other types of organization, largely 

general shop, farm mechanics, and driver training. The 

preceding classifications are summarized in the table on 

the following page. 



Type of Organization 

Vocational auto mechanics 

Industrial arts unit shop 

Other types of organization 

33 

Approximate Percentage of 
Total Schools Studied 

17 

I.I 
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The various aspects of automotive instruction will 

now be considered individually on the bases of data ob- 

tathed from the several schools by questionnaire; from the 

standpoint of the three types of organizational methods 

just mentioned; and in the light of the writer's experi- 

once, observation and point of view. 

Extent 2! Automotive Instruction 

Table IV shows the extent to which automotive ins truc- 

tion is offered in all of the schools studied as well as 

in the several size classificat:ons. The general pattern 

is that of tapering from a very high percentage in the 

larger schools to a lower percentage in the smaller 

schools. Comparing the all-school proportion of this 

table to the all-state proportion shown in Table I (Chap- 

ter I), it might seem that the overall percentage of 

schools offering this instruction was much higher for the 

selected area than for the entire state. It is pointed 

out, however, that Table I purports to consider only the 

schools which offer courses entitled Auto Mechanics and 
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Table IV 

Automotive Instruction Offered 

by the Various Schools Studied 

percentage percentage offering 
offering no sorne degree of 

Enrollment auto instruction auto instruction 

under 100 42.9 57.1 

100 to 300 25.0 75.0 

300 to 600 36.1 63.9 

600 to 1,000 18.9 81.9 

over 1,000 14.3 85.7 

all schools 24.7 753 
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does not include other automotive instruction, which 

might be included in farm mechanics or general shop 

cours es. 

Soxcie of the reasons why schools are not offering 

automotive instruction can be seen by reference to Ta- 

bio VI. Financial inability and inability to secure a 

suitable teacher were the chief reasons given. Also, in 

this connection, Tables IX, X, and XI show respectively 

that sixty per cent of the administrators of this group 

justify auto mechanics as a separate course; and twenty- 

three per cent of them have plans for improvements, which 

consist of the addition of complete instructional faci- 

lities. 

Organizational Methods Used 

The methods used by the various size-groups of schools 

to organize automotive instruction are shown by Table VII. 

Vocational auto mechanics is here separated into two 

classes. While, functionally, the two are alike, they dif- 

fer somewhat In the manner in which they are financed and 

supervised. Most of these programs are set up under pro- 

visions of the Smith-Hughes Vocational Act and the local 

school district receives reimbursement from the state and 

federal governments, operating through a state board of 

control. Occasionally, some schools elect to maintain 



Table V 

Titles Used to Designate Courses in Auto Mechanics 

Title applied No. of times used 

Auto Mechanics 23 

Auto Mechanics (I, II, or III) 10 

Auto Shop 11 

Auto Repair 2 

Vocational Auto Mechanics 2 

Vocational Auto Shop i 

Auto Theory i 

Auto Electrics i 

Auto Trade Training i 

Auto Trades i 

Auto i 

Bus Transportation i 

Motor Mechanics i 



Table VI 

Statements of Reasons for Not Offering Automotive 

Instruction, by the Various Schools Studied 

Unable to Have No 
Insuf- Finan- Secure Technical State- 

No. of ficient cially Suitable High School ment 
Enrollment Schools Demand Unable Teacher in City Given Indefinite 

Under lOO 3 1 2 

100-300 6 1 2 2 1 

300-600 8 5 1 2 

600-1000 3 1 1 1 

Over 1000 2 2 

All schools 
not offering 
auto 22 9% 45% 14% 4% 14% 14% 
iris truc tion 



Table VII 

Purposes for and Organizational Methods by Which 

Automotive Instruction is Presented 
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Enrol lmen t H O H H O Z 

TJnderlOO 0 0 1 2 3 2 3 1 

100-300 1 1 9 4 2 2 3 5 

300 - 600 3 1 11 2 1 1 1 11 11 

600 - 1000 5 0 10 2 1 1 2 1 

Over 1000 5 2 10 1 1 0 2 1 

All Schools 14 4 41 11 8 6 1 21 19 

NOTh: Different schools offer automotive in- 

struction for different objectives and 
by different organizational methods. 
Rg., industrial arts unit shop; voca- 
tional unit shop; some include it as a 

part of farm mechanics. 
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and operate their own. vocational training programs, in- 

deoendent of any centralized regulation. The most signi- 

ficant facts shown by this table are: (1) the unit shop 

is the most widespread organizational method of instruc- 

tion in use and (2) the general-shop and farm-shop or- 

ganization shows a marked decrease among the larger 

schools. 

Size of Classes 

Table VIII shows that the size of classes increases 

almost directly proportional to the increase in school 

size, and that little difference is found among the ave- 

rage sizes of the three organizational groups. 

Attitude of School Administrators Toward Separate Courses 

Table IX indicates that the majority of the school 

athministrators favor separate classes in auto mechanics 

for their schools. Even in the schools presently using 

the general or farm-shop organization, the majority of the 

administrators have indicated their preference for separate 

courses. It is also significant that for the smaller 

schools, the administrative justification for separate 

courses is relatively low. 
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Table VIII 

Size Limits of Auto Mechanics Classes 

Set by the Various Schools Studied 

Average Size Limits 
Vocational Industrial Other All 

Shops Arts Unit Types Types 
Shops 

Under 100 * 6 14 11 

100 - CO 12 15 16 15 

5O0 - 600 18 19 16 18 

600 - 1000 21 22 20 21 

Over 1000 23 24 25 24 

All Sizes 20 19 17 19 

*No schools in this class reported this objective or 
type of organization. 
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Table IX 

Schools In Which Administrators Justify 

Separate Courses in Auto Mechanics 

Type of Organization Now Employed 

General Auto In- 
Shop or struction 

Size of Farm not now Vocational All 
School Unit Shop Mechanics offered Sp Types 

Under 100 * 33% 0% * 40% 

100 - 300 70% 50% 66% 0% 60% 

300 - 600 87% 100% 75% 100% 88% 

600 - 1000 100% * 50% 100% 80% 

Over 1000 100% 100% * 100% 100% 

All Schools 88% 53% 60% 92% 77% 

* The number of schools falling in these classes is too 
small to give significant indication. 
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Plans for Improvement 

Table X and XI show respectively the plans of school 

administrators to improve their automotive instructional 

programs and the nature of such. According to these 

tables, well over half of the schools have plans for im- 

provements, the majority of which concern buildings and 

equipment. 

Group Instruction 

It is a common practice among ir!äustrial arts and 

vocational teachers to devote certain class periods, or 

parts thereof, to group instruction. This ir truction 

may include such activities as class discussions, field 

trips, demonstrations, examinations, or study. Table XII 

shows that the amount of class time spent on such act:Lvi- 

ties ranges from none at all to the entire amount of class 

time. The overall average is shown to differ but little 

from the individual averages of the several organizational 

types represented here. 

Many industrial arts and vocational auto-mechanics 

instructors find the use of mock-ups and cut-away models 

advantageous in illustrating and clarifying technical 

principles of mechanics to their classes. The extent of 

the use of such devices is illustrated by Table XIII. 



Table X 

Plans for Improvement of Instructional Facilities 

for Automotive Mechanics in the Schools Studied 

Plans for improvement No plans for improvement 
Enrollment in progress in progress 

Under loo 50% 50% 

loo - 300 69% 31% 

300 - 600 62% 38% 

600 - 1000 56% 44% 

Over 1000 73% 27% 

Offer no auto 
mechanics 23% 77% 

All Schools 64% 36% 



Table XI 

T3rpes of Improvement in Automotive Instructional Facilities 

Indicated by the Various Schools Studied 

En r oilmen t 
Offer no 

Under 100 100-300 300-600 600-1000 Over 1000 auto 
Mechanics 

Improvement of buildings 
and/or equipment 75% 59% 60% 62% 64% 

Improvement of instruction 
arid/or organization * 29% 34% 18% 

Addition of complete 
instructional facilities 25% 6% 6% 25% 18% 

Adjustment in teaching 
staff * 6% * 13% 

* No schools in these classes indicate improvements of this kind 

23% 



Table XII 

Class Time Spent on Group Activities Other Than Shop Work 

Percentae of Total Class Time 
Minimum Maximum 

Average Percentage of Percentage of 

Percentage Time Indicated Time Indicated 

Vocational Classes 28% 0% 40% 

Unit Shop Industrial 
Arts Classes 29% 10% 100% 

-Classes Employing Other 
Types of Organization 26% 10% 50% 

All Types of Auto 
Mechanics Classes 28% 0% 100% 

*Many schools in this class gave quite indefinite answers to this question. 

(Ji 



Table XIII 

Percentage of High Schools in Which 

Cut-away Models arid Mock-ups are Used in Automotive Instruction 

Vocational Industrial Arts Other Types All Types 
Enrollment Auto MechanIcs Unit Shop of Organization of Organization 

Under 100 * O O O 

100 - 300 100 37 33 42 

300 - 600 50 36 50 41 

600 - 1000 100 57 * 70 

Over 1000 66 57 54 

All Sizes 61 44 37 38 

* Insignificant numbers of this size of schools fall in this classification. 
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While no sIgnificant patterns of distribution are ap- 

parent, the table does indicate that not more than half 

of the schools utilize such teachirg aids. 

Laboratory Work 

While it is perhaps obvious that courses in auto 

mechanics should involve manipulative work ori automo- 

biles, the manner in which these are provided sometimes 

presents a problem. In common practice, however, several 

methods of providing cars for the school laboratorì are 

found to be almost universally used. These are listed in 

Table XIV, with the percentage of schools in each organi- 

zational classification which use them. It can be seen 

that work on cars belongiig to the students has the most 

widespread use. This fact leads to the question of 

whether this is the most effective method or whether it 

is resorted to as a matter of convenience, economy or 

expedience. In the judgment of the vocational auto- 

mechanics teachers, as shown in Table XV, work on student 

cars is the most effective teaching medium. However, ac- 

cording to this t.ble, the industrial arts teachers judge 

the student cars secondary in effectiveness to work on 

permanent laboratory units. This difference is under- 

standable in terms of the different objectives, and the 

longer shop periods in which the vocational students 



Table XIV 

Trpes of Laboratory Work Provided in Auto 

Mechanics Classes in the Schools Studied 

Vocational 
Auto Mechanics 

Classes 

Industrial 
Arts Unit Shop 

Classes 

Other Types of 
Auto Mechanics 

Classes 

No laboratory work provided * 1% * 

Disassembling, checking, 
reassembling, arid testing 
of units kept in the shop 30% 30% 30% 

Service, maintenance and 
repair of buses or other 
vehicles belonging to the 
school or school personnel 14% 13% 12% 

Work on vehicles brought in 
by students 34% 45% 52% 

Work on vehicles belonging to 
persons or irstitutions not 
connected with the school 22% ii% 6% 

*A1l classes of these tTpes provide some laboratory work. 

OD 



Table XV 

Type of Laboratory Work Teachers Thought to be the Most Effective 

Vocational Indus trial 
Auto Mechanics Arts Unit Shop General and Farm 

Teachers Teachers Shop Teachers 

No laboratory work provided * * * 

Disassembling, checking, 
reassembling and testing 
of units kept in the shop 22% 45% 46% 

Service, maintenance and 
repair of buses or other 
vehicles belonging to the 
school or school personnel 17% 11% 18% 

Work on vehicles brought in 
by students 44% 39% 27% 

Work on vehicles belonging to 
persons or institutions not 
connected with the school 11% 5% 9% 

* No teachers indicated this type of organization as effective. 
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can accomplish the objectives. 

Laboratory Equipment 

In order for students to learn effectively the work- 

Ing principles of the automobile, it is generally con- 

ceded that considerable manipulative work on the vehicle 

i_s necessary. Thether this work takes the form of 

actual repairing on "live jobs" or practice exercises on 

laboratory units, certain special equipment is necessary 

in addition to hand tools. The extent and type of such 

equipment placed in the vocational laboratory would be 

expected to differ considerably from that of the indus- 

trial arts shop, due to the difference in objectives of 

the two programs. For example, a vocational auto-mechan- 

ics instructor might teach the principles of wheel align- 

ment from the standpoint of developing the skills neces- 

sary for operating a modern production type front-end 

machine; the industrial arts instructor might teach the 

same principles of operatIon by the use of several port- 

able, but accurate, instruments. Again, the general- 

shop teacher might cover these same principles by first 

discussing with his class the principles of wheel align- 

ment, then taking them to a service shop to observe the 

actual operations. Thus, Tables XVI, XVII, and XVIII 

should not be construed to indicate the principles which 



Table XVI 

Automobile Chassis and Body Repair Equipment Used in 

High School Auto Mechanics Laboratories 

Percentage of Schools 

o io 20 30 40 50 60 70 80 90 100 

Brake cylinder hone 

Brake drum lathe 

Brake lining machine 

Body grinder í __________ s.... e i.e.... 

Body straightening tools 

Dynamic wheel balancer 

Frame straightening equipment 

Hydraulic brake pressure tank 

Hydraulic press 

Spray paint equipment 

Steam cleaner 

--Industrial arts unit shop Vocational ..A11 industrial arts *Other types 



Table XVII 

Automotive Engine Repair Equipment Used In 

High School Auto Mechanics Laboratories 

Percentage of Schools 

Connecting rod aligner 

Crankshaft grinder 

Cylinder boring bar 

Cylinder hone 

Cylinder ridge reamer 

Main bearing line boring bar 

Piston cam grinder 

Piston pin hone 

Piston skirt expander 

0 10 20 30 40 50 60 70 80 90 100 

* * * ** ** 

**-;- *** 
TVTT IT T TV III T T 

I... ............. . .. . . . 

.. 

TIT7TTTTT 

Valve refacer 

Valve seat grinder _:..:___ ------ 

--Industrial arts unit shop _Vocational ..All Industrial arts *Other types 
c-fl 



Table XVIII 

Automotive Electrical Repair Equipment Used in 

High School Auto Mechanics Laboratories 

Percentage of Schools 

Armature growler 

Armature lathe 

Armature undercutter 

Battery charger (fast) 

Battery charger (slow) 

Distributor tester 

0 10 20 30 40 50 60 70 80 90 100 

555St ..SS 
VTTTT 
-Ç 
TTrTT VT V" 

S.S..... S . Se SS 

Se I....S 
Generator testing stand 

Motor tester (Sun, Allen, etc.) _____ 
Portable motor test instruments ___________________ ... SS.. S.S.S SS 
--Industrial arts unit shop Vocational ..All industrial arts *Other types 

01 
01 
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are taught in the various shops. They do show, in a com- 

parative manner, the percentae of schools in each class 

actually equipped with the items listed. The tables also 

show which items are popular in the schools and those 

which are seldom used. 

Demand for Auto Mechanics Classes 

questions often arise as to how much auto mechanics 

should be offered in a high school inQustrial arts pro- 

gram. Table XIX shows the maximum number of semesters of 

auto mechanics offered by the various sizes and classi- 

fications of schools, the overall average falling at 

about two one-year terms. Student demand is ore of the 

factors usually considered in determinirg the number and 

kind of courses included in the high school curriculum. 

Table XX indicates that the demand for auto mechanics 

courses, in many schools, exceeds the facilities for 

offering such courses, 



Table XIX 

Maximum Number of Semesters of Auto Mechanics 

Which High School Students are Permitted to Elect 

Vocational Industrial 
Enrollment Auto Mechanics Arts Auto Mechanics 

Under 100 

100 - 300 4 3.2 

300 - 600 3.7 4 

600 - 1000 4 5.2 

Over 1000 4.8 4.6 

All Sizes 4 4.1 

All types 
of Organïzation 

* No schools in this class or size reported on this question. 

3.3 

3.9 

4.9 

4.7 

4.1 

o, 
(n 



Table XX 

Percentage of High Schools Which Have Sufficient 

Facilities to Offer Auto Mechanics Instruction 

to All Students Who Desire to Elect Such Courses 

Vocational Industrial Arts Other Types of All Types 
Enrollment Auto Mechanics Unit Shop Organization of Organization 

Under 100 * o% ** 

100 - 300 50% 55% ** 50% 

300 - 600 33% 8% ** 11% 

600 - 1000 66% 50% * 55% 

Over 1000 40% 43% 

All Sizes 43% 34% 25% 39% 

* No vocational auto mechanics classes in schools this small. 

** Insignificant number of schools of this type reporting. 
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CHAPTER IV 

CONCLUSIONS 

Industrial Arts Through the Grades 

Industrial arts, as lt appears in the curricula of 

the elementary and secondary schools, can be thought of 

as having the nature of a pyramid; broad and general at 

the base, and progressively narrowing until finally a 

high degree of specialization is reached near the end of 

the senior high school period. 

In the primary and intermediate grades, industrial 

arts would take the form of hand work activities (12:45), 

integrated with other areas or units of Instruction, of 

which social studies or science is the core. Here, the 

purpose of these activities is largely that of motiva- 

tion; to provide purposeful learning and opportunity for 

creative and manipulative expression. 

In the upper eleinentarj grades or on the junior high 

school level, the industrial arts should assume their 

identity, but should remain broad and general. The pupil 

at this level should, through industrial arts, be able to 

satisfy his scattered curiosities concernirg the products, 

processes, and problems of industry (2:15). He should be 

provided with the opportunity to develop self-satisfjing 

skills and techniques commensurate with his ability and 
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in line with his interests. In addition to expected out- 

comes of a cultural and social nature, the pupil should 

be able to discover, In a general way, the broad field of 

work for which he is best fitted and in which his Inter- 

ests are centered. The comprehensive general shop lends 

itself well to the exploratory needs of the pupil at this 

level. He should be encouraged to try his hand at a 

great number and wide variety of industrial arts activi- 

ties. 

At the senior high school level, exploration should 

continue as far as it serves the needs of the individua]. 

student, but a degree of specialization should begin. 

The Individual student should approach specialization 

naturally. This implies that the Industrial arts program 

must be flexible in fimction, not compartmentalized and 

narrow in purpose; It must be able to cope with the total 

life needs of each student as they arise, whether they be 

exploratory or vocational, educational or social. The 

industrial arts courses should integrate their content 

with the total of the studentts experiences, both in 

school and on the outside. All instruction should be 

carried out for the high purpose of bringing out the 

worth of each Individual student as it relates to his own 

sense of self-sufficiency, to the class group, to the 

school, and to his family, community and country. The 
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subject matter and the teacher are means toward this end. 

The industrial arts unit shop, if properly equipped 

and conducted, serves well here. It can provide broad 

exploration within a general area as well as a high de- 

gree of specialization in certain branches embodied by 

that general area. This means, however, that high school 

unit shops must be of the comprehensive type, e.g., 

general metal, not sheet metal; auto mechanics, not a 

body and fender shop or an auto maintenance shop. If 

vocational courses are provided in the senior high 

school, this should be done on the basis of a definite, 

determined need and not for the purpose of securing 

federal aid to education. Vocational classes should be 

in addition to and supplementary to the regular program 

of industrial arts, not in place of it. 

Teacher Preparation and Px'ofessional Growth 

We as public school teachers have dedicated our- 

selves to the humane task of influencing arid directing 

the lives of children and youth. We purport to be no 

more than human in physical, mental, and emotional 

characteristics, but f we are true to our trust, we will 

make every effort and take advantage of every opportunity 

to keep ourselves prepared to meet the demands of educa- 

tion in a dynamic, industrialized, democratic society. 



We must recognize and strive to understand the problems 

of childhood and youth as they exist. With the advan- 

tage of training, experience, and patience, teachers 

should earnestly seek to bring about growth and adjust- 

ments in the lives of their students. The results should 

enable the students to become happy, useful, cooperative, 

self-directing, seif-cupportirig citizens. All teachers 

have these duties in common but the so-called "special 

teacher" has accepted others; he must be able to "do" as 

well as to know. The music teacher must be able to play 

certain instruments in a professional manner. The corn- 

merce teacher, the athletic coach, and the art teacher 

all must be able to do certain things in a superior way. 

These teachers often spend much time outside of school 

hours practicing or studying in order to maintain this 

proficiency. The industrial arts teacher should like- 

wise develop and maintain superior abilities in the field 

which he has chosen as his specialty. Since many boys of 

high school age are able to do a fair job of overhauling 

their car in the back yard, it does not seem to be In 

line with sound educational principles to reduce the 

scope of the activities of a high school auto mechanics 

program to polishing cars, cleaning spark plugs, and 

adjusting fan belts because of the teacher's limitations 

in ability. Further, to attempt justification for such 
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limitations by asserting that deve1opiìg industry has 

reached a point where industrial arts can no longer 

serve the student's exploratory x1eeds2 is to say that 

education has failed. 

Teacher Education 

The three most widely accepted aims of industrial 

arts teacher education (10:36-37) have been stated as 

follows: 

1. Train teachers of industrial arts for public 

school service. 

2. Develop proper appreciation of the significance 

of industrial arts for its contributions to 

present day living. 

3. Attain certain standards of skill in subjects 

where skill is demanded. 

Since industrial arts teacher education is, in part, 

concerned with the development of skills, in this respect 

it approaches the nature of a vocational school. In a 

larger sense, teacher education is entirely vocational. 

All teachers are prepared for specific applications (or 

2 
(9:25) A study of the servicing industry shows that it 
has become highly specialized and that it requires a 
different type of training than has formerly been given. 
The improvements in materials and methods of repair have 
necessitated new and costly equipment which is out of 
the reach of the amateur. 
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are the graduates of a trade school. 

United States, the teacher education 

not to be doing a very effective job 

in the field of auto mechanics. 

Frykiund (10:50) reports from a 

these institutions: 
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ition for jobs as 

Throughout the 

institutions appear 

of developing skill 

nation-wide study of 

Required courses in auto mechanics are limited 
to a few general courses in twenty-six schools with 
an average of four semester credits. Advanced 
specialized courses are required in only a few 
schools. Auto mechanics is one of the most rapidly 
changing and most difficult offerings to teach In 
college and in public school industrial arts. 

Considering the educational level of the average 

auto mechanic, it is difficult to understand why some 

college instructors are unable to master and follow the 

progress of auto mechanics, when others of their col- 

leagues are well informed on the subject of atomic power. 

Perhaps the tendency of the modern industrial arts 

teacher to "shy away" from skills is the result of an 

overswiiiging of the pendulum in the evolution of indus- 

trial arts, away from the all-skill purposes of manual 

training and early courses patterned after vocational 

training. The teachers colleges should instill in their 

industrial arts graduate teachers a clear-cut point of 

view concerning the place of skills in general education; 

that we must cut across all artificial boundaries between 
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what is vocational and what is exploratory or cultural; 

that we need look only to the musician to realize that 

skill, culture, and appreciation are not divided into 

separate categories. Instead, they are developed as one 

total ability. 
High school administrators recognize the need for 

teachers skilled in auto mechanics; one writes, "Lack of 

a man trained to work on modern cars caused us to dis- 

continue it (auto mechanics)." If industrial arts teach- 

ers education does not produce men with such skill, the 

only alternative for the high schools in meeting the stu- 

dent demand for auto mechanics courses is to hire a voca- 

tional teacher, as many schools have already done. 

Miscellaneous Aspects of High School Auto Mechanics 

Equipping the Auto Mechanics Laboratory 

Some popular misconceptions which relate to the na- 

ture of equipment needed for the industrial arts labora- 

tory are: (1) that the type of equipment needed to test 
and repair modern cars is changing so rapidly that any 

attempts to keep machines and tools modern would be 

futile; (2) that changes made in advance models of cars 

are so radical as to require special equipment for each; 

(3) that automotive equipment is so specialized it carmot 
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be used on other types of transportation machines; 

(4) that the cost of equipoing an auto mechanics labora- 

tory is prohibitive. 

Actually, most of bhe units of the automobile have 

made little change in fundamental design since the first 

automobiles. Recently, a 1914 model special custom made 

automobile was brought into a school laboratory for an 

engine overhaul. The student experienced very little 

difficulty using all types of engine rebuilding equipment 

purchased new in 1948. The manuíacturers are very care- 

ful to make their equipment universal enough for repair- 

ing all automobiles. For example, it is more difficult 

to adapt most machines for use on a Ford V-B engine than 

on any other, yet most manuíacturers supply, as standard 

equipment with their machines, adapters for this purpose. 

It is also notable that as soon as a new model of any 

automobile comes out, the manufacturers of automotive re- 

pair equipment, in order to prevent obsolescence of their 

machines already in service, secure from the car manufac- 

turers sufficient advance information to have the ìieces- 

sary adapters ready for the first needed repairs. An- 

other example of the universality of automotive repair 

machines: in one school shop during the past year an 

automotive cylinder boring bar, without adapters, was 

used to rebore the cylinders on no less than fifteen 
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These machines 
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of cars ranging in age from a 1929 model 

In addition, with an inexpensive adap- 

motorcycles, motor scooters, paint spray 

other stationary types were rebored. 

will also service large tractor and air- 

automotive repair industry has evolved a 

number of mammoth and expensive production machines, the 

appearance of which tends to dampen the enthusiasm of 

anyone anticipating the equipping of a school auto me- 

chanics laboratory. An example is a machine for regrind- 

ing crankshafts, weighing, around five tons and costing in 

the neighborhood of eight thousand dollars. Another ma- 

chine designed to do identically the same job and used 

commercially with good results can be carried like a 

suitcase and costs less than two hundred dollars. The 

effectiveness and accuracy of small, inexpensive tools 

and instruments is illustrated by one used by the army 

for checking all elements of wheel alignment. This instru- 

ment fits into a case which can be carried under the arm, 

but makes the same tests as a production front-end machine 

which is a permanent installation and takes up about 

seventy-five square feet of floor space. One manufacturer. 

for advertising purposes, is placing test equipment 

valued at over one thousand dollars in selected school 



shops without cost to the schools. 

In view or the need for broad scope, to provide for 
student exploration, the auto mechanics laboratory should 

be complete and cover all fields of repair and inainten- 

arice. As indicated, however, this need not be expensive. 

A school auto mechanics laboratory now in use has all 
necessary tools and equipment for repair and maïntenance 

work in the following fields: (i) engLe rebuilding arid 

all types of engine service, (2) complete brake service 
and repair, (3) power-train service and repair, (4) body 

and fender work and painting, (5) complete lubrication, 
(6) carburetor service and repair, (7) complete auto 

electrical service and repair, (8) wheel alignment and 

front-end service, (9) complete motor tune-up service. 
Each of these areas of work is representative of a 

specialized branch of the automotive repair industry. 
Some of the branches which are not represented as yet 
are: (1) auto body upholstery, (2) frame and wheel 

straightening, (ö) auto radio installation service and 

repair. Most of these work areas are sufficiently 
equipped to accommodate a rather high degree of speciali- 
zation as well as complete exploration. No hoist, steam 

cleaner, production-type front-end machine or other pro- 

duction-type equipment is used where the smaller portable 
models will do the same work. If, for example, the 
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principles of wheel aligning were learned thoroughly 

with portable wheel-checking equipment, the same student 

could master the operation of a production type front- 

end machine by learning the nature of the equipment it- 

self and devoting a short practice period to its use. 

The total investment in the equipment for such a shop as 

that outlined above is around ten thousand dollars-- 

about the same as for a well-equipped woodworking shop, 

and far less than a well-equipped machine tool shop. 

Obtaining and Maintaining Technical Skill and Know- 

ledge 

In California, the requirements for a special secon- 

dary industrial arts teaching credential for a unit shop 

In auto mechanics include ten semester units of college 

credit in auto mechanics courses. With an adequately 

equipped college laboratory and intensive courses, a pro- 

spective teacher can acquire sufficient technical know- 

ledge and skill to enable him to make a very satisfactory 

start as a high school auto mechanics teacher, even 

though he has had no trade experience. All of the mis- 

cellaneous items of repair, procedure, and technical in- 

formation for all makes and models of cars and trucks 

are completely contained in a few repair manuals. The 

techer can grow in experience with his students without 
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being hampered by the pressure of' production he would 

experience while working in the trade. The teacher can 

take ad'antage of classes conducted in most all fields, 

by automobile factory representatives, for the benefit 

of garage mechanics. Many of these are free and sche- 

duled in the evenings. Comprehensive courses for me- 

chanics are scheduled during summer vacation periods. 

These courses extend over periods of several weeks and 

the cost is nominal. The automobile companies which 

sponsor such courses invite auto mechanics instructors 

to attend. Manufacturers of automobile parts are glad to 

provide, free of charge to scaools, many charts, manuals, 

booklets, and the use of instructional films. Companies 

which make automotive repair machines will, if asked, 

send representatives to the school to demonstrate the 

proper use of their equipment. Contrary to some conmionly 

expressed beliefs, automobile dealers and independent re- 

pairmen, as a rule are very cordial to the automotive me- 

chanics teacher. Relationships with these people are 

beneficIal in several ways. By chatting with the me- 

chanic, the teacher can keep abreast of many new 

in repair operations; auto mechanics enjoy talking about 

their work and, no matter how busy they are, always find 

time to answer a phone call or a personal call to help out 

the sincere and professional auth mechanics teacher who is 



"stuck" on some point. The writer finds that many desir- 

able contacts are made by attending monthly dinner meet- 

ings put on by the automobile dealers for their employees, 

where sales and service aspects of the local industry are 

discussed and where opportunity arises on many occasions 

to acquaint these people with the work and the problems 

of the school. When there is no vocational auto mechanics 

teacher in a school, the well-prepared industrial arts 

teacher finds himself filling a need in acting as a voca- 

tional co-ordinator between garage employer and beginning 

student mechanics. Textbooks are now being published 

which not only cover the principles of modern auto me- 

chanics, and point out aplicatioxs of these principles th 

machines other than the automobile, but which also show 

the applications of natural and physical science to the 

mechanics of the automobile. The coming of driver educa- 

tion has brought an abundance of written and graphic 

teaching material valuable to the industrial-arts auto- 

mechanics teacher in illustrating the relationship of 

the mechanics of the automobile to human characteristics, 

to the roads and traffic prorlerns and to the problems of 

society. Finally, auto repair shops, railroad yards, 

automobile factories, and in fact most all phases of the 

broad transportation industry are favorable to school 

visits. If notified in advance, they will provide a 
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guide thoroughly familiar with the plant, and who can 

answer all manner of questions. 

Laboratory Problems 

The problem of providing projects for Lhe auto me- 

chanics laboratory usually assumes much greater magnitude 

in the eyes of other people than to the teacher and the 

students. For purposes of discussion, projects may be 

placed in four groups: (1) student cars, (2) outside 

cars, () permaient laboratory units, (4) "hot rods" and 

"jalopies". 

The situation of the student working on his own car 

in the high school shop is one which develops naturally 

out of the real life activities of the student. Few in- 

structors have a more realistic approach to the student 

or a better oportunity to aid him in making life adjust- 

ments. The study of history, for example, is remote from 

the student's immediate problems and interests. Perhaps 

no event in the boy's life holds more significance for 

him than the purchase of his first car. While some 

parents buy a car for their boy to "practice" on in the 

school shop, many boys who find their way to auto mechan- 

ics courses earn the moriey to buy the cheapest car they 

can find, if it "will run with a little fixing". From the 

first, ownership of the car becomes a real problem of 
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economics; to provide the necessary gasoline, tires, bat- 

terï, repair parts and license requires the boy to spend 

some of his leisure in earning money. The boy who is 

working on his own car in the school laboratory is learn- 

Ing the principles of mechanics in a realistic and seri- 

ous way. He has the opportunity to learn both cause and 

effect; if he is in too much of a hurry to do a thorough 

job, he will find it must be done over; he finds that ac- 

curate plans, careful workmanship, and the replacement of 

worn parts are necessary to successful results. Most 

people will agree that the ownership of an automobile is 

no small part of the problem of family economics. It is 

a problem for which many adults are not always sufficient- 

ly educated. 

Cars accepted in the laboratory for repairs, other 

than those belonging to students, provide purposeful pro- 

jects for students who do riot provide their own. The 

value to the student is much greater if he is the one who 

accepts arid brings in the job; this places upon him the 

general responsibility for planning and carrying through 

the job in question. The student takes great pride in 

demonstrating his ability in this manner and usually 

proves worthy of the trust placed in him. Repairs for 

school facu1t members is quite a common practice. It 

has several bei eficial effects. Through arrangements 
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work on a faculty member's car are often members of some 

class under the direction of the owner of the car. This 

almost alwajs results in gaining for these individuals a 

desirable recognition in the estimation of their more 

academic classmates and a reciprocal respect between 

teacher and pupil. In a more remote way, these activi- 

ties tend to have an integrating effect by establishing a 

basis of understanding between industrial arts arid other 

phases of the school program. 

Permanent laboratory units are almost a necessary 

part of the auto mechanics program. The student entering 

auto mechanics for the first time without specific know- 

ledge about cars seldom hesitates to indicate that he 

needs some "try out" experiences before he undertakes a 

"live" job. To this boy, who has had no experiences with 

automobiles either in junior high school or on the out- 

side, work on the laboratory units is very much in the 

order of exploratory contacts. Mechanical intelligence 

to boys of this age is a matter which concerns their 

prTde; they are able to "save face" in the presence of 

their more mechanically educated classmates by having 

the teacher "make them" go through an exercise of this 

kind. This, however, does not mean that all freshmen, re- 

gardless of background, should be required to disassemble 
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and reassemble laboratory units. Given a latitude of 

choice, they will usually seek jobs on their own level of 

ability. These units should include engines, transmis- 

sions, differentials, complete chassis, and whatever ac- 

cessory units the need demands. The laboratory units 

will be in use most of the time. Some boys might be 

quite familiar with engines but need to "explore" trans- 

missions. Others will need exploration experiences in 

still other areas, and sorne will need to establish famili- 

arity in all areas oefore undertaking a ttlivet job. The 

exercises should result in a definite amount of learning. 

No repairing is done on the laboratory units but a lesson 

sheet is prepared by the teacher setting forth definite 

things to do, thins to find out, and questions to answer. 

References can be made to a text for names and functions 

of the parts and procedures to use, etc. Here, too, is 

an opportunity for practice in using the micrometer. 

The units need not be In operating corditlon but 

they should be fairlj complete. They may be purchased 

from a wrecking yard, but engirkes, especially, are more 

frequently secured by donation. Automobile dealers who 

sell new engines are glad to give the old ones to the 

school provided they are not put back into service. 

The high school boy who produces a true "hot rod" is 

seldom given credit, in adult circles, for the marvelous 
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piece of mechanical engineering which he has accomplished. 

Through the eyes of the majority of adults, he is looked 

upon as a showoff, a rowdy, a nuisance. Perhaps they 

think him a little stupid. To understand a hot rod ad- 

diet, one must first cultivate his acquaintance. This 

cannot be done by cordemning the object of his pride-- 

his hot rod, The way to his confidence leads through 

this object. He feels about the same degree of pity for 

the adults who ride their clutches and cantt back into 

parking spaces, as they do for him. The high school auto 

shop is about the only class where he can be made to feel 

at home, He must put up with the fact that he knows more 

about cars than does the teacher--but he is willing to 

impart his knowledge to whomever will lister--everi to a 

teacher, The writer recently received just such a libe- 

rai education. After a somewhat equal basis was obtained, 

a mutual respect grew up whichresulted in a likewise mu- 

tuai broadening of interests and understanding. These 

"queer" youth of today are the manhood of tomorrow. 

Youthful drivers constitute one of the social problems of 

the age and it is the duty of the school to deal with it. 

Most of these boys are intelligent; they can be educated 

to safety, cooperation, and the ideals of our democracy. 

But we need to reach them. The "hot-rod" can be made an 

avenue of approach rather than an instrument of 
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destruction--if the avenue is paved with s'mpathetic 

understandirg and proper guidar.ce. 
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SUMMARY AND RECOM1v1EDATIONS 

1. The study of transportation should follow the pattern 

of other industrial arts areas through the grades; it 
should be broad and general as lt begins In the lower 

elementary grades, assumes its true identity at the 

junior high school level, and possibly reaches a 

moderately high degree of specialization near the end 

of the senior high school period. 

2. The nature of the manipulative activities integrated 

with transportation units for the several grade 

levels should be as follows: (1) elemeitary handwork 

activities as a means of motivating and vitalizing 

learning in the major units of social studies or 

science. (2) The junior high school: modelmaking, re- 

pair of bicycles, scooters; disassembling and reas- 

sembling of automotive urAts. The purposes should be 

the development of skill and understanding in the 

simple repair of transportation machines common to 

the junior high age level and. a broad exploration of 

all types of transportation machines, ircluding a 

closer examination of the automobile and its parts. 

(3) The senior high school: continued exploratory 

study of the automobile, its parts, their function, 

nomenclature and measurement insofar as such is 
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needed. Actual repairing of automobiles in the vari- 

ous categories representative of the several special- 

ized branches of the automotive repair and mainten- 

ance industry (examples: automotive electrician or 

body and fender repairman). This may include some 

degree of vocational training, as the individual need 

arises, if no other provision is made to carry out 

the vocational function. 

3. The function of the instructional unit for the senior 

high school level should be as follows: (1) to pro- 

vide a pattern for giving instruction in such a way 

as to exercise profound respect for the personal 

integrity of the individual and to bring him to real- 

ize his worth to himself and to the groups of which 

he is a member. (2) To provide a means of integrating 

the knowledge and experiences gained from other 

sources with the information being taught. (3) To 

provide real experiences in living through which ex- 

ploratory interest may be satisfied and intelligent 

vocational choices made. 

4. The transportation laboratory, on the senior high 

school level, should be so equipped as to provide for 

exploration of the nature of the automobile, its 

parts, and their function, as well as to explore the 

characteristics of vocational work in the several 
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specialized fields which make up the automotive re- 

pair and maintenance industry. The completely 

equipped "unit shop" is best adapted to this purpose. 

5. The industrial arts teacher who has chosen a special 

field should become proficient in that field and main- 

tain such proficiency. 

6. Conclusions formed, concerning facts revealed by the 

survey of the study, are listed as follows: (1) The 

majority of the auto mechanics laboratories studied 

are of the shop" organizational type which, as 

such, are well adapted to the mariner of instruction 

here recon]mended. (2) Since three-fourths of the 

schools studied offer auto mechanics to some degree 

and in some form, it is significant that the subject 

meets with the general approval of those whom it con- 

cerna. (3) "Auto Mechanics" is the title almost uni- 

versally applied, but a term indicative of a broader 

purpose would be desirable. (4) The average size of 

classes is about twenty students, which seems to be 

about right for effective instruction. (5) Indicated 

plans for improvement in instructional facilities 

point toward a demand for more teachers who are 

properly prepared to teach auto mechanics. (6) As an 

average, a little over one-fourth of the total class 

time is spent in activities other than shop work. 
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This proportion seems to be in line with the objec- 

tives implied by the integrated unit of instruction. 

The time schedule should be flexible enough to pro- 

vide for varying conditions but regular enough to 

lend co!:tinuity. (7) Tne proportion of "live jobs" 

(70%) used for laboratory work, to that of instruc- 

tion on permanent laboratory units (30%) would be 

expected to vary according to the previous experi- 

ences of the students of each class. According to 

this assumption, only a minor portion of the boys have 

need of beginning exploratory experiences. However, 

the judgment of teachers seems to indicate that more 

exploratory experiences are needed than are actually 

provided. (B) Excepting the vocational shops, most 

of the laboratories show a definite lack of equipment 

to provide broad and comprehensive experiences for 

their students. (9) Four semesters is represented as 

the average maximum number of semesters of auto me- 

chanics a student may elect. This would probably be 

sufficient for general exploratory purposes, but would 

leave little time for vocational exploration or devel- 

opment of skills. In view of the individual differ- 

ences of the students, the course should be open to 

election by some students for the entire high school 

period, especially if no other provision is made for 



vocational instruction in auto mechanics. (10) It 

is revealed that only about one-third of the schools 

have facilities for auto mechanics instruction suf- 

ficient to meet student demand. A demand of this 

magnitude in a field so closely related to the life 

pattern of modern youth should not be ignored by pub- 

lic education; the need for outstanding instruction 

and all necessary facilities is self-evident. 

7. Teacher education institutions should provide techni- 

cal information and training in skills in all branches 

of automotive work for those of their students who ex- 

pect to specialize in this field of teaching. 

8. The industrial arts auto mechanics laboratory should 

be equipped to provide for comprehensive exploration 

in the various specialized fields, representative of 

the several branches of the automotive repair and 

maintenance industry. The equipment need not be of 

the production type and the entlre cost need not be 

prohibitive. 

9. Many opportunities are open to the auto mechanics 

teacher for keeping his skill and technical knowledge 

up-to-date. This should be felt as a responsibility 

to his calling. 

10. Special problems which will inevitably confront the 

beginning auto mechanics teacher include the following: 



(1) Student cars as projects; these provide real life 

problems for laboratory work. (2) Outside cars as 

projects, provide purposeful laboratory problems and 

may result in other benefits. (3) Laboratory units 

are a necessary part of an auto mechanics program de- 

signed to allow for individual differences and provide 

for exploration. (4) The auto mechanics shop offers 

the best opportunity to reach the "hot rod" enthusiast 

and give the guidance necessary for self-control. 
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APPENDIX 



C FRESNO STATE COLLEGE 

P Fresno 4, California 
Y 

April 21, 1949 

Dear Sir: 

We, of the Industrial Arts Department of Fresno 
State College, desire to send Industrial Arts teachers 

into service who are well informed in subject matter, well 

trained in necessary skills and techniques, and abreast of 

the modern trends and philosophy of Industrial Arts. We 

feel that your comments and suggestions can be of great 

assistance to us in the preparation of Industrial Arts 

teachers. 

As Instructor of automotive mechanics, here at the 

College, I am in need of certain information regarding 
the type and scope of automotive mechanics classes which 
are conducted in the high schools of this area. I 

should also like to get the school admiristrator's point 

of view concerning the value of automotive mechanics in 

the high school curriculum. In order to collect and as- 

semble this information into a usable form, I have pre- 

pared two questionnaires, which are enclosed herewith. 
One for the use of the administrator, and the other to be 

checked by the teacher in charge of automotive instruc- 

t ion. 

You have my sincere assurance that any information 

received will be used in a strictly professional manner. 

Schools replying to this questionnaire will automatically 
receive a summary of my study. 

Since the sunmier vacation is drawing near, I shall 

appreciate a reply at your earliest convenience. 

Very sincerely yours, 

/s/ Donald Dettinger, Instructor 
Department of Industrial Arts 
Fresno State College 

DD:ph 
En c. 



Attention of School Administrator: 

1. Does your curriculum include any instruction relative 
to the automobile? (maintenance, repair, upkeep, 
theory, or operation) 

Yes No 

2. Titles of courses in which automotive instruction is 
offered. 

3. Are any of your auto mechanics courses presented on a 

vocational basis? (Minimum of three-hour periods 
daily) Yes No 

If yes, is your program federally reimbursed? 
Yes No 

4. Please check the statement below which most nearly 
describes the manner in which your automotive Instruc- 
tion Is presented. 

a. Vocational (T and I) unit shop 
b. Vocational (Non-T and I) unit shop 
c. Industrial Arts unit shop 
d. As one area of a general shop 
e. As part of a farm mechanics course 

_f. Combined with driver education (training) 

g. Other:____________________________________ 

5. If auto mechanics is taught in the general shop, with 
what areas is it combined? 

6. Class size limit per instructor: ______________________ 

7. Do you feel that auto mechanics is readily justifi- 
able as a separate course in your curriculum? 

Yes No 

8. Are you plaxning, or hoping, to improve your facili- 

ties for auto mechanics instruction? 

Yes No 

If so, in what way? 
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9. If you are not offerring auto mechanics instruction, 
please indicate the reason below: 

a. 

b. 

C. 

d. 

Insufficient demand 
Financially unable 
Unable to secure a suitable teacher 
Other: 

10. Other comments: 



Attention of Auto Mechanics Teacher: 

1. Fractional average of course time spent in activi- 
ties other than shop work. (Class discussions, 
demonstrations, field trips, etc.) 

87 

2. Please check one or more of the following statements 
which most nearly describes the type of laboratory 
work provided for your auto inechauics classes. 

a. No laboratory work provided 
b. Disassembling, checking, reassembling, and test- - 

ing of automotive units kept in the shop. 
_c. Service maintenance and repair of buses or other 

vehicles belonging to the school or school 
personnel. 

_d. Work on vehicles brougìt in by students. 
_e. Work on motor vehicles belonging to persons or 

institutions not connected with the school. 
f. Other: 

3. WhIch of the above types of laboratory work do you 
believe to be the most effective as a teaching 
medium, regardless of its practicality in your case. 
(Indicate by letter) 

4. Please check whch of the following items of equip- 
ment are provided for and used by the students en- 
rolled in your auto shop classes. 

le Valve refacer 
_3. Cylinder boring bar 

5. Cylinder ridge reamer 
___7. Connecting rod alier 
_9. Main bearing line 

boring bar 
_ll Frame straightening 

equipment 
_13 Brake drum lathe 

15 Body grinder 
17 Motor tester (Suri, 

Allen, etc.) 
19 Distributor tester 

_2. Valve seat grinder 
___4. Cylinder hcne 

6. Piston cam grinder 
_8. Piston pin hone 
_lO Crankshaft grinder 

12 Dynamic wheel 
balancer 

14 Body and fender 
s traightening 
tools 

_16 Spray paint 
equipmen t 

18 Set of portable 
motor test in- 
s truments 



21 Battery charger (fast) _23 Armature undercutter _25 Generator testing stand 
27 Brake lining machine 
29 Hydraulic brake pres- 

sure tank 
_31 Hydraulic press 
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20 Armature lathe 
22 Battery charger 

(slow) 
_24 Armature growler _26 Steam cleaner _28 Brake cylinder 

hone 
30 Piston skirt ex- 

p and e r 

5. Do your classes operate by semester terms ( ) or 
year terms ( )? 

6. How many terms of auto mechanics is it possible for a 
student to elect? 

7. Are you equipped with mock-ups and cut-away models? 

Yes No 

8. With your present facilities, are you able to admit 
all students who wish to elect auto mechanics courses? 

Yes 

9. Other comments or explanations: 


