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CHAPTER I

GENERAL INTRODUCTION TO THE PROBLEM

The information in fhis manual has beén prepared with
the thought e¢f consciously directing attenticn of students and
student-teachers in the industrial'arfs field te certain specific
factors which are pertinent to the teaching of this so-called
special Eubject, Some very definite items will be evaluated:
methods of teaching, aims and objectives, types of laberateries,
standards of achievement, records, environmental facters (health,
safety, details of reom, equipment and supply management, etc.),
the teacher, and other items which centribute toward the cen-
duct of successful learning.

It is a recognized fact that the student in training
must make very definite reactions te situatiens and conditions
which hé has observed if they are to be of much value te him,
Unless he realizes that a definite reaction should be_made to
situations, his training will necessarily centinue at the expense
of his school., He must be an individual who cemes prepared to
accept his responsibility and direct effort in the right directiens.
Cenclusiens of procedure based upon observatioens sheuld be founded
upen judgment and experience and not upen personalities, hearsay,
and previous eopiniens,

The student will find that ideal conditiens seldem obtain

and that excellent results do not follew froem them, but there are




ether factors of extreme importance. First ameng these facters

is the teacher standing in the pesitien of leader and adviser.

One thing te be learned abeve all ethers is that he is expected
to realize and it is his duty te achieve the best possible

‘results with the facilities available.
I. THE PROBLEM

Stafement of the preblem. The trend in recent years

{ has been te organize the industrial arts efferings under a plah
i knewn rathgr generally as a cemprehensive general shop. The

| majerity ef begimning teachers may well expect their teaching

i experienée in the industrial arts to begin in small communities
\ in which this type ef industrial arts effering prevails. The

| writer's experience has led him te recegnize that student-

? teachers are cenfrented with a definite need fer guidance inm

; several preblems conneéted with the teaching ef industrial arts.

It is recegnized that there are many areas ef experience

that ceuld well be offered in the cemprehensive general shep.
~ This study is an attempt te deal with the preblems cennected

with seme of the areas commenly feund in this type ef shep..

Impertance of the study. Recegnitien eof the need fer

. the guidance of student-teachers of the industrial arts subjects

!

‘18 evident frem the ameunt ef piecemeal, unassembled materials

13

Ealreaiy available en varieus phases ef cemprehensive general

‘iéhop teaching preblems., There is, therefere, a need for a
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compilation of infermation of value te the student-teacher.
This manual is an attempt te meet this need by furnishing some

ef this requisite infermatien.

Seurce of the data. Much of the infermatien used in

this study has been gathered frem many ef the finest asvailable
textbooks that deal with the teachingﬁproblems ef industrial
| arts. A listing eof these excellent seurce beeks can be feund
‘ in the bibliegraphy ef the study.
Many eutstanding current mégazine articles have made

their centributien te this manual. The Industrial Arts and

Vecational Education magazine was found te be a particularly

fine seurce of periedical material. A cempilatien of these

articles can alse be found in the bibliography ef the study.
Personal discussiens with outstanding educators in the

field ef industrial arts have been especially fruitful in pre-

Paring this study., MNany ef the discussions led te later classe

roem discussions that breught te light many phases of the subject

previeusly entirely unconsidered.

1I. DEFINITION OF THE TERM

’

The comprehensive general shep. The cemprehensive general‘

shep, which houses a number e¢f small related divisiens under the

direction of ene teacher, is widely used and will give a small

cormunity with limited funds sn eppertunity te effer a rich course




in industrial arts.l Fer exemple, & compfehensive generél ,

shep may have instructienal divisiens in metalwerk, woedwork,
drawing, heme mechenics, medel aircraft, and electricity. It
may have other divisiens in additien te thaose listed abeve,

In this type ¢f erganizatien it often happens that ene
or twe divisiens will be given special emphasis. We may think
of the comprehensive general shep organizatien as made up of
& number of related sheps shrunk by the remeval of individual
pupil equipment until théy will 211 ge into one shep. This is
the legical wey te heouse & bread nén-vccational course with the
limited equipment and space afferded by the reseurces ef the
type usually feund in the small schoel.

With this methed ef orgahizatien, pupils may be assigned

prejects in any ef the divisions ér even prejects which invelve

the doing of werk in several related divisiens,
1171, CRITERIA OF GOOD TEACHING

"Al]l things being equal, that methed is better which
will furnish the child that experience which will centri-
bute te his grewth in knewledges, skills, habits, attitudes,
and purposes, which in their turn will centribute te the
welfare o¢f seciety."?2

The fellewing statements harmonize with approved prac-

tices in sound educaticnal pelicy. Therefere, they may be

1l Ieuis V. Newkirk and Geerge D, Steddard, The GCeneral
Shop (Pecria, Illineis: The Manual Arts Press, 1929), p. 13.

T

2 Ruby Miner, Principles ef Teaching Practically Applied

(Beston: FHeughten-Mifflin Cempeny, 1924), p. 30.




considered ériteria fef-good teaching. 'Thbse criteris were
presented by Professor Hareld Bright‘of Indiana State Teacheré
College in a lecture given in the summer of 1941 to a class
studying the supervisien of student teaching.

l. FRducatien is guided and directed growth,

2, The pupil's activities are given direction only
by some goal which he seeks to attain,

3. Problem-sclving is the way of human learning.

4, Persistence in preblem-sclving behavier varies with
the explicitness of the directiens which the pupils receive,

5., Iearning is mest effective when optimally emotidnalized.
6. Xnewledge of pregress is a powerful incentive to effort.
7. All learning involves integratien.,

8. Applicatien of the learning preduct is essential if
transfer is te take place.

9. Independence in learning is encouraged if the pupil
has secme choice in what he is te de, how he is te de it,
and when he is te do it., (The assignment should shew
evidence that all pupils, net merely the bright, enjey as
much freedem of actien as is consistent with directien and
guidance of learning in greups.)

10, Because ¢f the fact ¢f individual differences,
pupils sheuld net begin necessarily at the same place,
nor preceed at the seame rate, in the same direction, and
in the same way,

IV, AIMS AND OBJECTIVES OF STUDENT TEACHING

aAt the feurteenth annual session of the supervisors of

student teaching, Charles W. Waddell® gave & list ef general aims

o Charles W. Waddell, "Supervisien ef Student Teaching,"

§gpér71sors of Student Tbachlng, 14th Annual Sessien, 1934,
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and objectives of student teaching that are easily adaptable
to the preblem ef the student-teacher of industrial arts., aAn
adaptation e¢f his list ef aims and objectives follows:

1. These relating te personal qualities:

a. To meke students theroughly awsre of the effects
of personal trzits upon teaching ability.

b, Te aid the student te overceme or reduce
remediable handicaps,

c. To develop and cultivate desirable mental
and temperamental habits and attitudes,

d. To establish and strengthen native qualities
of leadership and character.

2. Those relating to the student's backgreund ef
preparation: :
a. To increase prefessional insight end outlook.
b. Te supply metive and purpose for perfecting
professional knowledge and skills.
¢. To habituate the student in the practice of
careful, specific, daily preparation,
d. To premete a grewing independence in self help.

3. These relating te the student's manegerial ability:
a. Te develop sensitiveness to hygienic, well-
regulated workshep atmesphere and the habit
of attentien to such matters.
b. To give guided practice in recognition of
levels o¢f pupil behavier and in adaptation
of methods ef centrel tec pupil needs.

4. Those relating te skill in teaching:
a. To give practice in recegnitien ef the type
ef learning invelved in any piece of pupil woérk,
b. To give practice in adapting teaching procedures
to the learning types invelved.
c. To give practice in directing pupil purposing .
and planning,
d. To promete a degree of mastery of the tech-
~niques of the types of lessen procedure used
in activity teaching,
¢. To habituate students te the maintenance of
high standards ef werk; te the diagnesing of




5.

7,

individual difficulties; te the application
of remedial measures; and to the checking ef
results.

Miscellaneeus ebjectives:

Q.

b.

Ce

d.

Te determine fitness fer certification and,

by trial, the level of werk fer which the
student has greatest aptitudes.

To develep increasing capacity to selve teach-
ing preblems en the basis ef principles.

Te give practice in building large units eof
work, in bresking dewn subject-matter barriers,
and in teaching in terms ¢f integration e¢f
child experience rather than in terms of
traditional subjecte of study. )

Te acquaint students with effective metheds

of the use of activity curricula, books, excur-
siens, and other teaching materials,




CHAPTER 1II ' ’
THE TEACHER

Success in teaching seems te be influénced by and te
a large extent dependent.upen certgin rather intangible
qualities or characteristics in the student-teacher. Netable
ameng these are his mental health,'physical well-being, philesephy,
schelasfié preparatien, and personality traits, and his conceptiens
ef the relatiahs he has with pupils, parents, supervisors, and

the community in general.,

Mental health., That emotienal stability is a requisite

facter in success in teaching is so evident that its impertance
must net be overleoked. Some censiderations which seem te affect
success are mental in origin and rather intangible, The student
must at all times maintain an epen mind on all questions and be
willing te consider new ideas., He must be concerned with the
development ef the whele child rather than the child's attain-
ments in his own limited field of instructien. The student should
have definite idegs as te the relativé values of work and leisure,
He sheu;d arrive at a desirable balance between werking time and
leisure time, The leisure time activities sheuld be in accerd-
ance with clean living.

The student-teacher must be congenial, coeperative, and

eager to assist in furthering all phaées of the scheol pregram,
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He must net enly prefess te be willing te help oethers, but he’
must evidence that willingness by his actions. In other werds,
his intentions must be understeocd.

The student must be able to face life squarely. He is
net in a pesitien to make his conditions; he must adjust himself

te them. The degree and extent of this adjustment to unalterable

situatioens determine very largely his success in his chosen field.

A'teacher is a student; therefere, the student-teacher
must not lese sight of the fact that his success depends largely
upen continued grewth. He must be of an inguiring mind, He must
be able te assimilate and make the best ef the cemplex problems

of living; beth inside and cutside of the classroom,

Physical well~being, 'A physically sick person cannet
téach with any very great degree of success. The teacher sheould
at all times strive to ﬁaintain a state of physical efficiency.
This doeé not mean that he sheuld be a fadist er a crank, but
that he sheuld adhere te, recoghize, and accept rules whibh
contribute te his physical well-being.

The educatienal backgreund of the student should have
included very defihite instructien in maintaining his physical
health, such as: periedic medical examinatiens, periedic dentsal

examinatiens, regular exercise to maintain physical fitness, and

dietary habits cenducive te the maintenance of good health.
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Philesophy. Every teacher should have a general phil-

osephy ef educatien and a subject philesophy that integrates
with the former, There sheuld be little or ne conflict between
the two. We cannot teach withoeut a philesephy. Having this, we
set up objectives for teaching our Subject-matter. Without a
philesephy, it would be difficult to know what to teach or how te
select a curriculum. With a philosophy, it is easy te justify
the methods ef teaching 6r the course of study used,

The teacher should have a bgoad general background of
infermatibn and experience as well as know the individual field
to be taught. He should knew child psychelegy. He should be
familiar with the learning proecess and practice its principles.
His educatienal philesophy sheuld stimulate him to think. The
teacher's philesophy will be persenal. It will change as the
person “grows" and changes. Change can be fer goed or bad. The
teacher sheuld keep in step with the changing werld.,

In formulating a teaching philesephy ene sheuld consider
the fellowing: the growth of the individual; educatiomnal
adjustment; ability te use habits, skills, data; transfer of
training; open-mindedness} individual differences; child or
student interests; self-directed activity; self-expression;

the child-centered school; influence of a definite pregress
of effortj democracy; and the limitatiens eof the scheels in

educatien., The teacher eof industrial arts must believe in the
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philesophy ef learning by deing. The fellewing purpese of '
a philesophy of education is enlightening:

A philesophy of educatien is net something which stands
apart in the experience of the individual., If it is sign-
ificant at 211, it must give meaning te metheds ¢f teaching
and of learning; it must meke its contributien to the under-
standing and develepment of cheracter; it must furnish
criteria fer the judgment ef secial progreses; and it must
throw light upon the current scene, whether national or
international.? :

The educaticnal creed of the late Francis Narien Stalker
is, fer all practical purﬁoses, a fine working philesophy fer
®ll teachers of industrial arts and other subjects:

T¢ have and to keep a sane healthy seul in a scund
healthy bedy; te think straight, to appreciate beauty in
nature, in the fine arts, and in the deeds of men; to act
nebly; to work skillfully with the hands as well as with
the head; te realize that there is work to be done in the
world; abeve all, te be censumed with a burning desire te

do a full share of the world's work -- these are the marks
of a completely educated man er weman .

Sufficient understanding e¢f the philesophy of educatien
te enable the student te have seme appreciation of the aims of
the school in general -- te have & clear conceptien of the

relation of industrial arts teo the ether subjects of the curric-

ulum is desirable.S

Educatienal preparatien. The best teachers fer the gen-,

eral shop are net tradesmen -- master craftsmen in a specific

# Michael Demiashkevich, An Intreduction te the Philesephy
ef Educatien (New York: Amerlcan Book Cempany, 1935), p. 181.

o -9 TFrancis M. Stalker, "My Educatienal Creed," (from a
_ plaque in Stalker Hall of Indiene State Teachers College, 1940)

6 I\Tewklrk and Steddard, ep. cit., p. 186.
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trade -- but men ef wide technical training whe knew how to ’
collect, assemble, end erganize available materials and present
them te the class in a clear and ferceful manner, It is net
possible to become thoroughly preficient in mere than one, or
twe at the mest, ef the 1arge number ef mechanical trades.

The student-teacher sheuld have as intensive and exten- |
sive & technical training as.seems'practical in the time that t
is usually alletted to the cempletion of undergraduate prepara=-
tion -- four years. Fis fundamental technical training should
include\beginning courses in drawing, design, wocdworking,
finishing, electrical work, sheet-metzl working, printing, bench-

metallworking, machine-shop practice, feundry, etc,

Since the general shop teacher is closer to the occupa-

tional life ef the students than mest other teachers, he should
be instructed in various occupatiopal requirements, empleyment

trends, 'and facters influencing success in these occupations,

He sheuld be able to offer a course which will present eppor=-

tunities for expleratien and guidance.

Perscnality. The mest impertant single force at the

disposal of the scheel fer the upbuilding e¢f character is un-

doubtedly the character ¢f the teacher. Habits ef conduct are

7

quite contagious. The student-teacher must aveid the common

! . 7 Frank C. Sharp, Education for Character (Indianapolis,
. Indiana: The Bobbs-Merrill Cempany, 1927), p. 9.
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errer of assuming that vague terms such as "personality," !
"natural aptitude," and "commen-sense" are potent spells to charm
away all the difficulties of the school-room and atene fer all
the deficiencies due te ignerance and lack of professional
training. They cen never serve as a substitute for scholarship,
prefessional knowledge, experience,'and hard work, The person-
ality ef a man is the sum total of what he is, and varies as
greatly as people vary. There is such a thing as aptitude for
teaching, but one must judge for himself how much of it is
natural and how much of it is the result of study and hard work.

The persenality ef an individual is net a fixed quantity;
it varies with his experience and grows with his growth., It
has streng peints and weak points. It is partly goed and partly
bad. If personality is the cause of success, it is also the
cause of failure. The strongest facter of all in shaping this
growing personality, in strengthening the weak places and in
overceming the bad, is individual effort. The personality of
& man is not what he thinks himself to be, net what other peeple
think him te be, but what he really is. This real self is the -
sum tetal of all the influences that have consciously or uncon-
sciously entered his life, all the subtle influences of race,
heredity, and ancestry, all the petent facters of early enviren-

ment in home, church, and neighberheod, all the theoughts ef his

past, all the emotions of his heart, all the decisions of his
will, all the lessons he has learned, all the deeds he has done.

All these added together are his persenality.
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Reiations with superviger. The student-teacher is

generally respensible in some measure to one or mere supervisory
officers, The measure of this responsibility ie usually large
end is usually centered in one official variously known as the
critic~teacher, the supérvising-teacher, the l&boratory super-
visor, etc. For most purposes the)term critic-teacher is‘used
to refer to this official, ' o |
;The fundamental purpose of supervigion, whether of
schools or eof other activities, is tc effect increased efficiency
of all who participate therein. One of the functions of the
critic-teacher is to effer constructive criticism. It is often
difficult for student-teachers to appreciate the purpose of
such criticism, or to avail themselves of the aid which is
offered in this form. Criticism has not fulfilled its missicn,
if it stops with uncevering the teacher's strengths and weak-
nesses. - It must also include an analysis ef teaching situations
. Which will enable the student-teacher to repéat successes and
aveid failures. A wide-awake teacher will be searching and
asking fer suggestions pertinent to impreving his teaching.
Constructive criticism epens up the way for growth by giving the
teacher the éncouragement and help which are needed to undertake
the new or unususl type ef werk, Many ef the best teachers
_might have remained in the less efficient group, had it not

been fer the help and inspiration which were given by a wise

supewlser.
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H

Relatiens with pupils. The desire for g feeling of

persénal worth is universal, and it gives one a powerful impetus
to activity in e wide range of situstions. It is one of the
most importent human privileges. To be successful in our
4re1a¢ions wifh pupils, we must understand the influence of this
objective upon the behavier of yeung‘people. Such knowledge
constitutes one of the major controls of instructors; without
this knowlédge, we can seldom be successful in dealing with
young people,

The impertance of recognizing another's desire for
recognition and responsibility is widely known, This is revealed
in the common statement that one must be diplomatic, for diplo-
macy is'largely a matter of using methods that are gratifying
to this ambition. It appears that what is needed primaerily is
not exhortation to appeal to this ambition, but instructioen
in methods - of procedure.

The student may be likened unte a dynamoe; a dyname
radiates magnetism, and that magnetism either attracts or
repels., The teacher can make positive or negative appeals to
the want of a feeling of personal ambition, Making positive
appeals consists of addressing the student in a manner that
either spares or furthers his pride, and of suggesting a course

;.ef action that will serve as a means of attaining a feeling of

- personal ambition, Making negative appeals usually creates




: ) ) 16
in the individual stuaent fear that qnleés he does certain
things, or refrains from doing certain things, he will lose
prestige and respect. Not all persons can attain the same
degree of success in attempting to persuade others by giving
them feelings of personél ambition.

The psycholegy of dealing'with young people, or of
maintaining discipline and holding fﬁe good-will of the students
depends upon action. If your "area" is well-rounded, you will
have little or no trouble in maintaining discipline. lhe
students will be kept so busy and be so enthusiastic with a
conquering, burning determination to make good, they will
have time for nothing but that which leads them nearer their
coveped gecal. Many teachers do not possess this ability eor
talent of action. When a class is called, they sit in a chair
and expect to maintain attention and respect. This cannot be
done in a general shop class without hurting the feelings of
the students. If the feelings are hurt, the instructor,.not
the student, is at fault. Show me a teacher who walks quietly
eand with dignity, who knews his subject, and who possesses
actien, and I will show yeu a shop that never werries about
discipline,

Every student likes tc think that he is considered

capable of making his own decisions, and that he is free to do

as he cheoeses. With tact and courtesy, an incerrigible student's

ego may be overcome, We need te recognize the fact that people
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like te feel they are écting on first decision. If thé decision
is contrary te the well-being of the other students or to the
edification of the shop, then perhaps a little inductive reason-
ing by the one in charge Will solve the problem.

Psychology of persenality is the direct study of indiv=-

idualities. ©Since no twe blades cf'ggass, no two leaves, no
two insects are alike, certainiy we-cén expect ne two individ-
uals tc have the same mental, physical, educaticnal, or pseycho=-
logical reascning. Wé.muét, therefere, treat each student sep-
arately, and not collectively, in the magtter of discipline as
well as in the matter of holding good-will. The teacher whe se
attitudes are faverably established and well-developed freguently
finds that these attitudes are transferred through his students
te other classrooms or departments where the students will come
in contact with ether persons who need g change in point of view.

| ;et us be s¢ dignified and friendly that our lives and
characters mey not be repellent, but be pesitive and have a
lasting and everlasting power of attractiveness, one tcward the

other. Then the problem of discipline in our shop will be sclved

and the geed-will cf the students will be everlasting,




"CHAPTER 111
AREA ATNMS, OBJECTIVES, AND CONTENT

I. GENERAL

The purpcse of industrial arts. Accepting the theory

that general industrisl training is "worthy of the time of

8ll and sufficient for meany" é few rather general goals for
industriél arts training mey be set up which harmonize closely
with all ef our ideas of training; (&) training for citizenship,
(o) vocationazl and educational guidance, and (c¢) intelligent
consumption of material things. These geals will be best attained
through as rich an effering in number and variety of shops,
media, courses, or areas, as finances will allow, and they are:

l. Experience gained in perfermance c¢f manual activi-
ties in greatest accord with sound practice, develepment of
skills, 'and conservaticn of life and health.

2. Ability and resourcefulness will be assisted by
adding to the pupil's knowledge a weslth of experience which
he will be able tc use around his home.

3. The boy will be led to see his need for training
along definite lines of a kind best suited to his native in-
telligence and envirenment,

4, Numerous industrial activities will be explered,

offering fundamental training in typical enes which will later

sexrve as a basis for making a mere intelligent choice of his
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life work“aﬁd also pro%ide vocational preﬁération if the'choipe
is made in the industrial field.

5. Sympathy with problems of industry from the stand-
points of both consumer and producer will resu;t from a first-
hand knocwledge of them. |

6. Cooperative, as well as' individual effort, will pro-
vide situations similar to those the bgy will meet in life,

7. ZEducational guidance toward a vocational choice can

best be given through these subjects.,

8. Necessity for accuracy will become apparent,

9. The boy's moter tendencies can be satisfied and
coordinated with his mental processes.

Many sets of industrial arts objectives have been
formulated in the past, many of them very outstanding; but the
list that seems to stand out above all the others was edited by
John M. Trybem, who, with other members of the staffs of Industrial
Arts departments from Detroit, Michigan, offers the following:8

l. To help te¢ train a student for successful living in
an industrial community, and thus Prepare him for better
citizenship,

2. To serve as one of the meané by which a student may
find his vecational aptitude and preference, and thus assist
in guiding him into a vocatien in which he will succeed,

3. To develop some ability in the use of toels that may

serve as a foundation for future training in school or on
the job,

~ 8 Jehn M. Trybom, Handbeok on Industrial Arts and

.~ Yocational Education, (Detreit, Michigan: Toard of Education,
o 1930)’ p. 170

[
Pl
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4."Ib help a ﬁupil gain a gene}al knowledge of tool
processes and of manufacturing methods and materials valuable
te a2ll men living in a manufacturing world.
5. To train pupils in the coecrdination of mind and body
by means of well-organized and interesting teol work on an
individual er group basis.

6. To develop safeﬁy consciousness in relation to man-
ufacturing conditions and the general use of tools,

7. To develop leadership and character by giving the
students an opportunity to assum€ responsibility in such
positions as "foreman" and "superintendent" in the school shop.

8. To develop abilities with tools used in the care
of the home, and to instill interests leading to hobbies
of construction,

9. To develop coeperation.

16. To teach a student to take and to carry out directions.
II. DRAWING

We must acknowledge that drafting is highly valuable
and essential in the industrial arts field because it is the
"univefsal language of industry." Drawings of various kinds are
universally used to shew accurately and clearly the forms, size,
finish, color, and construction of an object. Architects and
engineers alike use drafting to develep and record their ideas
and te transmit them to those who are to execute their designs.,
Drawing has‘a definite contributicn to make to the education of "
the youth of our schools. The following objectives of drawing
should be considered carefully by the student-tescher:

l. Te develop powers c¢f visualizaticn,

2. To give experience in exactness of thought,
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5. To awaken the vocaticnal interést cf the student.’

4, To strengthen the constructive imagination.,

5. To give the pupil experience in exactness of expression,

6. To teach the reading and writing of the language of
industry ahd tc give practice in making mcdern working drawings,

7. To acquaint the pupil with_many of the interesting
and useful facts ebout industrial organization, methods, ma-
chines, and materisls,

8. To acquaint fhe pupil w;th correct drafting room
procedures and drafting as an ccecupation.

é. To familiarize the pupil with the contributions
drafting mekes to life through the develcpment of an appreciation
of art;and tc develop enduring avocational interests, skills,
and knowledges,

‘10. To develop an appreciatiocn of relationships between

industries,

Content. In most school industrial arts ectivities the
pupils are called upcn to read drawings, blue-prints, or sketches
soen after they begin to work. The situaticns in the school, |
as well as in practical life, calling for ability te read drawings
far outnumber those calling fqr ability to meke the things shown

~on the drawings., The mechanical drawing area must not be develeped

with the idea of specializing in any one field or trade. There
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will be many students enrelled who Wlll not enter any 1ndustr1al
field when they have completed thelr publlc school education;
‘therefore, the area must be worthwhile for any student who may
choose or elect the general-shcp course as & pert of his course
of study. | |

An area in mechanical drawing should be constructed so
as to be variable in length of time réquired for completion,

meking it applicable for different groups of students. It is

quite true that nc group will mske the same develcpment in any
given period of time., Other variable feactors affecting the'
drawing effering are the number of students in the area, the
length of the class period, the frequency of the class meetings,
the size bf the laboratory space allotted for drawing purposes,
indiviaual differences, and many other things.

The expeéiences offered the beginner in drawing should
preperly include & study of the equipment of the draftsman and

’ éractice‘in the manipulstion of this equipment. Sheet layocut

work, lettering, orthegraphic projection, free-hand sketching,
working drawings, graphs and charts, picterial drawings, elemen-
tary blue-printing, and detail and assembly drawings may be the
most important learning activities of the beginner in drawing,

The activities of learning in the units offering drawe

ing instruction should at all times be guided by the objectives

of drawing previeusly mentioned. The student-teacher must always

realize that & course or a part ef a course is valusgble only te
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the extent’t£at it deveiops the objectivéstcf the course and
of education as a whole., The teécher mﬁst remember that the
interests of the pupils will vary with the units presented.
Some of the students will be greatly interested in blue-print
reading and construction, ﬁhiie others‘will be ﬁbbred to death,"
The wise teacher must try to organize the content of his course
on a psychological as well as a pedagoéical basis, If the
teaching is organized in this way, it is unlikely that many
students ﬁill ever be given opportunity to become indifferent
to such an extent that their outlook on the field of drawing‘is

an unwholesome one.,

III. WOODWORKING

| Wood is the chief material used in making many inter-
esting and useful things in the school workshop and home workshop
as well as in the factories. Woodworking not only affords the
student ah opportunity to meke useful things, but it also
provi@es him with much useful information about commercial
occupations, The carpenter uses wood in the construction of
~houses and other buildings not only for the framework, but also‘
for the exterior, the inside trim, the floors, the window and
door frames, and many other parts, The home owner uses wood in
the construction of shelves, flower boxes, trellises, fences,
i and other‘ornamental/and useful things around the home and yard,

The woodworking area of the general-shop course should prepare

_the student for at least the general-purpose work around the home,
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The student-teacher mus% consider the folléwing objecti#es of
woodworking in the planning of any arez for woodworking in the
general shop:

1, To give the pupil experience in thg use and care
of bench-wocdworking toolé.

2, To give the pupil experience in the use and care
of some machine-wcodworking tools. -

3. To give the pupil an understanding of the fundamentals
of the use of various woddworking tools.,

4, To develop a sccial spifit through cocperation with
other areas and departments,

5. To add to the pupil's educaticnal and social devel-
opment through an acquaintance with industrial activities.

6. To encourage pride in persconal achievement and
accomplishment,

7. To prcvide an avenue for originality in design
end execﬁtion;

8. To provide a knowledge of the shop materials that
are generally useful to any citizen.

9. To provide explcratory expetiences that mey lay a
foundation and help'the individual in the choice of an appropriate
vocation,

10. To develop menipulative skills and knowledges that

are compléte enough so that the experiences will be of usakble

f value about the home and community,
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Content. The instructional content of any course
must not only challenge a student's interests, but alsc his
@bility. One of the best procedures tc follow in this matter
is to select projects for the wocodworking area that grow pro=-
gressively more difficult. It must be remembered that the
effectiveness of subject-matter inhthe life of the pupil depends
in a large measure on gcod instruction. The student-teacher must
place emphasis first on pupil needs and utilize teaching content
to serve those ends. Our most important consideration, therefore,
in the selection of subject-matter is the need of the pupil.

If home construction or industrial woodworking occupies

a prominent place in the community, the area of instruction
offered in woodworking will be greatly influenced by this fact.
It would be well in thie connection to emphasize the important
part that wocd plays in the life of our commuhities and nation.
‘One elementary consideration will undoubtedly be the
teaching of how tc work with surfaced lumber and assemble pro-
jects involving simple joints., This unit of work will present
to the pupil many aspects of the woodworker's work, such as the
use of saws, hammers, planes, rules, try-squares, marking-
gauges, vises, braces, bits, scrapers, and other tools. This
phase of the area can be presented in many ways. Probebly it
will have its beginnings in the instruction of squaring stock

to, thickness, width, and length.

o
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Many other itéﬁs will undoubtedlyfbe dealt with in |
the woodworking area that will be of informative value, Amoﬂg
-these items might be the reading of a blue-print, a sketch, and
a working drawing; the use of finishing materials; the calculation
¢f lumber costes and preparation of material bills; the use and
care of all common Woodwdrking too;s; the presentation of much
related information concerning lumber,; holding devices, occupations,
finishing materiel, etc. If possiﬁle, our woodworking area should
include instruction in wood-turning. Wood-turning is justifiable,
not because of its occupational possibilities, but mostly bécause
of its interest and skill-training values., If the area content is
to be truly all-inclusive, some attention should be given to
patternmaking. The constructicn of elementary grade solid and
split patterns, solid patterns with cores, and patterns with loose
pieces, as well as information cbncerning the patternmaking trade

would be valuable and desirable,
v, ELECTRICITY

Our civiliéation is hardly conceivable without the
services of electricity, the applications of which have become
very closely identified with social progress. Without fear of
contradiction the statement can be made that the mcdern schoolsb
have not yet given the subject of électricity anything like the
propertionate amount of importance that it has in modern life.

Industrial arts teachers have recognized that the logical place

to show the basic principles and varied applications of electricity
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should be the industrial arts laboratory.

The most glaring weskness of assigning to the industrial
'arts teacher the task of offering instruction in electricity is
the fact that very 1itt1e.or_no instruction is being offered in
this highly important phase of industrial arts in the teacher-
treining institutions at present. If teachers with no back-
ground for the teaching of labqratory electricity are sent out
to give instruction in electricity, we can expect very poor
instruction as a result. Most of our teacher-training insti-
tutlons offer preparatlon for this phase of teaching in the
physics department, and nct in the industrial arts department.

Since this subject is so very important in everyday
living in our wcdern world, it undoubtedly has a place in our
comprehensive general shop. The following objectives are,
therefore, applicable to the area of electricity:

._l. To develop an appreciation and understanding of the

applications of electricity in the home.

2. To develop an appreciation and understanding of the
applications of electricity to the world in genéral.

3., To develop an appreciatioh and understanding of the
relation of electricity to our social and economic development,,

4. To obtain an understanding of basic electrical theory

and information within the range of the pupil's ability, inter-

ests, and needs,
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5. To discover aptitudes and interests in the'variou§
electrical industries and occcupations,
6. To beccme aware of the relation of the electrical
industries to other industrial fields and to society in general.
7. To be akle tolplan an epproach in attacking any
practical/eléctrical problem.
8. To become familiar with tﬁe construction of common
electrical devices and machinery.
_9. Tq_become familiar with the cperation and maintenance
of common electrical devices and méchinery.
10. To become acquainted with the various electrical

industries and occupations.

' Content. 1In comparison with other areas of the general
shop it is less difficult to vitalize electricity than certain
other areas because electricity offers a wide range of interest-
ing and practical content. Cofrelation with other areas of
education bothvin thershop and beyond the shop are possible to
a great extent. The area will provide a chance to gain abilities
and‘attitudgsracqqired through demenstration, experimentation,
observation, study, etc., with basic electrical theory and prac-
tice'in all its interrelations with modern living. The practicél‘

construction of shop equipment and demonstration materials may
play a minor part in the area offering. We must . encourage our

students'to bgild projects involving the theory and practice of

electricity in home workshops as well as school workshops,
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Iﬁ the setting-up of any offering we must hold in mind
that our offering must be flexible and adaptable to the needs

of the community. Therefore, it-never seems guite desirable

to aim‘at complete uniformity in the content throughout an area
as large as a state or naticn. Teachers must select such content
as will best meet the needs of their students. 1In the general
shop offerings, however, we must not‘narrow our checice of exper-
iences to the extent that the work takes on any severe vocational
aspect. Neither should‘it become just anothef text-book'course,
scarcely distinguishable from other purely academic courées.

» -This offering of electrical instruction should include

a thorough study of the theory of the electrical circuit, followed
by practice in such activities as assewbling an extension cord,
installing simple bell circuits, etc. A study of the principles
of inSulators and conductors and their uses would always be
practical. Our offering should also include a thorough study

of the generation of electric current; pfactice in electrical
testing and meter-reading; a study of the relation of magnetism
to electricity; and practice in making the various types of
electrical circuit connections. Studies of electrical occupaticnal

opportunities should alsc be made.
V. BENCH METAL

- The per;qd in which we live is often called the age

of 'steel. Perhaps it might more appropriately be called the
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age of alloys, since steel itself is an alioy. Iron in pure '
form is never used commercially and can be produced only at
considerable expense. The extensive use of iron and other metals
began with the development of the steam-engine -which supplied
man With a powerful and reliable means of driving the machinery
he had previcusly invented and whicﬁ heretcfore had been
driven by the gncertain pcwer‘supplied by slaves, animals,
wind, cor water,

Many workers are represented in the metal-working
industry; for example, toolmezkers, machinists, molders, pattern-~
. makers, automobile workers, and many others. Bench-metal work
is not a sharply defined trade in which the members perform
specific tasks and develop specific skills to a high degree.

The benchworker does the major part of his work on a bench and
works largely with hand tools. Many benchworkers are among the
most versatile and resourcéful tradesmen found in industry. Since
this group is not reported in the census separately, there seems
tc be nc way of determining the number so employed.

The follqwing general objectives are applicable as
guides in forming ocur area of bench metal for the general shop:

l. To train the pupil in accepted practices in laying
out work on metal.

| 2, To obtain manipulative experiences in the working

of metals.
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5. To develop an appreciation of the working proper-.
ties of metals.
4, To acqueint the student with the proper ways of
cutting different metals. -
5. To develop knéwledge cf and understanding of the
drilling proccesces as related to bench-metal work.
6. Tc develop ability to bénd and twist cold metal
bars and rods. ‘ .
7. To gain an ability to tap holes and turead rods.
8. Tc become familiar with the operation of all common
. bench-metal working devices and machinery.
| 9. To develop an appreciation and understanding of
the metal trades and their relaticns toc our socizl and economic
development and tc the world in general.
10, To provide exploratory experiences that may lay a
foundation for and help the individual in the choice of an

appropriate vocation or avocation.

Content. ~ The actual constructive work in bench metal
should include the construction of suchlprojects aS'lamps, flower=-
ot holders, brackefs, and magazine holders. ;

Related technical information should include a study of
the sources and manufacturing of iron, the importance of bench

nmta; in industry, the”tools used, safety practices related to

bench metal, and many other important considerations,
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Minimum instructicnal units should include practice in
the laying out processes, use of measuring tools, holding devices,
cutting tools, taps and dies, various metal festeners, etc. The
bending; twisting, drilling, bunching of holes, and finishing of
metals must have consideration. This work will give the student
the background of the bench-metal onker's trade by manipulative
work in filing, chipping, hackésawing, riveting, drilling, pipe--
cutting, and other operations.

The area content should alsc, include practice in making

a bill of material, planning and designing, blue-print reading

.and lgyout work. .

VI. SHEET METAL

Sheet-metal work has been carried on by mankind for many
centuries. When cne attempts to define the field of sheet-metal
work or to enumerate the number of people engaged in that field,
he immediately realizes that he is confronted with a most
formidable task. 1In fact, he is confronted with a problen that
no one has, as yet, sclved accurately. The United States
census figures show approximately 164,000 people engaged as
tinsmiths, ccppersmiths, and sheet-metal workers. These figures
probably include people engaged in such activities as rocofing

and in operating local.tin-shops supplying and installing tin-

: work for heating systems, gutters, flashings, etc. on buildings,

When one realizes that the sheet-metal industry uses
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sheets of metal ranging'in thickness from 17160 of an inch or
less to 1/8 of an inch, then the terms sheet metal and sheet-
metal industry become much more inclusive and significant both
'economically and sccially. The prcduction of new alloys of metal
in sheet form has given scciety lighter, better, and faster auto-
mobiles; trains, airplanes, and ships. This is also true in the
field cf hcusehcld utensils, household-gnd office furniture, and
a variety cf containers.

This type of metelwork is particularly adspted to the
shop where e@uipment is limited, becéuse few tocls are required
for obtaining satisfactory results. The authcr has had meny of
his students make tools and devices to assist them in their work.
Suitablg hammer heads mey be made frem short lengths of discarded
automobile axles. Chasing tools, chisels, punches, and raising
tools may be made from wern-ocut rcund and square files. Wood
forms for use in raising metal may be made from hard wood and
are very serviceable,

The growing importance cof the sheet-metal industry makes
it practically a ?must" in the comprehensive general shep. The
following_objectives are applicable to this study:

1. To give the‘pupilran understanding and eppreciation .
of the mo@ern sheet-metairindustry.

2, To give manipulative experience in the working of
some cppmqh sheet metals.

3. To provide an avenue for originality in design and

‘executicn.
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4, - &b give the %upils an underséanding of the fundz-
mentals cf the use of varicus sheet-metel working tocls.

5. To give the pupil experience in the care of some
sheet-metal working tocls,

6. To enccurage pfide in personal achievement and
accomplishment.

7. Tc develcp menipulative ekiils and knowledges that
are complete enough that the‘experiences will be ¢f usable value
about the home and community.

8. Tc become aware of the relaticn of the sheet-metél
industry to other industrial fields and to society in general.

2. Toc become acquainted with the varicus sheet-metal
occupaticnal oppcrtunities.
)lO. To be able to plan an apprcach in attacking a

practical sheet-metal prcblem,

Content. The growing importance of the sheet-wmetal
trade makes correlaticn with other areas of educaticn both in
the shop and beycnd the shcp possible to a great extent. The
area will provide a chance tc gain abilities and attitudes
acguired thrcugh demonetraticn, Qbservation, study, etc., with
all their interrelations with mcdern living. Ihe practical con- '
struction of shop equipment mey play a major part in the area
offering. The justificaticn will be that these constructional

experiences may be offered with materizls readily available to

- anyohe, hence of practical value to the layman,
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The beginner'in‘sheet-metal work mﬁst first become
familiar with the laycut prccesses in sheet metal. This may
include‘the making of sketches, drawings, blue-prints, or other
planning devices. DMNost elgmentary sheet-metel work requires
knowledge of certain principles of drafting. The layout work
should be done as a part of the work on the projects.

The use of various tools to.cdnstruct sheet-metel
prcjects already laid cut will necessarily include the use of
cgtting tools and devices; drills, end punches. A study cf the

forming of sheet metal and the various ways of making sheet-

metal joihts is also desirable,

- A knowledge of the various ways of reinforcing sheet
metal such as hemming, beading, wiring, crimping, burring,
raising, and turning should be included in the area content.
The use and application of soldering devices and appliances
and other commonly used fastening devices for sheet metal

have their place in this area of study.

VII, HOME MECHANICS

For many years the industrial gfts offerings»have con-
sisted thefly of thg making of things. No consideration was
givgp‘tq“the_practica; Value of the ability of boys and girls
to repair equipment used in the home. A few progressive

teagherg such as Earl L. Bedell and Ernest G. CGardner began

experimenting with work of this kind., The interest and the
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acknowledgﬁent of value frcm bcth students and parents was
instantaneous and wholehearted. Letters from fathers and
mothers to teachers have testified that an offering in home
mechanics mekes a very strcng appeal to parents and students
alike. The variety and the practical nature of the content make
it an easy area in which toc hold the‘interest cf pupils,

The life of a house is estimated at about fifty years.
Many of us live in houses that are severzl years cld, and the
eéuipment_installed now in these houses represents a long period

of develcopment in design. The selection of this equipment and

its maintenance is a matter of pride and of vital interest to

us. Students of adclescent ege teke great pride in knowing that
they are a part of the home and have part of the responsibility
of keeping it in good condition, |

‘The'objectives cf an area of study of this type in our
general shop program overlap the broader objectives of education
probably to a greater extent than any of our other’area offerings.

If To encourage more worthy home membership.

2. To becqmeAfamiliar with the use of a variety of
tools generally available for home use. | |

3. varprqvide an opportunity for the use of initiative
around the home in dealing with problems.

4,» To encourage a continuous practice of citizenship.

5. Ib inspire confidence in the pupil's ability to

- -maké'simple repairs about the home.
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6. To interest the pupil to teke pride in keeping
the hcme in geod repair.
7. To develop an interest in owning good tools and
in caring for and using them properly.
8. To develop abiiity to attack a problem pertaining
to the maintenance of household appliances.
9. To give ccnsumer khqwledge about the selection and
use of the products of industry.
10. To promote the use of hapderaft for leisure-time

activities in the home.

- Content. The content of the hcme-mechanics offering
should,)mgre than any otker cffering of the general shop, be
based on a careful ccmmunity survey. In addition, it will be
found desirable to base the area on a study of procedures in
other cities. The general content of the area may be somewhat
as fellows: the reading and making of simple working-drawings;
care and use of hand tools; selection and care of clothing; care
and adjustment of plumbing; care and use of finishing materials;
care and adjustment qf_electrical devicés in the home; care and
repair of metal articles in the hcme; selection and arrangement
of home furnishings; care and adjustment of windows and doors,

The instructional divisions or unite of the home-mechanics
area shouid be determined by grouping the home maintenance and

¢ consumer needs which have encugh similar characteristics to permit

efficient instruction. For example, one unit may be based cn
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the care ahd adjustment'of windows and dcofs. The propér maine
tenance of windows and doors is very~important in the efficiency,
Safety; and convenience of home life. Screens and storm sash
must be changed with the Seasons. Iocks and hinges must be
kept in good working orderlfor efficient operation and to bro-
tect the»home from theft. Windows must Dbe properly cleaned for

sanitation and light.
VIII. MODEL AIRCRAFT

The importance of aviaticn in the curriculum of the
schools of America has been realized but lately. REverywhere
'there is & demand fcr more airplanes and more pilots for mastery
of the air. The war will undcubtedly be won by air power and
future,defenses will be associated in a large degree with the
alr force. What is true of military strategy is equally true
of commercial development. The post-war era and the Planning
for stable 1nternatlonal relaticnships will be concerned to a
great extent with the extension and maintenance of commercial
air trade-routes. It is important that the industrial arts
studies should be sc orlented as to develop an understanding of
thls new method of transportatlon and its effect on the pregress
of the United States of Amerlca. 7 ‘

~ Since October, 1935, Germany has decreed the teaching
of«aviatioh from kindergarten through secondary school. Monthly

Ig‘magazings entitled Luftfahrt und Schule (Ayiation and School)

~ have been distributed to all teachers. A series of textbooks on
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the fundaméntals cf aviation and allied topics has been'pre-
pared and is being studied by all pupils in the Cerman schools.
Such teaching has been carried on in other countries, including
Italy and Jazpan. It will nct be an easy task for the schcols in
the United States to catch up with the extensive program that
these other countries already have under way, tut we not only rust
catch up with it, we must surpass it and subsequently redirect
it from military to social purpcses.

The cooperation of the school shop has already been

enlisted in this program by the request and the fulfillment of

the requeSt that the United States Mavy made shortly after the

entrance of the United States into the war for models of warplanes
to be used in gunnery and detection schools. This work in aircraft
building becomes a Work cf prime importance in the teaching of
industrial arts, especially in the general shop.
| The following objectives have been formulated in partial
Justification of this new progrem:
l. To give the student a concrete understanding of
basic aviation principles.
2. To develop certain manipulafive skills in fine
craftsmanship. _ » ,
3. To discover the relationship of industrial arts

___4. ‘Tb discover and apply the bgsic principles of

aerodynamics and the theories of flighﬁ.
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5. " To develop éhop mathematics related to aerodynamicg.
6. To develcp an awareness c¢f the future cf aviation.
! | 7. To explore the cccupational possibilities of
gviation as a life work.

8., Tc train the pupil in cerrying out the plans and

blue-prints cf model aircraft.

i 9. To provide an avenue for originality in design
| and execution.
10. Tc encourage pride in perscnal achievement and

acccmplishment.

lCcntent. The United States Navy has given us a guide
in the selection of materials for the wcrk to be given in the

aircraft area of the general shop. The construction of accurate

scale mcdel werplanes is very instructive and useful. This
construction program, althcugh cocmparatively new to the general
shop, is in reality an old idea -- that of model airplane
building, lcng a hobby of great numbers cf boys and girls.
Industrial arts can make many unigue ccntributions to
the program of "air-conditicning" the youth of America. If the
project idea is to be carried out in the ccntent of the model
ai;craft»offering, anAintegration with other school departments '
unld suggest such projects as making a mcdel airport, child-

R sized planes,_apd toy airplanes. Experimental equipment could

also be ccnstructed such as a wind-tunnel, a globe-stand, and
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devices for.showing "1ift" and "drag." | | ,
; It is the cpinion of the author, hcwever, that for the
pfesent the cffering of the mcdel aircraft area shculd consist

primarily of a program cf mcdel building, such as is suggested

by the United States Navy program, including both gliders and

flying mcdels. 1In such a program of instruction, implication

I for teaching the principles of aerodynamics, related science,

and mathematics 1is indicated.
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CHAPTER IV
ADMINISTRATIVE PROBLENS

A number of administrative considerations in the field
of industrial arts are werthy cf scme discussion in a treatise
of this type. An attempt will be made to touch upon and discuss

a few of the moest important of these eonsiderations,

I. THE SHOP AND ITS EQUIPMENT

General considerations gﬁ_éhog—planning. The following

principles were formulated, set up, and revised by twenty ex-
perienced industrial arts teachers in conference at Iowa State
College recently. These principles will form an excellent check-
sheet for the use of any person, teacher cr administrator, who
ié intrusted with the planning of the schcol shop. Professor

William L. Hunter has edited the list cf principles that follow.9

1., All parts of the shop should be visible to
the teacher.

2., DNetural lighting area should équal at least
one-fourth of the floor area of the shoep.

3, When possible, have the teachert's desk in
theAvicinity of the entrance.

4, Block off or fill up recessed spaces. E o
5. Arrange equipment to permit free use cof aisles.

6. When possible, lockers should ke inside the
shop and recessed into the walls,

' ' . . , ix }
¥ William 1. Hunter, "Principles of Shop-Planning," z
Industrial Arts and Vocational Education, 23:38, February, 1934. ¥
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7. The flcor should be adapted to the type of
shop work, concrete flocrs being avcided when possible.

8. DPrcvide fcr maintenance of tools and equipment.

9. Tlace the key cebinet where it is most
convenient. ‘

10. Machines commonly used in sequential order
should be placed in the order of their operation.

11. ©Shop doors should cpen outward.

12. Avoid placing students where exposure might
affect their health.

15. Arrange machinery for maximum safety.
14, Utilize to & maximum naturally lighted areas.

15. The blackboard and bulletin board should
face the light.

16. Machines should not be placed on columns or :
pipes which will transmit scund to other rooms.

17. Avoid an copen-beam ceiling. ‘
18. Walls and ceiling should be a light color.

19. ZEquip with self-contained portable machines
whenever practicable.

20. Have transparent partitions between the shop
and its auxiliary rooms.

21. All of the shop should be on one floor when
one instructor is in chearge.

22, Do not permit studeénts to regularly use more:
than one.entrance tq the shop.

23. Iocate toolroom and tool panels so as to
avoid exqessive travel.

24, Adequate storage space should be provided.

25. The benches and storage equipment should be
large encugh tc accommodate standard sizes of material,
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26. Have fire extinguishers of the correct type
and size_readily available.

27. Keep cbstructions out of the line of light.
28. Choose north light when possible.

29. Have scundproof flcor, ceiling, and found-
ations fqr machines.

30. All machines should be ccntrolled by a master
switch under lock and key.

31l. Where necessary, have a dust-collector for
machines,

32. Windcws should extend tc the ceiling from a
pcint as low in the wall as practicable.

33. DPlace equipment sc as not to interfere with

>opening qf doors.

34, Provide steel cases and waste containers for
inflammable materials,

35. DPlace the most frequently used equipment near
the center of operation.

36. Have an adequate first-aid equipment case
readily accessible.

57. Have a metal-covered glue table,

38. Ilocate machines so as to accommodate meximum-
sized material. !

39. Ground all power-machines and insulate all
metal furniture in an electrically powered section of
the general shop. ’

40, Plan the shop so as to reduce disciplinary
problems_to a‘minimum.

41, Distribute items of similar equipment so as
to be of'value to all workers.

42. Paint safety zones around dangerous machines,

43, Equip dangerous machines with effective guards,
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44, Provide exits for fumes, gases, and other |
injurious substances.

45, Do not have large amounts of lumber, supplies,

and materials openly accessible to pupils.,

46. Locate equipment so as to avoid all shadows
possible con working areas.

47. In determining proper lighting facilities,
secure the recommendations of a competent lighting
engineer., i

48, Aveid using the shep as a passageway to
other rooms in the building.

49. TFlocr of shop should nct be more than two
feet below ground level.

50. When practicable, have all the floor space
of the same floor on the same level.

Bquipment for suggested areas. One must be sure that

the aims he has set up for his course of study are for the
betterment of the boy and in keeping with the progress of the
community. As previously mentioned, the aims cf industrial
arts may be divided into two groups, namely: (a) manipulative,
and (b) non-manipulative as follows:

(a) Menipulative aims provide opportunities for self-
expression, training, and experience in common skills everyone
should possess and provide trade-exploratecry or try-out exper-

iences in typical trades.

(b) DYNon-manipulative aims provide training in industrial

arts and»industrial arts appreciation (partially menipulative),

They provide & natural medium for guidance, educational and
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vocational, and a knowledge or understanding of the relaticn
of industry tc cur social-eccnomic welfare.

Industrial arts courses often prolong the educational
life of a bey by enccuraging him to remain in school. They
give the boy a chance tc show his inclinaticns and abilities
through experiences. They give him a knocwledge of occupations,
through auxiliary studies and‘relatéd inforwation., They offer
experiences in occupational wcrk and alsc provide training in
industrial arts eppreciation.

Before we can determine what tools and equipment are
- necessary for the shop, there are several things that should be
taken intb consideraticn. To acquaint himself with the community
needs,'one shculd find out by a survey what the vocational interests
are and the type of fundarentzls needed tc do this type of work.
This survey will be used to aid in a determinaticn of the areas
to be attempted in the comprehensive general shop program. After
finding out these things abcut the industry of the community,
the planner_should then acguaint himself with schocl shops
presenting a pregram similar to the discovered situation. While
making a survey of‘industryband school shecps, give particular
attention to the»type of machinery and equipment needed to make ‘
similar eperatiqns. Ihe findings made on field trips and inform-

aticn received by talking to shep teachers and foremen will be

immensely valuable in aveciding errors made by others., There should

t
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not be any tendency to'copy Cr surpass anj cther school or
schocl system.

Next, it will be necessary to nmake & survey cf the
suggested areas to determine the occupational work carried on
and alsc to find the exteﬁt of the cperaticns required to
complete the finished prcduct. The school is not sc much
concerned with the finished prcduct éé it ie with the fundamental
operaticns that it takes tc complete that product. We are now
ready tc make the decisidh as to the purpcse, content, and pro-
cedure to folleow with our instructicnal materizl.

After deciding what we will teach, to what extent we are
going tc teach it, and how we are going to teach it, we are
ready tc purchase tocls and equipment.

Tools and equipment may be classified into four groups:
(l) The ccnstant tools without which the individual is unab;e to
work to adventage (wcrk-bench, plane, saw, try-square, ruler,
etc.); (é) those large, fixed pieces of eqguipment for commucn use
in the preparation and care cf stock and tools for work (table~

saw, plener, tool-grinder, etc.); (3) frequently used tools or

supplemental tools, cne of which will éupply the needs of a group
of‘boysv(various_séws, cabinet clamps, drill bits, steel squares,
etc.); and, (4) special tools for meeting the cccasional cr the
unusual needs (dréw knife,»expansive bit, axe, etc.).

After the classification has been studied, then there are
some other modifying factors entering, such as: (1) The location

and flcor space to be cccupied by the equipment; (2) the size g
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and number*éf classes fé be accommodated; and, -(3) the amount
of money available for the purchése of the equipment.
Too many teachers have failed in the selection of equip-
ment because they have feiled to fermulate a definite statement
of the kinde c¢f work to be uhdertaken, the purpose cf the work
tc be done, and tﬁe courses to te pursued. It is best to plan
an ideal shop tc meet the definite statement, without regard to
cost, housing facilities, cr other éonditions; then to mecdify
the ideals set up to meet the limitations and needs that prevail
locally.
The inexperienbed teacher might see the ideal situation
" as cne in which each student is prcvided with complete equipment.,
This means that there will be meny tools that will receive but
little’use; therefcre, the cost of equipping a shop becomes a
discouraging factor. This is what is meant by an ideally equipped
situation: one that enables each student to have access, without
delay>or‘loss cf time, to the necessary tocls for the performance
of the work at hand. Then egein, access to tools is not a gquestion
of equipment only, but cne of organization as well. Without
organizaticn there would be confusion, delay, and much wasted
time as a result of all wanting to use the machine or tcol at
the same time. Thorough organizationAwill mean that every tool
will be in cqntinuous use without delay tc the pupils.
- The usefulness cf the tcols is an additional consideration.

A tgacher is hired to teach courses in shop work, and to appre-

ciate fine work and good design. He will consider certain tocls
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absolutely necessary. He must realize that the tools he buys
will be used by his successor, who is alsc an efficient instructor.
The instructor of the general shop must realize that he is teach-
ing general subject-matter cnly and not specializing in any
certain field; therefcre, he should not buy equipment for one
specialized field entirely. Special'tools mey be fcund discarded
or idle in a case of this kind; Eqdipment should be purchased for
the use of the students and not for the instructdr, although the
teacher may have highly specialized talents and training. An

instructcr should keep in mind that the pupil is only beginning

.to learn how to use machinery and equipment. This equipment and

machinery'shquld be of simple design, construction, and ocpereation.
' The cost of education has become an important social
problem. The cost of equipping industrial arts laboratcries
has been exceedingly high in scme instances. There are severzl
ccntributing factors in a consideration of the cost of equipping
a shop; ﬁamely, money available, offered "discount" reductiouns,
capable salesmen, and shop appearance. The cost should be given
due consideration, and often can be reduced by making an
intelligent analysis of the situation from various pbints cf view
before the purchaseskare made. It is not necessary to buy costl&
equipment to obtainva maximum of efficiency.

Mbney available pow_and the prospects of money available

in the future should be ccnsidered in planning a shop. Whether
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to spend all the money ncw con a few machines or tc plan to spend
part of it now and spread it over a larger area is a problem.
The type or class of equipment will determine the answer to this
problem in part. If there is any chance of gefting another
allowance next year, one cculd get a better class of eqguipment
by buying scme now and more next yeér. It may inconvenience
the program a little, but good crganization will help.

A knowledge of the community ability to pay for and to
support such a program will be invaluable. The development of
a comprehensive program Will help stimulate a need for more and
perhaps better equipment., It may be advisable to spread the small
amount of money available over as wide an area as possible,

The teacher must remember that the equipment in the shop
may greatly influence tne boy while in the shop. His future
attitudes are affected by the tocls with which he must perform
the operations. If the means for making a project are at hand,
a student will give the teacher very little trouble. The lack
of tools often causes disciplinary problems, for boys may wait

and try to slip tools away from a boy that is using them.

Laboratory planning and arrangement, Planning the

ar?angement ofethe general-shop equipment is a problem requiring
good judgment and intelligence on the part of the teacher, After
Working out the type cof offerings and the equipment lists, the

next job is toc plan an efficient arrangement of the equipment.




51 -

If this organization is‘carefully done, tiﬁe can be savéd'and‘
disciplinary problems avoided or made fewer. After some of the
factors involved in setting up a convenient shop arrangement have
been considered, we can plan cur layout with more intelligence.

Beyond a doubt the greatest single influencing and
determining feature of the comprehensive general shop and its
curriculum is the space available. .In z very great percentage
of high schools the buildings were designed and constructed
before even "manual traiﬁing" was in the curriculum. Thus
space for the modern shop had to coﬁe from what was originally

a coal room, basement storage space, or a toilet room. This

type of beginning will meke the problem of shop planning the

major consideration in the development of the industrial arts
program. Not cnly does it offer a prcblem to create a decent
working place, but it creates a situation in curriculum building
that may not be consistent with good teaching practices in
industrial arts instruction.

Light must be considered. YNoise is a factor, and
efficient operation of apparatus must be in mind. Varicus
pieces of raw materieal which have to be'reduced to smaller
dimensions require sufficient space for handling in machine .
operations. The planning or drawing area, which requires a certaiﬁ

degree of cleanliness, should obviously be as far from the dust-
producing machines as possible. Yet, since everyone works in it,

and will be constantly moving tc and from it, a central location
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will save éteps end will decrease the amouht cf passing; The
finishing area needs to be so lccated that there will be com-
parative;y little dust, and yet a free circulaticn cf &ir must be
provided. Portzble-type machines for weod and metal are adeguate
for the instruction in thece areas. They take up less space than
large-type apparatus and the outlay’is‘only a fraction as great.

Hand toocl arrangement is another item of crganization
that reéuires much thought. Should the hand tools be placed
in a separate tool room,vérranged cn a panel, or in portable

cabinets? Cne cf these methcds mey be better than the cthers.

There are & number of contrclling factors, not the least of which

is the arrangement of the building. Because cf the complexity
of the problem cf suitable arrangement, the novice in general
planning had best call in an expert, Such an expert is one who
has conduqted or is now conducting a successful general-shcp
situation. This person shculd have a background of considerable
research in organization,.

Items such as heating and ventilation, safety, acoustics,
and lighting should be given consideration in the arrangement
of the shop. At least two_hundred cubié feet of air space should
be available tg each pupil. Even more than this will result if -
the shop enrcllmeht is kept within the limits cf fifty square feetv
of flcor space per pupil. Hot air systems with fan blowers are

sgtisfactory if the air vents are properly lccated to get a cross

roon movement of air. Cold air ducts must be sufficient to




i

53
remove this air. Steam 1s an ideal heat if smell fresh-air
intekes &re arranged toc bring air in cver the radiators. Twelve
cubic feet c¢f fresh eair per minute for each square foot of flcer
space should be available. An average’temperature of 66° to 68°
will induce goccd work in shirt sleeves,1C

Natural light entering from‘the nerth is mcet desirable.
Window space should equal onleourth of the flcor space. ERenches
and machines need to be placed so that the light comes from the

workerts left crbfrom the front.

The type of ceiling, walls, and flcor will partially deter-

. mine the amcunt of shcp noise. Ceilings should always ke lined and

walls should be constructed with some type of sound-procf board.
NMoisy machines shculd nct be lccated near cerridor openings. Worn
machines, especially those with worn beerings, shculd ke repaired
tc decrease noise.

Proper arrangement will be a great step toward the complete
elimination of accidents. This statement is self-explanatory and

further discussion of safety will be found in Chepter V.
I1I. TEACHING -

Content and material. Administrators should realize

that it is more than a cne-man jocb to develop a general shop

10 Roger J. Weaver, "Initial Steps in Planning Shops,"
Industrial Arts and Vccaticnal Educaticn, 30:238, June, 1941,

t
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and prepare the teaching materials. However, the work is so

interesting and challenging to the teacher that he will usually

devote all the time necessary tc meske a success of his shcp.

Vany superintendents in the smeller towns hire a good industrizl

arts teacher and then make the mistake of assigning him extra

duties such as the ccaching of athletic teams. The general-shop

program is dcomed

to failure where the edministrative cfficers

fail to appreciate the amcunt cf time and energy necessary to

develcp and conduct an adequate general-shop program.

The schocl shep can net justify its prcgram if children

. do ncthing but make traditional objects cut cf wcod or metal and

then take them hcme as they did a generaticn zgc. The functions of

the modern industrisl-arts prograw reguire & much more significant

contribution. The better and more modern industrizl-arts programs

now provide for the following round of activities, information,

and appreciaticns

1.
shops and

2.
S
4.

5.
operation

6.
all types

thet are truly worthwhile:

Activities in as many industries as school
labcrateries will permit.

Use of typicel and important industrisl tocls.
Experience in prcducticn methcds,
FExperience in handicrafts.

Acguaintance with the crganizaticn and
of industrial and commercial enterprises.

Study ¢f safe and hygienic ways cof doing
cf work.
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7. Practice in identifying the mcre important'
methcds gmplcyed by industry.

8, Selecticn and use cf scme of the comncn
prcducts c¢f industry.

2. Utilizaticn of salvaged materials or products
for prcject werk.

1C. Interpretaticn c¢f the scurces, principles,
and applications c¢f power, such as steam, weter, internzal
ccmbustion, and electricity.

11, Study cf the origins and effects ¢f signifi=-
cant inventions.

12, Study cf waterials frcm scurce tc conpleted
cbject.

13, Study c¢f vccaticnal cppertunities, living

conditions, remuneration cf wcrkers, ccntroversial
guesticns pertaining tc cepital, lebor, and technolcgy.

11
In cur teaching in the schcol cf tcday we must prcvide

an education for a society that ié in many ways fundanmentally

industriel in nature. Therefcre, in planning the content and

materizls of the comprehensive general-shcp cffering, a program

must be set up that will ccntribute tc this general gecal. The

program cffered concerns itself with and draws its subject-metter

from the types of sources included in the items one to thirteen,

inclusive, listed abecve. The pcint of view taken is thoroughly
spund and mgdern in emphasizing thet menipulaticn, though important,
is but a means to an end, and can be only one pert of the whcle

program. It is imperative that there be included & study of the

- +1 Industrial Arts: Its Interpretation in American
Schools, U. S, Office of Educaticn, Bulletin #34, pp. 9-1C, 1937.
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social-econcmic character of the present déy. This study
should enable the pupil tc gain certain abilities, knowledges,

appreciations, and attitudes that are vital in mcdern life.

Presentation. The problem cf teaching at the highest

degree of efficiency is one that must concern the teacher long
befcre the first meeting of his class. Xuch of the planning as
to presentaticon of meterials must nececserily ke dcne far shead
cf the actual presentaticn tc the cless. It is highly important
that the general-shop teacher, as mﬁch ¢r mere sc¢ than any cother
teacher, e prepared to present the entire year's work befcre
even the first day of classwork beccmes & reality. In this
advance planning the mcst important consideraticn must be given
to the teaching devices that will be utilized in teaching. The
teaching devices applicatle tc the general shcp have been enumer-
ated aé follows by Newkirk and Stoddard: 1 (1) Individual
instruction, (2) Grecup instructicn, (&) Class instruction, (4)
Demonstraticn, (5) Reference materials, (6) Talks by professicnal
and business men, (7) Objective tests, (8) MNoving pictures and
slides, (9) Charts and pictures, (10) Class excursions, and (11)
Individual instruction sheets. .
The nature of the general shop will make the method of

individual instruction the mcst common method or teaching device

12 Newkirk and Stoddard, op. cit., p. 43.
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used; therefore, a large amcunt of the teacher's time will be'

spent in individual instruction. The grcup instruction method

or device will be used to a large extent as a time and effcrt

f saving device where the instructional needs of the individual

7 members cf the group &are Similar and time can be saved by giving

aid to the group as a whole. The class instructicn device will

be used less frequently in the ccmprehensive generel shocp because

the various grcupse will have but little in cormcn. When items

of immediate interest to the entire class come up, class instruc-

é tion is a useful device. The use of the demonstration device or

. technique will be largely confined to the presentation of the
prccedures involved in new manipulative processes that zre, or
soon will be, required cof the class or group as a whole. The time
used in the demcnstration should be short and the presentatidn

and related discussion shoculd be brief and to the point.

The selection of reference materials will require much
careful consideration. Reference will be made tc these sourcés
of infermaticn on the instruction sheete used by the individual
members of the class. These materials must be prctected but
readily available to all. The beginning teacher wiil find that
job sheets_alone are inadgquate to completely satisfy the needs
and wants of the students. A gocd library of reference materials

to supplement the teaching offered by the instructicn sheets is

desirable. As the instruction sheets become better adapted to

=




the cqurse’of study, feﬁer references wiil be needed. Wella
written instruction sheets sheuld centain the materials that
are essential te the unit of instruction which they represent.

- Short talks or discussiens led by interested and quali-
fied putsidersAwill be prifitable. This devicq is especially
advisable and valuable as 8 pa:t of -the guidance pregram, It
is best te eutline a preogram eof dispuséion for these outsiders
se that the principles ef econemy and erganization will be
incerperated in the talk., This aveids rambling discussioens
and gives a clear presentation ef the speaker's work as it ié
related to the activities of the class.

The testing program ¢f the shop is impertant as s teaching
§evicq because{ofyits_value in diagnoéing difficulties, measur-
ing results, metivating learning, and impreving instructien.

We have recently recognized the teaching values of the
various visual instructional aids. Moving pictures, slides;
charts, and pictdres fall into this categofy. Few of these aids
réquire much of the teaching time of the instructer and.all are
useful_in}supplgmenting_and strengthening the demonstrations.
These aids are very helpful in giving related infoermation and
in objectifying important procedure steps. Mre and more emphasis
is being placed upon the use of these aids. Class excursions are
informative in about the same manner as the visual aids and talks

by interested outsiders. These trips must be carefully planned

1
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if their full value fer ﬁnstructipnal purpoées is tc be
I realized; cherwise, they will be ¢f doubtful value,

‘7__ _ SQIYidgels has summed up the chief classifications of

the ipdividqal inst?uction sheets very well as follows: (1)

The operaticn sheet, based upon units of ipetrgétion»of the

p;ade invqlvgd inﬁwo;k ;obs, and net~gpon Jobs; (2) the informa-
tiansheet; presenting proeblems with,thé necessary information
fer their solution; (3) the assignment sheet, giving a definite
statement_of p:ob;ems and §uestions designed to direct the
reading, ebservation, and thought of‘the pupil; and (4) the jbb
sheet, prépared for specific work joebs centaining instructioen
for these jobs and for nc others., The individual instruction
sheets are very valuable aids in teaching areas of industrial
a?ts_inrthe gengral shop because they allow the pupils te advance

at rates in keeping with their individual differences.,

Evaluation., The teacher's task of giving grades is

very difficult., The matter of grading is ene of the most
.effective factors in education, net frem the fact-finding stand-
point, but frem the standpoint of fhe development of attitudes
and self;confi@encg, ‘It often seems that tee much émphasis is
placed on grade-getting and not enough emphasis en the essential

and indirect learning that is te be measured.

I3 R, W. Selvidge, Individual Instructien Sheéts
(Pegria. Illineis: Manual Arts Press, 1926), p. 13=-15,
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Individual interests, heme envirenment, native endow- '

ments, past experiences, and many oether facters vitally affect

~the work of the pupil. _Itwis easy te understand that it is

not possible for the teeacher, both from the standpecint of time
and practicability, te aqcumulate a;l of these facters and con-
gider them at grade time. A part of the fault lies with the
pupil himself for not confiding in the teacher more then he
does, se that the teacher may knew him better and understand his
problems and needs more fully.

Indirect results of teaching should also be considered

~in grading. If a teacher tries to set a group of standards by

which he can measure each pupil and grade him according to his
positien on a scale, he is sure te run into difficulties. If
such a system is used, the teacher neglects to remember that he
is megsuring the pupil entirely on the tangible and objective
work that he is doing and has entirely ignocred the personality
of the individual and the attitudes, ideals, and habits that
have been formed becausé of the work in spite of the social
influences and enviremnment te which the pupil is subjected.
1@@3 qf'the‘facts_vhichvwe teach are taught for the'purpose of
gg@gb;ighingides;;ablg_attitudes‘and ideals to help thg stgdent
become a better citizen, wgllgeﬁuippgd for life and living,

~ Mach qflﬁhe.yglqe.ef meking a feotstool, a table, or a

lamp, or any other article in the shepllies net in the article
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itself but.iﬁ‘the satisfacticn which the'pupil gets from makiné
jt; énd in the things which he learns abeut censtruction, pre-
pc;ﬁion, etgf} Th;s sense Qf satisfaction givesrthe pupil a
feeling of cenfidence in his ability, which is the important
thing after all.
The éuestion'as td whether or net failures are ever
legitimate is certainly a grave problem. The type of teacher
who thinks he must regularly féil a bertain per cent of his
pupils just te balance his curve of nermal distribution has
certainly been oﬁtmoded. This way of grading has passed inte
the discard. _ ‘ _
~ Failure probably should net be based upon the amount of
learniég absorbed. Every individual is able te learn to a certain
dggreg{ It is not so much what and how much the student learns,
but how he uses it. There are meny intelligent men in eur prisens
today because of their failure to use their knowledges in the right
way. Xailing grades should never be given without due notice and
a prigr conference so that the pupil will haie the oppertunity te
improvg and bring his werk up te the passing level, A failure dees
net become legitimate until the pupil himself refuses te do anything
about it, » N o
- In sh9p wq:k»?he:euis little or ne eutside preparation
and little opportunity to werk after school hours; absence is

an important factor to censider in giving grades. A certain

;‘ ameunt of absence is to be expected, for which ne deduction in

|
|
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grades should be given. Rarely, if evép, dees a pupil ask to.

make_uprback work. If the pupil dees ask to meke up work in .

the shop, a time worn assignment is te hand him a beek on

some related subject in industrial arts and demand a written
report on the subjectf If such a pupil does not attempt to make
up"lost time, then probably his grade should be lowered in order
that he will learn the value and need of regular attendance.

‘ Probably we should give gxtra- credit for heme shop work.
It is inadvisable, though, to give extra credit for several
reasons. One is that wévmay be shown work that some one else
has dong; for example, the boy may.bring‘his father's hobby-werk
torschoél and pass it off as his ewn wWork. Another reason is
that homewerk will probably be dene witheut supervision and is
very likely to be of a pooerer grade, and, if supervisien is
given, it will probably be given by the father or some other
member eof the family. If the teacher attempts to criticize such
work,}hp may reap gntagenism from these at home whe had a part
in the supervisien.

‘ Shall we give lower grades to the student whe is
habitually lazy and often idle than we give his more indus-
trious fellows? The teacher will have to study each case very
carefu;ly,ﬂ We consider the lazy_gtudent as one Who lacks interest.
ﬂhgvrealﬂgapse of hisvidlenessrmay be_his health, 8 rebgke,
fermer grades, failure to master elementary teols of learming,
g?d¥§h¢_}ike,‘_1frve_can discover his interests, we may be able

to approach him with a different viewpoint and thereby gain a

more satisfactery respense.
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Ih; beét teach;r in the world éannot entirely eliminate
all disciplinary problgms. It ie natural for pﬁpils to get into
éeme mischief with others with whom they assoeciate; but, we must
femémber that a busy pupil will have little time to get inte
géfious mischief., There are few cases where a falid reason for
léweriné a grade wouldube the deportment of the pupil concerned.
Basiﬁg grading upen discipline is a véry subjective matter and
is difficult to justify. |

A teacher‘must‘néver issue a grgde that he cannot defend |
éompletely'as to its validity. Parents, more eften than sfudents,
méy éauSe a great deal of trocuble unless the teacher can sit dewn
and>carefully point out reasons for the grade given and make
definite suggestions as to how it can be impreved.

f Seldom is the placing of undue emphasis on examination
merks justifiable from the point of view ¢f the industrial arts
teacher, The measurement of tests is as objective as possible,
but there is still much that is left untested. The student
should ha#g a grade that measures everything he gained from
the course, not just the few isolated items of details that
he was able to use to make a showing on a test. About the | j
only timgmthat wg cap>:gally sympathize with the teacher wheo ‘
admits that he has based his grades mainly on the test or tests |

that_have bgep'givcn, is when there are a large number of pupils

an acquaintance with individual students almost impessible,




CHAPTER V
ADDITIONAL CONSIDERATIONS
I. THE CONFERENCE

A valuable lgarning device fer the student-teacher is
the group conference., This is also a most valuable way of
evaluating the worth of the student-teacher. If these con-
ferences have, in reality, the value attributed to them, then
participation in them by student-teachers should carry weight in
‘the final rating. Through en exchange of ideas and experiences,
vnqt_only will the supervising-teacher and the student-teacher
beth‘receive ingpiration, but the supervising-teacher will alseo
be afforded an excellent opportunity to get an insight into the
intellectual and emotional processes of the student-teacher.
@ttitqdeé toward qonferences furnish an insight 1nto the charac-
ter and professional zeal of the student-teacher. Consideratien
should be given to those thoughtful and earnest beginners who,
vithoutrthe_sordid approach of the "grade hound," go to the trouble
of seekingvout'their various instructors or}specialists in order
to get advice as to the best procedure or bedy of maferialé suite
ab}grto‘thei: teaching situatipns. Through these conferencea.’
staff members are able_tp judge~the stuﬁent-teacher's progress.

_ The stg¢en#-tgacher should be made to feel that individual

conference is one of his greatest sources of help and inspirstion.
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He ahpuld»be'led to 1oo£Aforward to this pert of his wWork with
pleasure and confidence. He should be mede familiar with the
p;ingiples undgrlying both individual and group conferences,
:he\following principles underlying these conferences are
suggested as basgs for staiting:

1. A teacher of teachers is; in general, subject to

the seme principles es the teacher of children.

'2, _Conferences should bg cooperative. The supervising-

. teacher should do some listening.

3, Clearly defined needs shculd be met with under-

lylng prlnciples of good teaching. Triviel details should

’be omltted,

’4. Results of teaching should be based upon the know-
ledge, skills, and attitudes acquired by the pupils whether or
not the student conforms to procedures and methods employed by
the supervising-teachér.

~ &. Criticism should be largely comstructive rather
than destructive.
- - 6. Teachers should be guided toward habits of self-
appraisal_and~selffagtivity, : '_ A _

7. Conferehces should teke inte¢ account the individual

differences of student-teachers.
11, SHOP SAFETY

B Ihe general rules governing the school plant are of

& rather flexible nature, and they are applied accoerding to the
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temperamenf of the perséns who made them. But conditions are
far different in the shep where power machinery is used! The
mpst important and most binding rules there ere not made by
man. Instead,reach mechine has its own set rules. The jointer,
fprlexample, says, *If you put your fingers into my knives when
they are turning, yeu will have them cut off." The tragic fact
about this statement is that the jointer never fails to apply
this rule that it sets up. The table saw end the rest of the
power machines have similar rules. They, too, always enferce
them. The machine will never be caﬁght asleep on its job of
rule_enforcement. It will never have the least bit ef consider- !
atien for or teke pity on the inexperienced cperator.

If the student-teacher will present the problem of
safety in this menner te his students, he will find they are
ugually willing to listen to @ lesscn or watch a demonstration
on the correct methods of handling the machines in the shop.
He must glso stress the fact that machines, even when properly
safeguarded, a:evalways dangereus to the careless operator.
When using & machine, it is always necessary for the operater
to concentrate on the particular operation in which he is engaged.
ﬁ;s pind gnd eyes_must not wander to other ectivities. The
opgrater must never hurry'if he wishes to aveid accidents.
"Haste makes waste," is enly too true a statement in regard te

shop eafety. All machines should be equipped with safety devices,

i
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Guards should be placed on belts and pulieys to eliminate
much of the dange: of injuring the operater.

_ The teacher must not allew any student to use any eof
the machines until he has been shown how tc¢ use them properly
by a»class demonstration, ér by ihdividual ingstruction. The
carelees or the indifferent student should not be allewed te
use machineé at any time except under direct supervisien of
;hg instructor, and even with such a precautien, permitting
such students to operate machinery is a dangercus risk that
most teachers wish they ceuld aveid entirely.

- A foremen in a woodworking plant, when esked what the

’principal or most cemmen csuse of accidents in his shep was,

gpswgredvthatAlt was due te men trying te "lcok backward" while
qperatiﬁg sews and planers or shapers. A momentary turn tc spesk
to another worker or tc see what is happening in seme other part of
thevroom and the demage is done. 5K¢ép your eyes on the machine“
is advice‘mcre valuable to.the machine operater than is the rule
"Keep youf eye on the ball" te¢ the ball player. The student
whe calls out to a fellew Worke; engaged in sawing er planing
is eften respensible fer 2 seriouswaccident. When the students
pho:oughly upderstahd the necessity of "Safety First," the
danger frem accidente is materially lessened.

_ Safety as applied te precedures in a school er industrial ;

shop resolves inte ueing one's coumon sense and good judgment,

i
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Most of the modern machinery found in the scheoel shep is equipped
with guards and devices designed tc protect the eperater and make
ngration of equipment as safe as possible, Heowever, statistics
ghowuthat_guards and other safety devices afford only fifteen
per cent pretectioen. Thus eighty-five per cent of all accidents
in schoel and in industrial plants aie_due te a factor er facters
that cannot be guerded ageinst by mechanicel devices. This state-
ment holds & great truth tor the teacher of the general shep,
namely : ‘Ihe principgl factor accouqting for preventable accidents

is the human element., It may seem strange, but this same per-

-centage attributable to the same human element applies net enly

to mgchine_toqlsrfgund in the schooliand the industrial plant, but
to operation of automebiles, farming, homemaking, and mest ether
activities. Most accidents, therefere, are the result of seme-
one's thoughtlessness, carelessness, or lack of censideration

of the rights of others, They are aveidable if one will just
acquire the habit of thinking before deing.

‘ If we say that persons prone te accidents are habitually
careless, theughtless, and reckless, the oppesite may usually be
sgidrof persons whose rege:ds are reascnably clear; that they are
hab;tuallylgaiefu;, tpeughtful, conservative, and censiderate.
sgfgty{”thgn, is pringipa;ly‘a matter of just striving earnestly

ta lggrpnand>fo;;9w sgfe practices and precedures at all times,

It really reselves itself into a matter of many mere de's than

£
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dgnt's. It must be remembered that every person who has

aphieved recegnition as a careful, censiderate, thoughtful,

.fg:-seeing werkman has never failed to practice daily all the

rules of safety.

ITI. GUIDANCE

Every teacher in the public schools should feel his
responsibility in the field of guidance. While every true

teacher is willing and anxieus to assist in every possible way

in the guidance'cf his students, there is no teacher whe has
greater opportunity in this important field than the teacher
of industrial arte, and especiallylthe general shop teacher,

- Claude F, Turner of James Monroe Junior High Schoel,
Seattle, Washington, has made a rather clear statement of the
meaning of guida.nce.14 He said, "Guidance cannet be censtrued
as something you do to a child, but rather as a process whereby
you build up in him the desire and power to do something for
himself."

The following inscription is over the entrance of the

College of Education High Schoel at Greeley, Colorado, "Whose
teaches & child labors with Ged in His workshop." To this

inscription, Mr. Turner says we might well add, "He who inspireé

—IZ (laude F, Turner, "Cuidance -- The Shop Teacher's
Responsibility," ' Industrial Arts and Vecational Education,
26:269, September, 1937.

1
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a bgyrso that he glimpées his own possibilities for some
honcrable service in life is a master craftemen."l® Certainly
thgn @he industrial grts teacher has an opportunity to render
a worthwhile service.

o vBefore attempting to dc any work in guidance we should
have avdefinite conception of the purpose of guidance. It is
not the purpose of guidance to decide for young people in
advance what»occuﬁapion.they should,follow,‘nor to project
them into life's work at the earliest possitle moment, ner to
classify them prematurely by anyrsyétem of analysis. Veocationzl

guidance.should be & continuous process designed to help the

individual toc choose, to plan his preparation for, to enter
into, and to make progress in an occupation. At this point
let us give some consideration to the need for vocational
guidance, Industrialists throughout the country are beginning
to realize that much of the unemplcyment of the past few years
and many other social evils are due to the fact that persons now
at work stumbled into their jobs without guidance. The shock
of business-fgilures has convinced industrial leaders that the
misuse of human energy resulting from improper guidance will
eventually clgse thei? establishments, unless corrected.

With a complexrcivilization have come bewildering sub-

divisions of cccupations as well as a host of new ones until

IS Ioc. cit.




we now have a grand totai ef 20,000 differehf'caﬁegories'of work.
If we were to change positions or kinds of work every day includ-
ing Sunday from birth, it would take us abcut fifty-five years
to sample every variety of‘human‘labor. This statement helps us
appreciate the need for guidance. ;

M. Gdldsteinl6 points out that there are twenty to
twentyffivg millionvworkers who changevﬁobs to enter others
every year. This turnover represents tremendeus waste in terms
of_time, money, and human energies. The cost of hiring and
training an employee in supervision;rquilage of materials, and
the like is approximately fifty dollers. This means a cost of
one billion dellars a year because of such turnover. This is
the bill for occupational maladjustment. Who foots the bill?
Yot the employer, but society. The empleyer raises prices to
cover the overhead, Furthermore, délinquency, dependency, gnd
mental disease, the step children of job instability, are the
joint burden and responsibility of society in genersal and the
community in particular.

There are several reasons, then, why there is at

present such insistentkdemand for more~definite provision for
guidance. fhe”satisfagti¢n.of this demand rests on the shoulders
of the qul;c}gnd its_agents; specifically, the teachers of our

public schools. Arthur J. Jones in his bock on Principles of

L I8 Hyman Geldstein, "Teday's Shifters, Temorrow's
Shirkers,"  Industrial Arts and Vecatienal Education, 27:14-15,

January, 1938,




Guidance summarizes these reasens as fellows: .

1. Changed conditions of the home. ‘

2. Chepged conditions ef labor and industry.

3. Changes in population. _

4. E;iminetion from school.

5. Necessity fromrstandpoint of society.17

What hes been said here has been general, As industrial

arts teachers we are concerned to know how we may essist in the
important work of vocational guidance. We must adwit that we
have the advantage in guidance work because of the nature of our
work. The student-teacher must remember that, like msny academic
teachers,bwe are likely te be guiltyrof teaching the subject
rather)than teeching the boy. Perhaps we should act on the
principle, "I am net so much concerned with what the boy dees
to the board, but I am concerned with what the board dees to
the boy." This is our chief cencern, and we will naturally
avail‘ourselves of every opportunity to do seme constructive

work in guidance.,
IV, OBSERVATIONS

Observation is here defined &8s the scientific scrutiny
of the . teaching act in the light of recognized educatienal

principles. As a learning toel it has great value. Its use

17 Arthur J, Jones, Principles of Guidance (New York:
J, pp. 5-17.

McCraw-Hill Book Company, 1930
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in cennection w1th theory and subject-matter courses and

with student teaching may lead the student to a broader under-
gtan@ing and appreciation of the educative process than he can
acquire in any other way. It is difficult to getl as clear images
through hearing er reading about the‘teaching act as through
seeing it. Students may, however, waste much time and gain
little from observation if it. is not carefully directed. The
gripic-teacher or other instructer who makes use of observation
as a learning toel must have in mind the purpose which it may
serve,

_ N The value of an observation depends upon the amount

and kind_of preparation preceding it and by its later evaluatien.
To thg inexperienced student-teacher the work observed yields
values in proportion to the student's attitude., Whether his
attitu@e is properly set, depends upon his apperceptive back-
ground. A discussion before and after the lesson will be valuable
in clarifying the observation. An acquaintance.with the critic's
long:view and daily plans, the goals te be attained, the critic's

q@uggﬁignal principles, and data concerning the pupil's back-

‘g:eund_will_aid the student to clarify the teaching-learning

gituatien cbservgd and will enable him to evaluate the exper=
iences in the light of his own educational principles.
The fellewing suggestion of a form for the observer

is effered for the use of the student-teacher by H. L. Stiles.13

I8 1, L.'Stiles; "Form for the Observer," Industrial
Arts and Vecational Xducation, 27:113, March, 1938,
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Fo rm for the Qbserver

TeaCherao-oﬁ'o'oo

Class Observed ..., . .

Type of class procedure

Name of Democnstration .

Points Observed:

I. Starting the Class

l. Was the teacher en time? . ., . . ., . . .
2. Was the class started cn time? . . . .
3. Did the teacher take the time ¢f" the

{ class to call the roll? . . . ., « . . . .

,i II. Demonstration

: l. Are all the tools and materials ready? .

| 2. Dees the teacher proceed easily, skill-

i - fully, and without loss of timeg ., . . .

‘ 3. Are all the students ablée to see what )

» [ ] . L] * * L4
o

L ] * L] mte L]
(Deméonstration)

L] ] » ] . L] L]

e o o .8
s o e .
¢ & o ..
e & .o @
e o o o
* o ® o

* » .o o

| is teking place? . . . . . . . . .
1 4. Does the teacher have the attentlon of ‘
' ) ' the class? ¢ & o o ¢ e a4 e ¢ o . e

. Was the demcnstratlon explalned to the
- satisfacticn of 2ll the class? . . ., . .
€. How lcng did the demonstration teke®
7. Were &ll the students interested? . . . ,
€. Did the teacher secure the general
participaticn of the class in asking
questions? . . . ., . . ¢ 4 e e
9. Weas the questicning by the teacher
Skillfully done? @ e o o e ¢ 6 ¢ & & & &
III. Teacher Personelity
l. Was the teacher sincere? . . . . . .
2. Was he well prepared? « o + o o o o o o
3. Did he use good English? . . . . .
4. Did he speak plainly and conv1nc1ngly9
5, Was the teacher enthusiestic? . . . .
Iv. SpeCialNOtes o‘gocoqoocoo‘.

¢ [ ] [}
] L} L ] * [ ] L] . L4 . . L * e . L . . . . . . L[]
« e -

e & . & .80 o .% & .

L)
.
.
ooaocaooooooc'oocooo_ .

V. MODERN METHOD TRENDS

~ Use of instructicnal material. The time has come when

wamus;_make bettgr use of,therinstructional mgterial available.

- Many excellent sets of instructien sheets have been prepared
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ferAindustrial arts teéching by authoriéies in the field of
industrial education. The beginning teacher will find it
necessary to make revisions of these instructicn sheets to
make fhem satisfy his needs. |

It is a certainty that textbocks will become &n
integral part e¢f the teaching of the industrisl srts werk and
should be selected with care and use& in the best pessible
menner. The beginning teacher is cften likely to try to teach
without these valuable aids, but he will soon realize that
they are necessary.
- _1h¢revshould be a trend toward the presentation of more
short,lectuxes of informatiqnal value to pupils -- these lectures
to be an accumulaticn of meterial which beys sheuld know and in
which they should be interested. In meny cases, this type of
lecture may be follewed by passing cut interesting data to be used
as part of the»hotebooks kept for various ereas, Rbteboeks‘shculd
be for the purpose of assembling this meterial, rather than for
copying any lectures given or .any materiel placed on the beoard.
Visuel aids of all types -- graphs, charts, slides,

movies, magezines, posters, etc. -~ ha#e become an integral pait
pf»qur_instrugtiohgl meteriel., Many of these valuable aids are
available to us free of charge. They will undegbtg@ly be mere
widely useq as an e@ucatiqnal method of ipst:uction.

~ The excursien should become more & part of instructional

matggial, but a class excursicn is of little value unless it is

a trip for a purpcse, with a purpese, and with an outline, so
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that the student has definite things to lock for and definite

things to find out, Otherwise, this trip becomee merely a

nmatter of amgsement with little velue,

o Another trend is in the directiecn of better plans for
teaching shop work. Wé_must'be sure that our meterisl is organ-
ized so that we know what'we are teaching and why we are teaching,
and how we are going tc do the job. The student-teacher and

the regular teacher would do ﬁell to remember at all times that
good teaéhing is the’result of good planning, net the result of

unorganized activity.

Orgenization. With larger classes and moTe areas te

be handled, shop organization becomes a parampunt issue for
gveryjteacher._vmhe teacher must set up some sert of functional
organizatien that will make it possible for him teo be a teacher
rather than just & checker, Shop teaching takes place when the
demonét;ation ceases and there must be time for the teachef te
do this teaching job eutside of routine duties.

There will doubtless be a trend toward better pupil
personnel organization. The idea of organizing the general
shpp under a»persgnnel plen of pupil direqti¢n is net a new
one, but mé:ely!late‘in coming into widespread usage. Under
this type of plan a shop foreman would be able to relieve the
teacher of many reqtipe_duties. There is a suggestien that

greg_foremgp be requnsible in_turn te the shop fereman, Such

e pupiledirected shop would undoubtedly make for & development
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of.leadership qualitie$5in"fhé\stuqents,'and give the teacher
more time to engage in the actual teaching processes. Such & |
plan must net be set up until the class has been educated teo
hendle it. Specific and general duties will be assigned te
eaph‘foreman. Fach teacher will desire to fermulate a plan
and procedure te fit his own particular shep. In addition td
presenting e list of duties tc each foreman it is an excellent
plan to prepare a wall chart fér reédy reference, giving ®
brief cutline of the duties of each of the officérs used in

the shop organization.

EValugtion.. There is a current trend teward better means

of evaluatien. It is deubtful that any of us have yet seen any

entire}y correct plan of evaluation in operaticn. There must
be a trend toward better methods of evaluation, either through
progress charts, methods of grading, testing, or some combinatien
of these factors if we are going to have pregress in industrial
arts mean anything to either the student or the teacher.

Although much has been done, there is still a great need
for standardized‘tests. Tests of some kind are necessary in
Qrdervtc encourage proegress in learningiand in teaching. Instead
of thinking_q£ te§ts as semething made compulsery by a super-
yisq;dqr‘p:incipal! the_teacher sheuld see in measuring devices

an oppertunity to come closer te¢ his students and himself,

Attitudes and_habits. Good attitudes and habits are

T

© the result of method and net the result ef content. Attitudes
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and habits-are ideas. Beth of these ideas are difficult te

eja;uate, but‘they are the result ef doing and thinking along
certain lines. »

~ Teachers in the field of industrial arts have a greater
oprortunity to develop right attitudes toeward work and right
hgbits gf_work than the teachers of any other subject in the
entire curriculum. It must be recognized that these habits and
attitudes will be the result of organizatiocn and method and not
merely the result of just industriel arts work. 1In the future

we will find ourselves spending more time with this idea upper-

most_in eur m;nds so that we will know pupils are learning hew
torwofk with people and fer people and are developing the right

attitude toward work.

}

Projects. There is at present a distinct tendency to
make projepts of better design. We have & great oppertunity te
correlate art with industrial arts in our projects. The projects
will be of simpler and more practical design. There is alsc a
dispinct trend toward mere modern, but net modernistic, furniture,
ihis_pléin, well-designed, medern furniture will be useful and
functienal in design. »

o A second tendency in this field is toward the making ef
‘ vgmaller p:ejects.» In many cases it_is pessible to make smaller
projeqts»thatAreiuixe‘mgny funcdanentals, use little materisal,

and ars.within_the»ability of the student, but prejects that

Qt still require great skill to meke. These smaller projects will
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probably rgquire less shoﬁ equipment, and ceitainly less étmrage.
: space will be needed. It is, of course, possible to reduce the‘,
; size pf the projects made and yet have projects more utilitarian,
more valugble, more interesting, and mcre educational than some
‘\of those we have made in the past,
Anqther tendency is toward bey interest. We must choose
| projects which boys want to make and still follow any sequence
of difficulty which we may have set up in terms of fundamentals
! to be covered in an area of work, It is possible that in connec-
1 tion with our shop work we have not tﬁought enough about projects
| in terms pf'hobbies. In the first place, hobbies are the result
of seme interest developed either in or out of school, plus
. some ability to follow this interest with a fair degree of success,
f‘bebies are those things which one can't wait to de. They are
{ things with which one is eccupied during moments of leisure.
Iherefore; ﬁhe hobby is an interest, and we must make it a part

of our thinking in terms of industrial arts teaching.

"Administration. Teachers new in the field knew that

) more interest is new being shown in our work. This is the result
of a great social-economic upheaval that was started before the
Qgtbreak pf the_war, but greatlyvaccelerated by the advent of the
‘var, It is an eduqational trend of utmost importance to the teacher

fgr'industrial arts. We do not delude ourselves by thinking that

jit is a trend which can be directly attributed to ourselves and
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our fine work. This trend will cause administrators to want more
of industrial arté work, and we as teachers will have to do more
and more about seeing that the work fits in with ideas which
administrators already have.

Administrators are going to be more cencious of what
we are doing now that they are more interested. They will want
to knqw why we are teaching asvwe aré, and they will watch our
work cleser in terms of results; but all of this should give
us an opportunity to do some real goed. If the teacher is doing
his work as well as he knows how, he will welcome this close

.inspection and it will mean the prometion of our work even

further than it is today.




CHAPTER VI

SUMMARY

Our industrial ability er our ability to construct
in ever increasing quantity and quality is the pivot about
which the success of our efforts toward the preservation of a
democratic way of living hingés. Even the preservaticn of all
the things which free people hold dear on this earth may be
dependent upon the extent of our preductive effort.

The burden feor ihstructing this vast number of pro-

- ducers of these material things lies upon the shoulders of

industry and upon the education made available in the public
and special schoels of our natien.

The industrial arts include the foundatiens in trades
and industries which are essential te a useful education in our
age. Since these arts are included in curricula of ocur regular
schqpls and are recognized as of vital importance, teachers of
these subjects must have special training in them as well as
general training.

| The suggestions in the foregoing chapters have been
offe:ed with the hepe that they may provide a readily available .
gqidg toward furthering the preparation of student-teachers in
industrial arts.

Fbr meny reasons, soc1a1 ecenemic, regienal, ete.,

.

the preoblem of teaching the industrial arts subjects presents a
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real difficulty. Bach area of the field of industriai arts is
worthy of some consideration by every student, The author sine
cerely believes that the best methed of presenting this work to
all the students is the method of presentation now known rather
generally as the comprehensive general-shep plan. The plan _
offers explératery experiences in many phases of industrial werk.
The student may discover interests that will stimulate further
study for permanent employment in industry.

| An attempt has been made to define the problem and
define the term comprehensive genéral shop. Good teaching
crite?ié prevail in this field as in ethers, The author believes
thet a teacher hes a greater coppertunity in this field to do
some real teaching, propesing of living habits and ideals, than
in any other teaching field. Certain objectives of the student
teaching in this field are those relating to any of the other
teaching fields.

‘ VA.rather thereugh analysis c¢f the teacher has been
attempted. This analysis is cepcerned with other things‘than
mgrgly the subject presentation. Success is determined in large
measure by the physical and mental heélth of the student-teacher,
A_VQrkable.philosophy of living is an essential. Adeguate
acholasticvprepa:ation is a matter of vital importance. The
old adage that yeu can't teach what you do not know certainly

applies, as does also an equally apt conclusion that the student.

teacher must knew a great deal more than he will be called upen
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to teach. This applies not enly to information in a special .
field but to general informatien as well. Of equal importance
are individuel characteristics which we mgy call personality.
Often, with excellent schelastic background, a good personality,
and excellent physical ability, the faculty of_getting along
with people is a determining facter in success., These factors
have been indicated and some suggestions made for their attain-
ment.

A discussion of éach.of several of the more important
subject areas has been given. Fbr.each cf these areas a very
definitevattempt has been made to give the student-teacher some
accurate informatien regarding the offering, its requirements,
possibilities, etc. It is hoped that the treatment of these
areas may serve as a guide for the.student-teacher's preparation
of other areas as occasion demands.

Well-laid plans of instructien, teaching aids, and

devices are of the utmost importance, and the administrative

phases of the problem must not be minimized. Chapter IV offers
some concrete suggestions dealing with the shop and its equipment,
Careful planning of the shop and its facilities can add much to
the success of the shop offerings. Realizing the importance

of this phase of the problem, many very definite suggestions

have been given covering.the findings of others as well as the

experience of the writer. It has well been said that geod

equipment and good layeut of facilities constitute a selution of
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half the teaching problems of industrial arts.,

Several suggestions dealing with the best ways to
provide silent instructional materiel are cffered. Probably
ne one best method has yet been found. A combinatien of
operatien, information, and assignment sheets is prebably
best to date,

Attenticen has also beén directed toward the preblem
of evaluatien of pupil effert. As long as effort must be
graded there shduld be some rather tangible directions for
doing it. Caution as to the use cf standardized tests and
- suggestions for their use as well as exclusion of dependence
upoen sﬁbjective pheses of grading are indicated,

A Dbrief discussicn of such problems as safety, guidance,
conferences, and observations was given. These_considerations
are of utmest importance to the student-teacher.

A.forward lcok was made to serve as & guide for the
teacher who'is entering this greet field. Many new trends were

noted in the study, and implications were drawn for the teacher

of the comprehensive general shop.
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