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CHAVPER I

PRALIVIFARY S{ATE

AL

DS

Indusbtrial educstlon hos expanded considerably since the start of
this cenﬁury. snd this has resalbed in an erpansion of Indugtriazl Arts
Bancation s1d = brosdening of the program of shop sctivities, DThis, in
$urn, has incressed the demend for better trained teachers snd has fo-

cused stiention on improved methods of teaching shopwork classes. o

In 1545, in 2 course in "Specisl Problems of Teaching Industrial
Arts, " under ths direction of Dr. Deitt Hunt, considersble disenssion of
the crobleas faced By Indnstrisl Arts teachers revesied g need for »
aanual on teaching methods. Though there are books znd articles which
sreat vorions vhoses of tesching Industrisl Arte, there is no mublication

rpsse the presentstion of tesching wethods in

the need for ¥his thesis which discusses
those tsachlng nstheds vhich heve proved succegsful in Industriazl Arts
classes in the oublic secondary schacls,

It is the purrese of this study %o present a correlstion of the

thinking in Indusirial Arts cducation as it pertains te tesching nmethods,

aad to organize ond swmarise for beginning tenchers the accernbed methods

iy

a3

of %besching in Industrisl Arts classes.

Defindtion of Bnecinl Terng Used

The term Industrisl Arts refers to oll classes and courses of shop-

wark ond industyrinl drowing bounsght in Junlor or gonior high school for

goneral educabtion and guldance purposes.  1is purposés are prisarily to

srient the student in our current industrisl eivilizstion by neans of



experiences in working with as many of the materials common to everyday
1ife as possible. Industrial Arts, as a school subject, may be defined
as a study of the machines, tools, and processes by means of which the
forces of nature are utilized snd the raw materials of nature are changed
by man to make them more valuable and pleasing. It includes an under-
gtanding of the native qualities of raw materials and of the natural
forces, together with a knowledge of the methods and practices of utiliz-
ing and changing these materials and forces. It is also concerned with
the social and economic problems incident to these changes.

By method is meant those organized processes and procedures used in
giving instruction to students in the classroom or shop. These procedures
can be applied %o groups or individusls as the problems at hand necessi-
tate.

</ The place of method in teaching has bDeen recognized for many years
and its importance cannot be minimized. Many times the difference in good
and poor teaching is a difference in method. To have a method of accom-
plishment is one of the surest ways of insuring that the objectives are

fulfilled.

Limitations of the Study
The scope of material on teaching Industrial Arts is voluminous with

many applications, therefore, it is necessary to limit this study to an
investigation of the bases of certification of Industrial Arts teachers

and to teaching methods used in Industrial Arts classes.

Zechnioues of Research Used in This Study
The toplics discussed in the class in "Special Problems of Teaching

Industrial Arts," under the direction of Dr, DeWitt Hunt, have been used



as the basis for the content snd orgenizatlon of the moteriasls wresented

in this thesis. Fublished Yecks zad ~rofessions) perisdieals desliang vith

tasching methods constitute the sources of dazte used in this resesrch.

Ehe Ilan of the Study

The historical vackground of Indusbrial Arts educatlon is presented

in the following chapter, snd Chapter III is deveted %o a discussion of
the requirements for certifiecation of Industrial Arts teachers in Okla-
hows snd 13 other states. Chavter IV 4s glven to s dlscussisn of thoss
methods of tesching Industrial Arts vhich have proved suecessful in the

wablie secondary schools, ond the fin=)l chapter swwmarizes asnd gives

roconendstlions.



CHAPTER II

THE HISTORICAL BACKGROUND
In the latter part of the eighteenth century and the first quarter
of the nineteenth, the Swiss reformer Pestalozzi advanced a step farther
than writers the preceding century had done. He based his instruction
on the object method and insisted uwpon observation and handling of the
objects themselves. He contended that the child develops mentally through

impressions gnd experiences, not through words.

European Technigues

Pestalozzi -advoea.ted and practiced the plan of having pupils engage
in occupations such as farming, spinning, and weaving, du$ never con-
ceived that these had any relation whatever to intellectual development.
They were used as tasks for the pupils of his "industrial school for the
poor.®

Three Buropean countries, Finland, Sweden, and Russia preceded the
United States in recognizing mamual training as an educational tool.
Finland was the firet to propose such courses as a part of school in-
struction. 1In 1858 the Bmperor of Russia appointed Uno Cygnaeus to re-
organige the primary schools of Finland, which he d1d along Froebelian
lines. He proposed courses in woodwork, metalwork, basketry, and pottery.
In 1866 gome form of mamal work was made compulsory for all boys in the
rural communities and teacher training schools for mo!;. howvever, it was

not compulsory in the cities.

Sweddsh Contributions
The second to make handwork a part of the educational system was

Sweden. Vaughn and Mays descride the Swedish Sloyd system in these words:

-
-‘- .

L5



(22, page 26)
Sloyd at first received the attention of the Swedish government not
as 2 means of education, but as a means of furnishing the leisure
hours in the rural home with interesting occupation, of reviving the
rapidly disappearing handierafts among the people, and of checking
the rapid movement of families from the country to the cities. 5o,
in 1870, the goverament urged upon the wural homes that they devote
some time to the varlous handicrafts such as carpentry, carving,
stonework, basketry, etc.
In 1872 speclal schools were established for the purpose of teaching
Sloyd which had much to do with the establishment and practice of manual

work in other countries.

Bussia and Technical Education

The Russian system was next. As early as 1868 Victor Della Vos,
director of the St. Petersburg Imperial Technical School for government
engineers, introduced shop instruction and tool work inte that school
thus starting what has since been known as the Russian system of manual
training.

This systen undertook to zive scientific tool instruction by a series
of exercises that involved in a systematic and sequential way the
fundamental tool processes. Della Vos conceived that the way to do
this was to analyze the tools, the processes, the crafts, trades, and
materials into their elements and to arrange these elements in me-
thodical courses of instruction. (22, page 26)

Gah_!.nct making was analyzed into ites various forms of coastruction,
which resulted in a long list of the different kinds of joints used in
cabinet work, The pupil was given models and drawings of joints, detailed
explanations of their construction, and demonstrations of the tool pro-

cesses involved.

1 Mach reference will be in this form, The first figure refers to
the number of the book or magazine in the bibliography, snd the page
number is then indiecated.



The theory of the Russian work was expressed in their slogan, "In-
struction before construction. The course for government engineers
required six years for completion, three for instruction and three for
construction. In the United States the slogan might fittingly be, "Con~-

struction accompanied by instruction.”

Industrial Bducation in the United States
In 1876, at the Centennial Exposition in Philadelphia, there was an

exhibition of work which had beendne in the Russian Imperial Technical
Schools, This exhibit attracted attention of FProfessor John D. Runkle
of the Massachusetts Institute of Technology, Boston, and Dr. Calvin M.
Woodward of Washington University, St. Louis.

In 1879, through the influence of Dr. Woodward, who has been titled
by Friese as "the resl father of manual training," (6, page 13) money was
raised from private sources with which to purchase the ground, and build
and equip a building for the St. Louils Manual Training School, as a pre-
paratory school for Washington University. This schocl opened in 1880
as the first manual training school in America. Courses were organized
consisting of exercises in joinery, forging, pattern-making, and drafting.

In 1884, three other cities, Chicago, Toledo, and Baltimore, organ-
ized manual training schools, Private corporations furnished the funds
with which to build the schools in Chicago and Toledo, but Baltimore
established the first manual training school as an integral part of the
public school system. Philadelphia and Omsha were next, but after 1886
public manual training high schools grew very rapidly in number, in size,

and in influence.

Slovd in America

An event which had much to do with the nature of the manual training



work in this country was the bringing of Mr. Gustaf Larsson from Sweden
to introduce Swedish Sloyd into the Boston schools in 1889, Up to this
time manual training had been crude and unorganized and inclined te copy
the work of the Russian schools. But Mr, Larsson's work began to conform
to the principle of the Swedish éloyd. which provided projects for con=-
struction in the nature of articles for actual nse in the homes. At
first most of the projects, though they may have had some use in a Swedish
home, were of little use in an American home, However, the system was
soon adjusted to the needs of Americen youth and the American home which
greatly modified the character of the work in both the elementary and

secondary schools.

Four Stages of Manual Trainingz in the United States

The first stage of manual training in the United States was the ab-
gtract exercise stage. It was the type of work developed in the St. Louis
Manual Training School and was based upon the Russian system.

The early advocates of manual training probably would have qualified
very materially their acceptance of the extreme implications of this
doctrine, but they emphasized that manual training was for general
training, for culture, for discipline, and indignantly resented the
charge that such courses were for trade or practical purposes.

So the formal doctrine of medismeval scholasticism was revived. Again
auoting from Vaughn and Mays, it was claimed "that the important thing in
edncation is not the thing learned, but the process of learning." (22,
page 33)

Soon after the introdnction of the Rnssian system intec some American
schools came the influence of Swedish Sloyd. Frominent among the object-
ives of this work were the following: %to instill a love and a respect

for labor; to develop self-reliance; to train in habits of order,



exactness, neatness, industry, and patience; to give dexterity in the use
of tools; and to promote physical development." (22, page 34) Sloyd
introduced the idea of practical use in manual training and this made it
more interesting to ko th the pupils and the public.

The Arts and Crafts movement is the third stage. It was not until .
the latter part of the nineteenth century that the emphasis in manual
training changed from the purely mechanical aspects to a consideration
of beauty and an artistic expression in the objects made.

The machine was proclaimed the basest of all devilish inventions,
and anything 'handmade'! was looked upon as the acme of correctness
and refinement, while tool marks, inaccuracy and general crudeness
were evidence of genuiness and superiority. Homes were filled with
massive, straight-lined, 111—prnportionnd ‘mission' furniture.

(?2. page 35)

The products of the Arts and Crafts were based on originality of
thought and planning, variety in the products, and effort at good propor-
tion and artietic design. Thie made the manusl training teachers aware
of such things as good taste, artistic ideals, beauty in simplicity,
originality in design, and honest construction.

The fourth stage is tpb attempt to industrialize and vocationalize
shopwork instruction, and was the forerunner of what is now common
thought and practice among industrial arts teachers. The movement began
with a new conviction that shop courses should bear a more intimate and
definite relation to the industrial world according to Vaughn and Mays:
(22, page 37)

The feeling became rather pronounced that the school shopwork should
provide a fund of information and experience relating to materials,
processes, methods of manufacture, ovvortunities for employment and
success of certain fundamental industries. Thus the term Indnstrial
Arts supplanted Manual Training.

This conception offered the means of providing for pupil participa~

tion in certain phases of the real work of the world. It held out the



hone of breasklng away from the formal shstractiens of bext books and
& ng 2

cotesnd~dried shop work. DBut the fact remmins thalt most shop courses
in the schools today heve been industrislized %o thelr enriehnent and

improvenent,

Methods of Teaching in Zarly Hapual Zrolping Slasges

The type of instraction which vas usmed in the early msnual training

clogses was that of ewmphasizing instruction obout tools and tool pro-
ecssaes., Jor exsyple, befors any student conld start 2 pisce of eabinet

werk he had to construct 2 gpecified number of different types of Jolnts,.

L

nese joints were shsbracted from the objects of vhich they wers paris

aad were srranged In o seriss

sasive seomuence in tool

¢l
o
&
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o
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processes. This nethod emphasized gensral training and discipline. It

tae

was not until the ides that dinberest

a Just ps fmportant as effort that
the emphasis was pleoced vwpon constructing simple and practical objscte

in the course. Vhen thils ides galned recognition, the sprplication

B
B
¥y

=
et
Y
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of what wan first learned was sought before introdueing the study of the

more difficult priunciples,

Zlatory of Zaoks on Hethods of Feaching 3

Frobably the first book containing shanters on wathods of teaching

Indostrial Arts was Grlffith's Uorrelated Ggurseavig Hogdvwork aad He-
cheuleal Jrawing, (8) which wes published iu 1916. %he aunthor intended
that thls bock should "prove helpful o young instructors in their first
yvear of teaching, assisting them over many of the petity detelils vhich
seell success or fallure.® (8, naze 2)

Allen's book, $he Ingiructorn, The Man, and The Job, (1) which was

published in 1919 was initsnded to serve two nurposes: "io serve o a
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handbook to instructors in industrizl plants and slso 6 serve as 'in-
gtroction notes! in iustractor training courses.® (1, paze iv) This
book deals with training in the plant, the anslysis snd classification
of trade knoviedgs, establishing an effective instructionsl order,
nethods of instruetion, and lesson plesaning.

Probably the third book on methods was by WUellurry, dggers, and
MeMarry. This book, Tezching of Indugtyisl Arts in The Elementary School,
(11) was published in 1923 and had for its purpose the improvement of
instruction in the Industriasl Arts classes of the elementary public
gchools.

Te following year, 1924, Content znd Hethods of The Inﬂﬂgtziél Arts
ﬁy Vanghn and Mays (22) was published. This book purposes to aid all
teachers whn in any way come in contact with the industrisl education
field "to see more clearly the purposes of shop courses in the schools,
to understand more completely the means and methods By vhieh such pur-
noses can be carried ocut, and to appreciate more fully the relstion of
industrisl work to the geonersl schems of education_g (22, preface)}

In 1926 Zzplering Toe Manusl Arts by ¥Friese (B) was published. This
book takes up mamial arts at the junior high school level. "It does so
onn the basis of boy interest, vhysiology and psychology between the ages
of twelve and fifteen., ZIxploratory waninulative aims have been quite
generally accepted and common practices established. o (s, Page ¥)

In this same year, 1926, Payne's book, Hethods of Teaching Indus-
ixizl Subjects (14) was published. This boek iz divided into two main
divisions: the first dealing with technical education in the United
S8tates, =2nd the second division dealing with vocational edvcation in the

Tmited States.
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In 1929 was published Industrisl Arts in Bducation by Schweilckhard.
(18) This book was intended for three groups: school asdministrators,
teachers in service, znd teachers in preparation.® (16, veage 5) The
vhilogophy of education, bases of organization for indastrial educatlon,
abjectives of Indﬁétrial Arts, =nd personsl qualities of Industrial Arts
teachers are discussed.

fricson's Teaschinge Problemns in Igﬁustgigl Arta {£) was published in
1930, This book is divided iabe three parts: procedure in teaching
shopvork; content and underlying conceptions, the "winat and why?; and the

teacher, his attitudes toward himself, his profession and his fellow-

workers.
The bouok, Erincinles of Trade and Industrial Teaching by Selvidge

zad Fryklund (19) was published in 1930. This book was written:
Po meet the needs of teachers in service snd to glve prospective
teachers » clearer view of what is required of the profession, s
sound wethod of selection and organlzation of subject matter snd
practical methods of individual instruction. In addition it glves
the fundamental psychologieal princinles upon wvhich the teaching
methods arve based. (19, preface)

Struck's Crentive Teachine (21) wss published in 1938, It is one
of the mogst complete treatuments of teaching methods. The book begins
with a consideration of the larger goals and then treats with the develop-
ment of specific skills, knowledzes, and apnreciastions. In the preface,
Struck says, "ereative work calls for discriminating thinking, wide
reading, thoughtful plamning, snd critical evaluation of results.® (21,
preface)

One of the most recent handbocks on teaching methods is 250 Teachine
Pechnigues by Karch and Tstabrocke (10) which was published in 1943, The
book is intended t0 serve as a ready reference book, as » guide for the
tredeswan~-instructor, as an instractor rating scale for supervigors and

teachers, and as s textbook for formsl teacher-itraining classes.
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Barly ¥ork in I tion of Shopwork Teschers

In 1872, special schools were estgblished in Sweden for the purpose
of teaching Sloyd. One of these schools, which was established at NFHe
fagvelopad into the Sleyd Seminerium in 1874 znd wnder the inspiration
snd guidance of Otto Szlomon, this teacher $raining school hecame the
dominating influence in Swedish Sloyd work." (22, page 25)

The Oswezo State Hormal School was one of the flrst normsl schosls
in this country %o give instractlon in manusl traiaing. &% first the
work was inforsmsl and on purely = voluntary basls but regular classes
were established in 1893; ian thias year shons snd ecuivment were provided
snd » technically trsined teacher was employed.

In 1903 the legislature of Eansas passed an sct estzblishing the

State Hormal School of Msnusl Training at Pittsburg. This school was for

the purpose of {raining special teachers of practical arts subjects and
was at first & branch of the State Hormal School poria and was con-

trolled by the same board of regents., This was one of the wost progres-
give schools in the training of Industrisl frts teachers, and today is
one of the lesding colleges in Industrial Arts education in this part of
the United Btates.

This chapter has presented the historical background of Industrial
Arts education, The following chapter will discuss certification of

Indugtrial Arts teachers.
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CHAFPTER III

CERPIFICATION OF IEDUSTRIAL AWTS THACHERS AWD COUHSES
1IN METHODS OF TEACHING IWDUSTRIAL ARTS
REGUIRED FPOR CERTIFICATES

In Oklshoma a 1ife certificate for teaching Induetrial Arts in high
school ig granted if the asprlicant has s bachelor's degree with 24 semes-
teor hours credit in the Industrial Arts teaching field. 0f these 24
hours £ hours may be eleectives in shop work but the remaining 20 must be
in designated courses. In addition to these requiremsnis & candidate for
a life teaching certificate must complete 21 semester hours in certain
gpecified educatlon courses including 6 semester hours of student teach-
ing, 8 semester hours of Inglish, 6 hours in histery =nd govermment, and
mugh satisfy the Oklahoms history and agriculture requirement. (XII,
Page 24) (The references in this chapter refer to the State certifica~
tion publication as listed in the #prendix B, Romsn numerals were used
to distingnish them from the references to the bibliogzraphy which are
numbered with Arabic numerals.)

Letters waré written to the State Departments of Xducstion in 13
states In 2ddition to Oklzhoms inguiring as to the regnirements for =
1life certificsle to tezch Industrizl Arts in the high schools of those
states; all of the siates which border on Oklshoms were included. The
course vwork recuirements in the field of Indusirisl Arts for these 18
states =nd for Oklzhoma are shown in Teble I.

In Aransas the certificate is velid for six yesrs and moy be re-

iseued under any of the following options: (I, nage 23)



T IBACH

Wane of State

o
2 . wd
Courses 8 o= g
fe rad 0} 0 el [ 2 @
Heguired @ 8 9 2 T £ g k

e & g d 2 g uw o o B .
T w6 o ¢ B 8 &5 o B & 4
Mo oA A"g o2 og w0 B o o~ o6 K
Ho8 6 o~ 8 e w oM o & 8 Moo o
< S O H oW M\ o OE & et o O A B

Teaching Hethods 2 3 9 2 & 3 5 v £ 2 2

Practice Teaching 5 6 % 5 35 % 4 2 4 3 5 6

Graduate Credit 18 3¢ 30 8

Antonobile-Trans. 3

Arch. Hraving 2

Bench Wondwork 3 5 4

Cabinet Haking 4

Uare of Bouipment 2

Tlectricity & Rndio 3 3

Greneral Shoyp 3

Home Mechanics 6

Ind. Arts Desizn 2

Ind. Arts fduc, 6

hachine Urawing 2

Hechanlesl Uraving 6 3 B 4 210

Oceupation Guldance 2 3

Hetal York Z 5

Frinting 3

Shop Hanasgenment ]

Shop Hethenmatics 4

Wood & HMetal Pinigh, 2

“lectives in Shop 8 3516 36 24 15 40 24 15 16 24 4 30 24

26 40 40 36 24 185 40 24 15 36 24 24 40 24

Total hours in Shep

* Colorado fignres are given in gunarter hours.



1. Completion of siy semester honrs of work in an arproved insti-
tution during the 1life of the certificate.

2. Buccessful teaching experience during three years of the 1life
of the certiflcate,

i

3. Buccessful teazching experience during the eantire school term of
the last year of the life of the certificate,

The applicant for a certificate to teach in the high schools of
{alifornia wmust have completed a four-year college course with a Bache-
lorts Degree and 15 semester hours of professional work in education,
including 6 semester hours in directed teaching end Z gemester honrs in
teaching wethods in Industrisl Arts. An sprlicant for a life certificate
past submit Yoriginal letters of recommendstion verifving at least forty-

elght wmonths of succezsful school experience including twenty-one months

iy
S

jn the public schools of Gzliformia.® (II, page 43

Colorado requirses s minimum of four years of collegiate training
which must have besn completed in accredited institutions of higher
laarning. The'apﬁlicant mast have at least P20 semester hours of credit
in ednestion including the 6 hours in teaching methods in Industriszl
Arts. Pihe recuirement in Fractice Teaching may be weived by the issuing
enthority on evidence of 2t least thres years of successful experience in
teoching the subject under supervision." (III,page 1)

A certificate to teach Industrial Arts in Illineois is issued only to
those with Bachelor's Degrees and is valid for a period of four years.
It is renewable "in periods of four years upon successful teaching and
rrofessional growth satisfactory to the county superintendent of schools.®
(IV, page 24)

The regular high school teachers' license in Indisna is granted only
to those who hold a baccalsureate degree from a standard or apnroved

college or university wlth a mininum of 120 semester hours of credit. It
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is forther recommended that the 24 semester hours of required credit
should Be devoted nrincipally to woodwork, mechanical draving, aond me-
chanies.® (¥, page 25)

In the state of Iows o five-year provisional certificate is igsued
and may be renewod for 1life after "five vears' successful feaching ex-
perience., two of vhich must have occurred during the term of the certi-
fiente offered for life renswsl.® A certifiente which ig renewsd for
1ife remains in force only as long as the holder permits no five-year
period to vass in which he has not been employed in school work for af
lesst one school year., A life certificate which has lapsed may be rein-
stated a8 a temn certificate Mapon filing 10 sementer hours of college
credit szzrned iu on arrroved institution since the date of lssusnce of

the 1ife certificate.® (VI,page 18)

23

5 issusd and

[

In Kansns a mrevisionsl two-year specisl certificate
st the ewpiratlon of this certifieate fithe Life Specia) Certificate may
be dssved provided the holder of the certificate holds a bhaceslsuresnte
degree and bas completed %wo years of successful tesching experience
during the term for which the certificate is valid." (VII, page 4)

In Missouri "3 life certificate to teach in high school may be

eachi

w0
D
a
g
=2
o
-y
ot
D
"
-
1
&

for = peried of five years in the Stste and on
recomzendation of the local superiatendent of schonlsi® (VIII, page 1)

The five-year provisional certificate is issued in the sinte of
¥ebraska to candidstes vho satlisfy the requi:ements as shown in Table 1.
To receive a life certificate one must complete "18 hours of graduste
credit including 6 in education, =znd complete 3 gyears of iteaching experi-
ence.” (IX, page 1)

The holder of a provisional certificate in the state of New York is
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eligible for the permanent certificate upon the completion of 30 zemesber

hoars of work sbove the baccalaureste degree. (X, page 2)
The holder of a permsnent certificate shall during each successive
ten~-year periocd from date of issuance complete slx semester hours in
approved courses or the egulvalent in arproved nrofessional sctivity
other than classroom teaching such as mewbership in study groups for
professional and culdural improvement, travel, educational research,
anthorship, conoperating critic and demonstratien teaching, occupo~
tional experience, leadership in extraschool sctivities, leadership
in prefessional assoclations and lesdership in approrriate community
activities. The permanent certificszte shall be valid continunensly
except when the holder thereof has not been regularly employed in a
teaching, supervisory or administrative poasition ian the public
gchools of New Tork State within a five-year period and has not sat-
istfied the in-service study and trsining regmirement. (X, nage 2)

In the state of Chio an sight-year professional high school certifi-
cate mey be converted into a permenent certificate upon evidence of:
iforty months of successful experience under the eighi-year certificate
to be converted and the completion of an anpropriste Master's degree or
the squivalent." (XI, page 27)

In Pennsgylvania a provisional certificate is issned to on applicant
wito has completed an approved four-year teacher eduecation curriculum and
has been granted s usccslaureate degree in an nceredited collsge or uni-
versity. IV is valid for thres years and may be renewed for threse years
ou a teacher rating of "satisfactory™ and the comnletlon of siz semester
hoars of advanced education subseguent te the baccalaureate degree. The
permanent certificate requires three full years of successful tesching
exparience in the public schools of the Gommonweslth of Pennsylvania in

addition $o the six semester hours credit above the bacscalaursate degres.

)

¢

i

(X111, page

&

It is observed from Table 1 that 2 course in teaching methods in
Iadus trial Arts is required in 10 of the 14 ststes; it is significant

that there is nc reguirement in methods of teasching Industrial Arts In
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Oklahoma. Fractice tesching in Industrizl Arts is required in 11 states
(in Kansas and Colorado the practice teaching regquirement may be waived
if the candldate has had 3 years of successful teaching experience.)
Pour states, Nebrasks, ¥ew York, Ohio, and Pennsylvania require that the
applicant for o life certificate have some graduste work; Wew York and
Ohio require a whole year of graduate work., BSeven states, Ualifornia,
Iowa, Kansas. Hissouri, Webrasks, Chio, and Pénnsylvania reguire from 2
to 5 years of successful teaching experience before z life certificate
will be issued. A provisionsl certificate is issued =and when the teach-
ing regulirement is met the teascher may apply for the life certificate.

In five states specific courses in the Industrial Arts teaching
field are reguired while in the remaining nine states, though certain
gourses are recommended, no specific course is required. It is evident
that there is considerable variation in both the specific requirements
and the number of semester hours of eredit which is reguired in the
gpecified courses in the Industrial Arts teasching field. Oklahoms speci-
fies the courses which one must take to & grester degree than does any
other state, allowing but 4 semester hours of electives as compared to an
average of 22 semester hours for the other 13 states investigated.

This chagpter has discussed the requirements for certification of
Industrial Arts teachers in Oklahoma and 13 additionsl states. The fol-
lowing chapter will discuss the various teaching methods which have proved

sucecegsful in the teaching of Industrial Arts.
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CHAPTER IV

TEACHING METHODS IN INDUSTRIAL ARTS
A satisfactory method should provide opportunities for the develop-
ment of initiative and originslity in pupils. It should stimulate inter-
est and cause the student to want to accomplish the goals assigned., The
pupils should understand the purpose of the lesson b= ing studied and feel
that the goal to be accomplished is his own goal.
There are many methods of teaching which can be used effectively in

teaching Industrial Arts classes, and it is the purpose of this chapter

to discuss these methods.

Class Demonstration
Probably one of the first methods to be used and still among the
best methods available is the demonstration. It is not only an effective
method of teaching but one which can be used on a class, group, or indi-
vidual basis. ZEricson, in discussing the class demonstration as a teach-
ing method, says: (4, page 57)

The demonstration, then, is probably the teacher's greatest asset in
arriving at certain fundamental skills and practices, and in the
shortest possible time. It may well be said without fear of contra-
diction that for the average school shop the quality and quantity of
work produced will depend greatly upon the instructor's use of the
demonstration. . . . the outstanding mark of teaching ability is
effectiveness in giving demonstrations.

There are many advantages of the demonstration. Those given by
Struck are as follows: (21, page 348)

1. The visusl sense perception comes to the aid of the sense of
hearing.

2. The demonstration is adaptable to greatly varying circumstances.

3, It is objective and concrete.

4, 1I%t can be readily employed in unison with other methods.

5. It combines theory and practice closely.

. According to Karch and Estabrooke the following points should be
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kept in mind when making preparation for the class demonstration: {10,
pages 59-60)

‘1. Plan a demonstration of the proper length,
2. Have tools and materisls at hand,

p

%, TUse the same kinds of mabterisls snd same guality of tools that
the pupils are to use,

4, Prgctice the demonstration privately.

5. Confine the demonstration to 2 single unit of work.

According to the same aunthors the following factors are important
and should givern one's procedare during the demonstration. (10, pages
BO=B4}

1. ZExplain the objectives to the students.

2. Hention the importaut woints to look for.

3. Hxplain new ternms,

4, Present the materisl step by step.

5. Teach only the best procedure for each step.

E. Do not perform vork for shudentbs.

7. Up not guit tos soon,

8, DBevare of velated information.

9, Btress safety rales and precautions.

10. Seleet students to 214 with demonstrations when feasible.

A brief suanmary of key pointa will help to emphasize them. The use
of wall gelected aguestions will enable the teacher to loesmte the students
whe need additlonal help. After the completion of the demonstration the
topcher will aid these students. Oprortunity shonld be provided for the

studeants %o go to work imngdiately after the completion of the demonstra-

tion while the procedures are clear in their minds.

Individnal Demongbtration
Iastruction for the class as a vhole nsually does not cover the
nseds of all students. There are variations among students in mechanical
abllity =2nd in general learning ability, irrezularities in attendance,
and differences in speed. Individual demonstration is one of the best
ways bo show in detsil the nrocedure %o be follawed for o certain accom-

plishment in manual work. Bricgon emphasizes these needs in the following



words: (4, page 63)

A conscientious follow-up of the general demonstration, and close
individaal touch with students at all timea, will determine how much
individual demonstration is needed. . . . But since many factors
come in to diversify the work of the class as the time goes on, the
time spent with individual students and their problems will probably
increase.

Instruction Sheets
Instruction sheets are written instructions for directing study,
imparting information, and for instruction in matters of skill., They
center attention on a particular thing to be learned. They are not in-
tended as 2 substitute for the instructor but te supplement teaching.
In order to make instruction sheets most useful they should be il-
lustrated with sketches or photographs wherever possible. They should
be durable enmough to withstand constant handling by students and should
be revised as needed.
The chief advantages of instruction sheets as given by Karch and
Dstabrooke are: (10, pages 119-120)
1. They provide a basis for common knowledge of all students es-
pecially helpful in large classes.
2. They provide for uniform instructions.
3. They provide practice in following written instructions.
4, They help care for individual differences.
5. They are an aid for students who enter the course late.
6. They are valuable for review purposes.
Karch and Estabrooke suggest the following procedure in writing in-
struction sheets: (10, pages 122-127)
1. Title--the title should be specific and descriptive.
2. VWhat is to be done--this should be a brief and clear statement
of the purpose to be accomplished.
3. Specific directions--the steps %o be followed should be clearly
stated, numbered, and arranged in logical sequence.

4, References--books, manuals, and trade journsle chould be listed
with page references given.



Operation Sheets

Operation sheets are a form of instruction sheets which deal with
the learning units invelving the manipulative operations being taught.
Such operations as how to saw to a line, how to center a piece of stock
in a lasthe, etc. are skills which are involved in many jobs, and instruc-
tions prepared for any such unit may be used on any job in which that
particalar skill is involved. It is preferable to teach these skills in
relation to a particular job rather than as unrelated units.

Selvidge and Fryklund suggest the following points as those which
are to be observed in preparing instructions dealing with skilled opera-
tions: (19, page 139)

1, The title should clearly indicate what instructions are given.

2. The instructions should deal with the learning units involved

in work jobs, but without respect to any particular job.

3. The instructions for performing the operations should be given

step by step in a very complete form.

4, In general, it is not advisable to explain why an operation is

performed in a certain way.

5. Illustrations should be given to clarify written instructions.

6. Give only the information necessary in performing the operaticen.

7. In most instances it is well to add questions %o an operation

sheet in order to encoursge the student to seek the resson for
doing things in a particular way.

Infornation Shests
Information sheets deal with those units of instruction represented
by simple statements of fact which one is expected to know, These units
may be matters of general information, or they may deal with facts that
are important in planning jobs. The title should clearly indicate the
subject treated, the information should be given in brief statements,
questions should be given to act as a guide in reading and observation,

and references to additional sources of information which are available

should be given,
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Agsisnmont Sheeta

Lgsignment sheets are used ia the presentaticn of an assigament for
further investigation. They are used to good zdvantage in self-sivdy and
frequently give a 1is£ of questious %o guide the studsnt's thinking.
According to Selvidge and Fryklund the assigament sheet Yasunlly involves
s definite statement of the nrineipls it 1s desired %o teach, together
with examples of i%s application. . . These examples are followsd by a

nunber of problens or jobs involwing the apclication.” (19, page 142)

dol Sheets
A job sheet is 2 form of instruction shest which tells how to do &
whole job or project. It ean De built upon a series of opersticns vwhich
are necassary to carry on an activity to completien. dJob sheets can be
used in twe imvortant wayvs zccording %5 an analysis by Karch snd Zsta-
brookse: (10, page 12%3)

then prepared by the lnstructer it may be used as 2 golde for sto~
dents to follow in doing o Job. This use of the job gheet does not
contribute nmuch Yo the development of ths students! resourcefulness.
I%s main purpose is to point the way to do & Job. ¥hen preparsd by
the gindent it serves as a2 challengs fto his ability to analyze the
Jjob and vlan his own procedare. This type of job sheet contributes
directly bto the developnent of self-reliance and resourcefulness of
the gtudent wvhen carefully checked by the teacher before he proceeds
with ths job,

Selvidge and Fryklund suggest that job sheets should contain the
following divisions: "Fitle, Yenerasl Pirections, Specifications, Infor-

mation, Directions, Checking, Ouestions, and Hefevences." (19, page 143)

dork-books
A work-book uneually outlines units of work giving rather detailed
sigzestions for performing the zssigned tasks; ususlly several instrue-

tional and tegting sids are included. VWork-books ars inbendzd as
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supplementary alids in much the same manner as instrunction sheets. They
congtitute another means of meeting the individusl differences of the
stadents, THG gloments of pre-testing and self-testing usually aprneal

to both the students and the teacher and are vorthwhile technignes.

Balks by Businesamen
It ig good »ractice to have a lumber denler, hardware merchant, or
contractor or other men from industry apesk to the‘clgss whenever the
mahterial belng studled lends itself %o this précedure. Yot only does
this lend vériety to the class work but in many instances idess presented

by an ontsider apre received boetter by some stndents than the ssme ideas

sre when preaented by the regular instrictor,

Prade Literature
Hoat anits of work can be nade nmore interéstinf by referring the
pupils to 2 wide range of educationslly wvalusble trade Litersbure vhich
is issued by businesses or industries. Freguently iandustrisl firms have

large supply of interesting vamphlets which are prepsred especially for

4
e

ee distrioaution to publie high schools. The instructor should watch
the wrofessionsl snd techaical nmagszines for adverticements of such 1lit-

Ty

erature, JAccording to Struck 4t is gzood practice "t eacoursge the tool-
room boy to study trede literature when he is not busy handing cut tools.
This reading is o part of his assignment.® (21, page 38¢) UCther stu-

dents enjoy browsing through this material whenever they complete their

nrojects shead of the other wembers of the class.

ollptersl Resdines
Well chosen collaterzl reading will clarify the students' under-

standingg and deeven their apnreciations. Struck says: "Through guiding



the reading interests of pupils, the %eacher may do much to dévelop in

1earners, s btaste for literature that ig dlstiretly helpful, construc-

tive, and worthwhile.? {21, nase 135) {rportant that stu-
dents be snided o read volunborily literature whick will stimulaste them

to creative thinkinz =nd %o thelr best efforts,

Hegenreh

Doing research is 2 technicue vhich canm sometimes e used with ex-
tremely good results. When s student whe plang to wmlld a desk or some
other project visits » down-towm business fimm %o exanine the desks which
are in use there, snd to make comparisons and suzgest lmprovements, he
feels thaet he is working on 2 project which is superior to those normally
carried out vecsunse it is the resnlt of his cwn resesrch, thinking, and
planning. The instractor should weteh for eprortunities %o use this

technique in his industrial arts classes.

Oral Ownestionine

Phough the many different projects found in industrisl arts recalrs
a somewhat different apvroszch as to the teachiang methods %o be used,
orsl guestioning will be effechive in a high najority of instructional
act’#ities. tmestions may Ve used for the murpose of stimulating inter-
gst on the part of the pupils ond determining thelsr knowledge of the
topic, The right kind of onestions 1ill stimulate students to thinking
and planning their own work so that it will portray the imporiant points
of the legson as zprlied %o a logieal yprocedure of work, They aid in
organizing knowledge and tying together units of learhing. Struck emphe~

sizes the vslue of this technioue of questioning snd says: (21, page Z01)

Bightly used the question will bring the minds of the lsearaer and of
the teacher into closest %ouch; good ¢nestioning will be & means of
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notivating mental effori, of stinmulsting roflective thinking, and of
leading learners to creative effort. Good auestions, by their very
nature, are educsabive, and they have o very vrominent place in s1l
kinds of learning. If used in the right way, at the proper time,
rneations lead to new realmg of understanding; they cerve as a means
of org niying tnowledge; of correlating the results of educative ox-
neriences; of tving together unlis of learning: =nd of integrating
personality. Good guestions lead to deeper appreciations and %o
clegrer undorstandings; they lead alse to socially vsluable insights
and to constructive sttitudes.

hecording to Farch and Bstsbrooke, "The instructor's ability to use
this method effectively is one of the prercavisites of good teaching.

Thig techniaue way be vsed to sdvantage for many purpeses:® (10, pa e 66)
1. %o motivabte sssignments,
Ze o asslst students in undersitanding their weork.
Z. To stimnlzie interesh.
4, To review lmportent points in ths lesson.
B. ?otsm,ﬂmfhwmnﬂal aswlafge.
6. To cheek for effectiveness of instruction.

In asking questions the instructor should be careful Yo use correct

et

dicvion, correct grampaer, and s simple voosbulary. The onesticng sheuld

e clear and definite and should be sdspted to individual differences.

x

Both loforuational and thought-nrovelding guestions should bse used, and
3 SR

the students should be encouraged to ask qusstions slso. Abeve zll

oo da

Y

guestioning shounld resnli in reaching o definite conclusion.

York Hxpericnce

Freguently spportunities are atforded for industrial arts students
to work on the job for a short time in connection with their school traine
ing. Bupervissd occunatlienal experisnce will teach students something
about performance, it will demonstrate smployers! expectations and will
demonstrate to students what 2 day's work really means. It will also
make studente nonselong of the necessity for personal effieiency, will

acquaint them vith methods that sre actuslly used oz the job, and will

emphasize the necessity for bean work., Vork sxperience will zerve to
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supplement the instruction of the classroom and teach the students many

of the fine points that theoretical presentation does not make clear.

The fLducationsl Triv
fdueational trips are sometimes conducted as 2 part of school work,
These trips have for their purpose the furthering of general learning
and usually serve to stimulate vocational interests on the part of the
students, It is good practice to prrepare the students before the trip
-for what they are to observe. Agsin, Struck is quoted to indicate the
valae of this method: (21, page 237)
If possible, pupils should have fairly good ideas about what they
will see, what it is a2ll about, and how it relates to what is Dbeing
gtudied in school. A4s soon after the trivp as can be arranged, there
should, 1f possible, be group discussion with the emphasis upon what
was learned as a result of the trip. In some Instances written re-
ports or themes are anprovriate and help to make more permanent the
iswpressions gained through first-hand observstion.
¥t is important thal some evaluation of what the students have

gained from the trip should be made. This evaluation may be made through

clags diseussion, testing, orsl or written reports,

Uritten Reports
Uritten reports wvhen properly organized and properly gulded are very

valuable tc the student. XHeferences should be suggested and the teacher
will need to explain tc the student how to prepare and write the report.
Every student needs to learn to use the 1library correctly, how to find
information on various subjects, and how %o organize this informstion in
a logical msnner. The written report affords an excellent mesns of en~
couraging the student to develop and apply his command of the English
language. These reports can and should be done during time outside of

regiularly scheduled classes in shovwork,
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In addition to thome fsctors which were mentioned in the dlseassion
of written reports, the oral report affords the pupll an opportunity to
stand before o group of his asssoclates =2nd to express his thoughts. This
is valuable %training osnd the Industrial Arts program supplies many 0ppor-

tunities for this type of pupil participstion.

The Round-toble Discussion
This informal method of discussion is well suited o small groups;
the best results can be achleved when the number in the discussion group
is kept under 15 or 20 pupils. Struck advises: "By keeping the number
small there is better opportunity to get relatively frequent participa-
tion from all individuals represented.® (21, page 261) In some instances
it is practical %o permit additional anditors to be present but a3 a

general rule they do ot mrticipate ia the discussion unless called upon.

Panel Digscussions

This is o variation of the reund-table discussion technique snd can
be used to sdvantage in teaching Indnstriasl Arts. Struck describes the
panel discussion method in these werds: (21, page 269)

The panel diszcussion differs from the round-table method, and =lsse

from the lecture-digcussion method, with both of which 1t has some

features in common, by placing the dlseussion leadership in the

hands of a small group of individuals--usually from four to eicht--

who constitute the *panel.' They are preferably seated in front, and

in plain sight of the general audience, A slightly raised platfornm,

upon which tables and chairs are placed so that the panel will face

the gndience, and also one znother to gome extent, is desirable,

The chalrman should tske a few minutes %o explain the purpose of

the discussion before calling upon the various members of the panecl. Set

speeches are out of order, however, preparation is necessary. A pre-

liminary meeting of the panel is very desirable so that every member will



understand just how each one is o f£it into the diseussion. This method
of instruction will sid the students of aversge snd high mentazl ability

more than it will those of the lower intellectusl levels.

Use of the Libgagz‘

A definite location should uve set aside for the shop library. If
there is = planning center or o classroom adjacent to the shop such 2
place would be the logiczl location for the 1ibrary. In this way reading
esn be done avay from direct contact with shon zctivities. It is impor-
tant that the books be located within easy reach of the stodents. FHrie-
son is quoted here on technigues of using the library method: (4, vaoge
139)

Suitable cases shonld by all means be provided for the books, and

under no circunstances should careless handling of reference materisl
be allewed. Order in the nge of this material is absolutely essen-
tial, and order will be greatly promoted by having a definite place
for the books, Yhenever Books are to he tzken for home use, =2 check-
ing system or card system should be used. The charging of such books
can be taken care of by s student who nsy be apvointed librarian and
have full responsibility for the reference shelves. The duties for
this office shounld be rotated gzs in the case of the tool-room clerk.
Arithmetic Contests

Secondary school pupils enjoy = good contest, VWhere the Industrial
Arte teacher has 2 classroom with blackboard space he can make use of the
arithmatic contest. The class may be éifi@ed inte two sides with 2 cap-
tain for esch tearm. One member of each team zoes to the blackhoard and
the teacher gives » problem such as the price of g0 many board feet of
lumber at s certain price per foect. The individusl who first gets the
correct answer scores g point for his team, This type of friendly rivalry

not only develops interest but supplies an ovportunity for the teaching

of sportamanlike agualities and character tuilding.
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School sssenblies afford snother opmortunity to strengthen enthusi-
asm for the Industrial Arts department. 4 student dewmonstration of what
he is doing in some shop class uskes o worthy contriboution t6 a school
assembly program and one which not only ie¢ of intersst to those who are
not enrplled in shop work but gives the clzss members something te look

forward to and zn incentive for improving their workmanghiyp.

Selvidgs and Tryklund riésnee of assignwents when

they say: *One of the most fundamental things in good tesching is the

inite and proper ssalgament of the lesson.® (19, pege 96) The pupil

@

is entitled to knaow what is expected of hinm; he is given the assigument

&

not breause vhe tescher wvants sonsthing mads, but baeause he will have
an opporiunity to learn thinges while doing a job. YWith more =nd more
emphasis being vnlaced wpon attitudes in learning, =nd the sizaifieanc

of intersest in learning, it con be seen that the sssignment cwﬂ hecome
the means of o rvight start. Btruck believes that the assignment ig im-
portant sud says: (21, vage 37)

The desire to learn is more imbortant than sre methods of %teaching.
Where there ls n will, the wey will be found. Bub vhere there is
indilfference to lesrning, no method will be effective. The pupilts
abtitude toward learning iz more imporbsat than well-omranized
courses of lastraction., It is precisely for these reasons that the
agsignaent is eduestionslly irmortsnt. Through it the teachar hag
the opportunity to so influense pupil stiltude that effective learn-
ing will resnult, 1‘'Hental-zet! is recogalzed as vital to learning;
interest is cruciasl to educa%ian%l aschievenent. ‘The assigament is
the means of arousing interest and of bringing mind-set inte aclion.

Struck analyzes the technigue and ssys that o good sssiznment will
possess the following luportant charscterigtics: (31 age B73)

1. It should he related to previcus learning.

T
&

2. It shonld be definite and clear.



3. It will indicate sources of reference materials.
4, It shounld stimulate interest.
5. It should guide learning.

Check-listsg
Check-1ists can be used effectively as a teaching ald in Industrial

Arts classes. The magazine School Management has featured check-lists
of aids to teachers in each monthly rublication. These lists contain a
aumber of references that are valuable to teachers and administrators of

industrial education.

Current Bvents
Current events are always of interest to secondary school pupils.
They can be used either orally or be posted on the bulletin boards and
pupil interest is strengthened through their use, The teacher should
guard szainst too frequent use of this teaching =1d, so as not to weaken

the interest which it can create when 1t i3 nsed wicely.

Debating
Debating has long been considered a desirable form of development
and it is a technique which can be used in Industrial Arts courses.
Struck enumerates 27 advantages to be gained from the pupils' participa-

tion in this form of discussion. (21, page 275)

Drill
There are relationships between skills and habits. Skills are

grounded in purposeful habits; skill implies ability to de something un-
usually well, it calls for intelligently directed habit formation. Struck
has written these helpful statements abont habit formation: (21, pages

385-389)
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The procedure of habit-building is simple enough., It consists in
repeating correctly what is to be learned until the response is aute-
matic, This repetition is known ss 4rill. . . . Although i% is im-
possible to anticinate 211 problems thaet arise in practice, the fol-
lowing points nay be suggesiive.

1. See that the lemrner starts correctly.

2. Permit no errors to soour.

%. Encourage practice,

4. 8uit the length of the adrill to reoulrements.
5. Onslity comes flrst. _

£. Teach skills 3hrough ifndividosl instroctlon.
7. Awareness of schlevenent.

g, Drill dizerininstingly.

Cne must keep constantly in mind the Aifficnlty of the material to
fa s

he learned and rememxber that individnal differences are important factors

in detemining the amount of drill that should Y2 given.

Experirentation

The Indastrisl Arts classes are ideglly sulted to lesrnlogz throungh
experinentation. Bxperiventstion is lesrning through doing, and the wise
teacher will take advantoge of the opportmalsiscs vhich are vresented

daily for using thig method of tesching,

Hone~Yorkshop

Txtra-currienlsr activities give satisfactions that arise from creas~
tive effort éxerted in fespanse to strong behavior tendencies and play
situations. One of the best vays that the Industrial Arts teacher can
help here is through the home-workshop. The home-workshop can be encour-
aged through parents, school clubs, displsys and exhibits, and through
visual 2lds. ¥. D. Phillivns, in the publization School Shep, writes sbout
nodel vachts as follaws: (15, nage 5)

&G

Model wyacht tuilding is an ercellent nedivm for developing exscting
skills, pride, groun narticlpation, constructive rivalry, and sx-
hilsrating recrestional intersst, Thie writer highly recommends it
as a means for bringing the howme, the community, the school systenm,
and school shop work in close cooperstion through the evtracurrienlar
activity which model yacht building inevitably introduces.
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Eobby, Slpbs
Teachers who wish o lead school crafi clubs or helby craft clubs

ean reader servics by first dlscovering the pupilts present interest,

dsepening this interect, brosdening hig horizon. makingbsuﬂasss probable,

=nd Yeaching puplls to select construchive activitiss, Satisfaction is

asually related to the degrse of sug@ess‘one has in what is nndertaken.

The Forum Diseussien

The forum technigue can be used effectively to clarify perplexing
problems in industrisl edueation. Struck sugeests these uses for the
Forum methods (21, page 261)
Among the problems that industrial arte =nd vocational industrisl
papils may £ind worth tackling throwgh forum procedure are such as
these: employment conditions; lsbor problems; occupationsl studise;
the craft unions; empleoyers' sssociations; ethics in industry; safety;
first-oald; vorkmen's compensstion; indastrisl poiszons; the nlace of
part-time education; evening classes; slack-zeason instraction; labor-
seving machkinery; new materiasls of industry.
Group Piscussion
Though the major portion of the time deveted to Industrizl Arte is
spent in work vhich is maninulative in charscter, there is still need for
discussion, "Group discussion mathods are just ac effective in the ares
of industzriszl education on the high =zchool level as they arse in othsy
phages of secondary education." This guotatlon is teken from sue of
Struck's hooks. (21, $age 278) Group Aiscussian is on2 of the hasic

nethods of teaching and 1s o2xeellent for nresenting nsw maoterials snd for

checking on the degree of understanding among the pupils.

Home Visitation

The pupils who are enrolled in Industrial Arts Classes are not un-

like thoso in the remalnder of the scheol courses, and home visitation



is therefore just as important and just as valuable for the teacher of
Industrial Arts as 1t is for any of the other members of the faculty.

The home vislt not only affords the shopwoerk instractor an ovportunity te
meet the parentes but to evaluate the home enviromment as well. Struck
gugzests that if sultadle records are kept in the office and made acces-
gibls to all the faculty 1t would suffice 3o have sach pﬁpﬂ visited by
gome teacher only once a year. These home visits shonld not just happen;
they should be planned beforehand and there should be definite objectives
to be accomplished by them. The teacher shonld remember that such visits
afford him an excellent oprortunity to interpret the school to the par-
ents. Buch visits should not only strengthen the bonds of friendship
between parents and ta@ers. but ghould further & more sympathetic un-
derstanding of the pupils and bring about better cooperastion between the
school and the home.

Toaching Thronga Illustration
Illustrations are excellent alds in %eaching; there are many in-
stances when sketches, pictures, or graphs are more understandable than
the objects themselves. ZXvery writer on methods emphasizes the impor-
tance of the use of illustrations but Strusk summarizes the values as
follows: (21, page 353)

It is desirable %o uge illustrations vhenever a sketch, a graph, a
drawing, or = picture will best help the pupile to understand more
readily what they are tryingz %o master. Illustrations may be unsed
to advantage befors, duringz, and gfter Alsenssion and shop periods.
Since pietorial 1llustrations and the various forms of coanvention-
alized mechanical and architectural drasfting speak a universal lan-
guage, it will be seen that in the practical arts it is distinctly
worth while for persons to be able to express themselves through
illustrations,

The Conference Method
The conference method reverses the lecture method in that the



chairman or leader aims to "draw out" of those present what they know

instead of telling them what he knows. Struck has characterized the

conference leader "essentially a traffic officer of ideas." (21, page

262)

Banks comments on the conference method as follows: (2, page 7) The
conference plan refers to a systematic analysis and 'thinking through'
of problems by a group of individuals with a background of experience
and with the necessary information required to solve the problems
that are presented to the group. Their experience forms the basis
for discussion, which is essentially a pooling of though of a number
oi’ 1ndividuals. the purpose of which is to assist in solving problems
« « » + The confersnce method is an effective technigue when a prob-
lem needs to be defined or an issue clarified. It 1s useful when the
object is to improve cooperation in an organization or to work out
clear understanding or responsibility.

The conference method is effectively used when individuals in a

group possess knowledge pertaining to the problem involved, and wish to

pool the experiences and knowledge of the group for discussion and evalu-

atio

not

Individugl Instruction
Individual instruction is usunally given when group instruction is

feasible; it 1s used advantageously to supplement group instruction.

Amongz the characteristics of good individual teaching the following

points deserve to be mentioned according to Struck: (21, page 330)

1. The individual differences of the pupil should serve as points
of departure.

2. The personality traits of learners should be diagnosed and used
toward educational growth.

3. The previous background of education and experience should be
recognized.

4, It should seek %o integrate experiences, knowledge, and appre-
ciates into units instead of exposing the individual to too meny
vaguely related elements of learning.

5. GCood individual instruction has order, sequence, and continuity.

6. It is challenging, thought-provoking, and educative.

Laboratory Work
Industrial Arts education coneists of much laboratory work. The



wise %ezcher realizes that the students are not to be left to proeeed
during the lsberatory perisd in their own manner snd ab thelr ocwn pace.
The tescher supervises thie isborstory work closely and uses this time
%o supplement group explanations with individusl instruction, individual

conference, znd individusl demonsiration.

”hﬁ Lecture ¥eth g

@hgugh there has heen mach criticlisn of the lecture methad ih'has
ite plaoce 1n Industrinl Arts instraction. To tell facts to students it
is probably the shertest way aﬁi »a efficlent way. 1% 1g especially aze-
ful when the teacher is presenting materials not contained in the text-
ook and which he does not wish to have iacluded in » student report.
Briceon says: "In the shop it is useful provided its place and funcilen
are'knawn and apprgciated.? (4, page 64) Btruck expands on this thoughs
when he says: (21, paze 255) |

In industrial prts and in breode edacabion there are times when the

instracter can well amplify orally the information that 1s zveilable

from other soarsses. If the leeburs iz restrieted %o short perisds of
fron five to fifteea minutes, and especially if it is euprvlcomented by

demonatrations, illustrations, or other gpuronriate procedures, there
can be 1ittle questien of 1ts sultability as one method SRONE WANY
all of vhich have thelr place.

Hotebooks
Hotebooks ars valnsble teaching aids and should contain both msterial
which has bLeen prepared and distributed by the teacher and material as-
sezbled by the students. Freguently there is some important outline or
set of imstructions which the teacher msy went te duplicate and distribuse
to esch student. Vhen students are led to take am inderect in creating
o notebook of which.thay ean be justly proud they are beilng drilled in

the habits of good workmenshiyp.
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Observotion
- Freguently studeats learn well by observing the teacher or some
ether student =2t work, and then imitating his procedure. This is =n es-

poecially valuable technigue for "glew® students who seen unable to grasp

the 1dea frem a bal explansticn, or from written instructlons.

Floys
An eccagional play given either in the classroom 8% in on assembly
serveﬁrﬁe develop interest in Industrisl Aris classes. 4An especially ia-
porbant phass of %hslgivingrof plays 1Is the construction of the properivy
for use on the stage. Freaquenily meubers of shep closses can greatly

 bensfit from serving as members of the stage erew in meking preparation

foy schocl plays.

Froblem Solving

The basis of problem solving lies in the "felt nsed” on the part of

the stubsnt; thie spplies to both the group nnd individusl insbtruction.

s

Aocording to Struck the steps in problen solving ave as follows: (21,
page 337)

1. 4 felt alfficulty. ,

2, Anelysis and loepbion of the difficulty.

3. BSuggestions for possidble solutisng.,

4. Development by ressening of the implieaticns and bearings of
vhot was snggested.

5. Fuvther observations and Sometimes sxperimentation whieh lead
to scceptance or rejeciicu.

The Froject lethod

The basie elements of the project method are: pupil purposing,
planning, executiag, and judging. The first step ian the employment of
the project method is to get the puplils te see the need of somethling to

be made or done in the shown. Zricson ond Friese meke these statements



sbout the project nethod:
If the purpose fer the worl ig to be concelved and declared by the
studerits, it will of nsecessity mean that the instructor will be put
in the position of z guide, zm insplrstion, in causing the leasrners
to think in the right direction rather than the one %o announce the
purpose for their thinking. {4, page 77)
It ig just oo nmuch the duty of Junior high school teachers to imbus
pupils with worthy oorposes as it is to teach subject-matter, 4
teacher mast be an expert in both. Purposes wust not only be recog-
nized and aceepted by the tenscher, but also by the pupils. Unless
the latter accent and anopropriaste the purroses as their own, this
Tirst important ster in the projeet method will £a3il. (6, page 267)

responsibility. Friese says: "It reeuires ercative or comstructive
thinking or reasoning.® (8, psge 262) The Industrial Arts progran is
one in which the third step, that of execution takes deflnite form and
ig ecarrisd through te compledion by the students themselves.

Yo projeet 1s complete without a judement of the finsl results,
Friess susgests 2 seriles of questions which could very easily be used by

the Individiasl student ev by the 2la

©

s in veking the judgment of the re-
sults. (6, page 272) |

The projeet method seeks to develor rlanning sbilities, doing sbili-
tleg, and teaches iadividusls to judge resulis; it nlaces the major eme

phasis wpon growth through sctivity on the part of the learnew,

Recitation
The nresent-day recitation has become a dewocratized snd socialized
group Iastraekionnl procedare, in which many btesching dévices are en-

nloyed. It is o form of beaching vhich emphosizes pupil participation

znd pupil initiative ander teach

V]

7 guidance., Strock glves several sug-

gestions which are helpful in guiding the nupil-recitation: (21, masge

355)



1. Grient the ianstruction, tie it in with preceding lessoas.
2. Develop = natural setting, encourage pupil activity.

Z. Btinuiste diserininsting thinking, through good questioning.
4, Guide the development of expression,
5. Yevelep efaptsbility, strive for sven amindedness.
6. DBring out relationships.
¥azberials

Stadente need ¢ learn hov to find supplenentary materials to add
to the maberial presented in the Yextbook. 3: a par%vof efery assignment
references are nsuaally given whichk the student is tarigak uy&aﬂd read.‘
It is a good idea to pernit the students to fing other materials in addi-
tion to those referrsd to by the instructor. In this way they develop a
technigne of doing supplementary reading}thaﬁ will assist them when they
enter college, =nd one that will prove beneficial in the solution of

wroblems in 1ifs,

Self-Instruction

Any plan of individusl instruction of

ploy objective tesits, grephie progress charts, snd instructional waterial
which is easily administered by the pupil himself, Indlvidual instruc-
tion is quits comwon in Industrizl Arts education., Ths Tollowing sug-

gosiions are given by Struck for iwproving individuasl self-iastructient

L. Epploy sultshle pre-tests as o basls for proper pupil classifi-
cablon and =3 n mesns of revealing pointe of sirength znd
wegkness,

2. BStress the tine element, as well as quality.
E. Use gelf-erplanatory lnstruction sheets.

4, Use otisctive rating scales.

H. Use gbjective tests and examlunabions. _
B, Hgve awvailable sultabdle refevence naterial.
7. Use work-books designed for individual work.
8. Use graphicsl job record cards.

9. Develon gresphiesl summary recoris.
10. Make reportz to parends that mean something.,



The Snelilineg Bee
The tyos of comnbesh ;re:uenL*J found used in the gpelling class
wasra two sides attempt te spell-down esch other ean he used Yo lncresse
the interest of the sbtudent in the Indusirial Arts program. The proce-
danre comaonly ussd in the spelling clssy iz fullowed aad the meterisl

ugsed can be the gpelling of technleal terng, the definitiocns of words,

or doscripiiona of procedures.

&3

Supervised Study

Tt is just as invordsnt that uwrils déVQIO? good study hebifts as id

is that they masisr correct habits of mpmanl skill, By supervising the

1.7

study of the class meambers i is poss ible for the teacher to aid the pu-

3

pils in the ostablishment of good study precedures. Observation of the

follewing suggestions vill ald in Improving the study procedurs of the

oo

sverage high-school gtudent., Siruek makes the following suggestions for

1

effective study habitst {21, pages 150-1

1. Conserve your health by assuring proper physical factors such
as heat, ligh%, and posture condueive to sbudying.
3. Zmploy a definite sbudy schednle.
3 Do your most difficult studying when you asre in the best condition.
&, Fmploy vianal and sensory aids.
B, Concenbrate on work at hand, forget other matters.
&, Crasts o atudy eanvivoamentb.
7. Look for the hearts of wrouvlems.
8. Laarn to ovg:w1zc the esgentizal idesns.
8. Axuly whet you learn,

Textbook
The textbosk gerves 1o give =z budy of common knowledge for all mem-
bers of the closs. Yhom s student ig sbsent from class, it is vpossidle
for him to keep uwp with the werk of the clas . aading the textbook
material. IY seyves as o reference source for review asnd for the solution

of problems which were studied early in the course snd of which certain
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phases have been forgotten. The only falr way to give a test is to make

1% cover a definlites section of the textbook In ase.

Thenes
The preparation of themes snd term‘pagers'give the student zn oppor-
tundty toc develop a method of problenm solving thst ke can use in zimosd
any courss snd in everyday life. This activity trains the student in
collaterel reading, use of the librory and reference materiasls, written
expression, and organizationsl procedures. If an orsl veport is made in
addition to the writien theme he also gets training in verbal expression.
Priege nakes this statement about written reports: (6, page 334)
Term popers lovelving original study and research and possibly manipu-
1lgtive work have been satisfactorily snbstitefed for both minor tests
and final examinations. Various topies are provided for selection or
are aessigned. The results, 211 or mosidy all different, are read lo
the clagss by the writers. In addition %o forming an excellent though$
gnestion and problem such papers form a source of extensive instruc-
tion for the entire class.
Andlo Visued Alds as Zenching Techniques

Vigusl aids are not designed to replaoce other methods of instrauction

vat to supplement them. They help %o give meaning to words mnd phrases
and thersby improve varbal instruction. Struck wisely sayss "Fsreho-
legically, visnal and sensory alds ars valusble becauss we know thab
senge-participation strengthens memory.® {21, page 226) Audio-visual
zids can be uged to intrcduce » sudbject, to arouse iaterest in a new
£ield, foster a2ttltndes thnt contribute %o intelligent action, to present
Inforuation essentlal to an understanding of important phases of life,
and to provide reviews of the 1essonvmatarigls vhich have been presented

previously.



Zhe Blackboard

The blackboard is one of the most universally used visual ailds and
it is a valuable device for making instruction concrete and understand-
able., Struck makes this statement about the use of the blackboard: (21,
page 228)

Individual as well as group work can often be done to advantage on

the blackboard. It should be regarded azs a mediunm to be used by both

teacher and pupils. For the teacher it is a means of making instruc-

tion effective; for the pupll, = means of self-expression and sense-

participation. :

If the teacher is satisfied to do careless work before the students
he can hardly insist upon a high standard from the pupils. The teacher
should learn to stand at one side of the [uork on the board when discuss-

ing it and should nse a pointer.

Bylletin Boards

The bulletin board has many excellent uses for posting notices
about current items and for displaying newspaper and magazine clippings
and sketches. The effective teacher will use his bulletin board for the
dissemination of various kinds of information pertaining to the course
work,

A well-kept bulletin board can bte a helpful teaching device. Inter-

esting and important material dealing with the instructionsl units

being taught should be kept posted. One individusl may be given the

responsibility of keeping the bulletin board up to date. All types

of printed, plctorial, and graphic materials may be displayed. A

place should be reserved for official snnouncements and bulletins.

This quotation from Whalin shows clearly how important the bulletin

board is as a teaching device. (23, page 9)

Zhe Capera
The camera is an excellent instrument for recording the many fine

projects that puplls make in the shop, projects which are taken away



after they are completed. When pupils see photographs of shop projects
which others have completed successfully they feel more certain that
they too can do similar work. The camera can be used also for the pur-
pose of showing scale in work and detail which would reguire hours %o

reproduce graphically by any other method.

Charts and Diagrams

Charts and diagrams can be used for presenting figures in such a way
that they are comprehended more readily than when written in paragraph
form. Bar graphs, circle graphs, and line graphs are all adapted to In-
dustrial Arts work. If charts and graphs are to be used in succeeding
years the white or buff window shade makes a convenient base for the
drawings and a convenient method of taking care of them. VWhalin believes
in the importance of charts and graphs and says: (23, page 9)

Charts are used to draw the attention of the class to important facts

or ideas. IExcellent charts can be made showing such things as func-

tions of working parts, the care and servicing of eguipment, and the

outlining of an orgaization. Charts must be large enough to be seen

from all parts of the room and clearly illustrated so that few words

of explanation are necessary. Arrange the charts in such a manner

that they may be displayed when needed, and then removed without dis-
tracting attention.

Sommercial Displays
Business firms from time to time prepare a limited number of wall-
type displays showing the processes of mamfacture of certain tools such
as the file, hammer, shears, and pliers. They are usually available for
short periods of time only and it is necessary for the teacher to watch
trade journals and professional magazines for announcements of the avail-
ability of such materials. These displays have considerable educational

value and the teacher should use them in his teaching.



4et

Aoaibits

Po have s exhibit of articles vhich the class mnewbersg have con-
abructed iz 2 good means of motivation for 1% supilies sn iacentive for
the pupils to take pride in their worimanship. In nany nodern schiools
there are display wisdows in the halls yhere the completed articles can
e aisw?aged, Another way in which aiSEIays can be nged effectively is
in }c@nnection with @arents visitation; the Industrial &rts éecartuent
usnally ceoperstes with other schoel‘&epartments in spoagoring thesa
svents, This quotation from Bricson (4, page 365) indicates ths impor-
tanee of the gchool shon exhibit,

The prospect af the exhiblt will stinulate to better effort on the

part of practieslly 2ll students. . . . Hew students are attracted

through the proper tyve of exhiblis, largely because thay are ine

spired by $the success of other studenis whom they kaew. . . . ZExgni.

bits stimulate the teacher to renewal of effort toward produeing

high-grade work. . . . The exhibits invelve opportunitiss for special

training and practice in spacing, arrsngement, postermaking, and

lettering; as well as Jeetiny and de:ling with $he EAEWLG al@ 6%

wlaining the work.

Pilm Strine

"Film strips ave vrojosted by means of film-strip projectors vhich
are light in welight; compact, easy to handle and %o transport, sand rele-
tively inexpensive.? This siobtemens by Strack {21, page 239) is further
amplifisd by the following ouotation fyon Karch nnd Hatabrocke: "It ig
lmportant that the instructor stond in frent of the room near the soreen
shen film strips are presented. An ingtructor camnot present a legson
effectively vanless he faces and tallia directly to the students. He is

able to emphaslze eerialn words or phrases, nnd melre sure thet 2ll oty

dends can heer clearly.? (10, page 72) It i3 a zood ides bo havs

&

black polater aboul four Pfeet long for indicating important parts of the

images. It 1s also recommended that questions on importent voints be
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nelked as the showing of the film strip progresses.

Lantern Slides

In those sehools where a stereopticon is available, the lantern
slide can be’useé to repmduée oﬁ the sereen in large scale any number
of sualler drawings; Being able to éreserve sketches snd dravings in the
foxm of slides is an advaawagé in thet they can he sfared in ssall space
end%h@m»@m do'e‘s rot ran the risic of havmgt;ﬁ nENST -631 vhich larger
dravings are ﬁade mutilaﬁedbthrsugh uge, or destroysd. IV malkes It pos-
sible, too, to tthW‘thG 1mag$'§n the screen where 2ll the elass cen ses
1% 2% once which is impossibie to do vhen nsing the individnal drawings
on shests of paper or cardboard. Biruck makes thess sugzestions for
asinz slidess {21, page 239)

In using glides for,inatrﬁctichal purposes one sﬁoald not attempt %o

use too many at any one time. It is better Yo uss a few alidss that

haove o direet bearing upon the lesson, snd that will be discussed

adsquataly, then to unge 8o large a number that 1ittle is ronmeubered

about any of them.

Models and Sammles

Hodels and samples are essentlal aids to effective teaching in In-
dustrial Arts. A model is a replica either in miniature or ealargement.
& sample is & speciﬁen of a clagss of objects and 1lts purpose is do repre-
sent all the members of that class. Good plémning coasists ia antici-
pating their wse and in having then on hand when they ars neéde&; good .
nethod consists in using them approvriately. The students® interest in
these aids is usually deepened when they have a part in thelr eollsection.
Ve are sseing ihe working model unsed to a2 great exbent in modern wmuseams
and it is an excellent teaching method in the Industrisl Arts elassroon.
Whalin maltes the following suggestions in » recent magazine articles
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Fxeellent cutawsy ond section models are uged in the shon or class-
room to show the functlon of some part thal is otherwise obscured.
The use of such devices yeraits the iesehing of funstisns and prine
eiples in the shortest possible time.

Motlon Pictures

Most studenbs learn esslly and cuicekly through the sye =nd 2 motion
picture presents materisl faster enl frequently more clearly than either
vritten or verbal language. Struck believes in modion plctures ond makes
thosa suggestions: (21, page 240)

Hotlon pictures can be made to serve as valusble glds %o shown and

clagsroom instruction. Through then =n over-viev is obtalned vhich

gerves to unlfy and correlate learning secured in other ways. I%

is possible o bring oub the most important features in o naburslly

srranged order which helps %e enrich ond to round cut vhaet has been
zeguired in something of a fragpenteyy Fashion, Shrough resdlng, dig-

a8

cussion, experlence, and ia other ways.

The teacher must keep in mind that the notion picture is not in-
tended a8 & substitute for the ltoscher but as o beaching =id. Therefors,
it ic essenbial that the Ssacher prepere o legsen plan for this fype of
lesson in nmuch the some manner as for any other type of lesson. Karch
and Tstebrooke suggest several faoctors in moking preparation fer present-
ing the metion picture: (10, nags 73)

i, Prepare o leszon plan.,

2. Preview the picture hefore showing I%.

%, Provide a study gulde for the stndents.

&, Provide proper phyeslical foctors.

Korch snd Zstsbrooke suggest thot the inmstructor observe the follov
inp suggestions while presenting the piletare: (10, page 79)

1. S%gnd st the resr of the roou.

2. Run the vhole film withont stopoing.

Ze  Re-ron those parts needed for clarifiestion.

4. PAwveld logs of dime bebween reels,

After the showing of the film there should be z definitely plsnned

. fallow-up of the presentstion. Lecording to Strack the following sugges-

tions shoald be observed: (21, page 81)
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1. ZEnceurage class disecussien vhen time permits.
2. Suprlement if necessary.

Z. Emplein any srrors found in the vpiebure,

4, Bummarize the lesson presented.

5, %est for lesraing =nd vnderstanding.

The University of Oklshoma Bullesin for Visunl RBducation, dated
Beptember 15, 1945 gives o 1lst of fllms which sre availeble through the
University of Oklahoms film 1ibrary. The title of the filwm, a brief
deseription of i%, and the rental fee is given for each film, This
rental fes varies from 254 tv 81.50 for most films,

Gourses of study for several Industrial Arts subjeets for the Btate
of Oklahona give comprshensive lists of filws avallable for use in the
res@ectivevfypgs of classes. _Examples;of thesé bﬁliatins gze:A

Bolletin 42-C-2 (May, 1942) Sheet Hetol 3_{&_7_:2;. PP. 24-33.

Balletdn 43-C-6 (1943) Home Mechonies, pp. 38-41,

Bulletin ¢2-0-3 (July, 1942) Mgchine Yoodworking, vp. Bl-B4.

(fane, 1944) Hend Woodworking, vp. R5-38.

From time to time the monthly publication Industrial Aris nnd Yoea~
tionsl Hducation, gives a list of filns availsble for use in Industrial
Arts classes. &n article by G&enem&n in the April, Hsy, snd June, 1945
iseneg list hundreds of films by $itle and léngth. and in many cases thé
rental fees; most of thess fees vary from 604 to $1.80. (9, pages 200

and 251)

Fictorial Hepresentation

Through nictures many things are brought to us that formerly were
gesn by the few. According %o Struck: "For purposes of wocational edn-
eation, elippings from trade periodicals, pamphlets, and eatalogs are
very helpfal." (21, nage 234) 1In order to prolong the usefulness of this

type of teaching aids they should be protected by bhelng mounted and
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Gecasionally the radio can be used effectively in the Indastrial
Arty classroom. In order to benefit from o redlo broadeast te the full-
est possible extent it is essentlal that the puplls study the topic to
be discussed before the actual broadcast begins. The teacher shounld sug-

gest definite things for the pupils o listen for and follow-up the pro-

gram by a discusslon or some other type of evaluallon precedurs.

Fig

Pree-hond skedehss znd working drowings sre used extensively in In-
dustrisl Arts courses. Both irdtaticn and originsl design are important
phases of this {ype of wvork and the pupils should be encouraged to develop

thair o351 1n this fleld,

12

este in Industrial Acts

Scientific edncation ains tc base its mejor decisions upon objec-
tive, reliadle, vaiid dats and upon informatien whlch 1ls impersenal, apn-
biased, sccurste, end worthvhile. Ian brief, that is the primsry purpose
of the testing povenment in modern efuesticn. Phere are several phasges of
testing whieh can be used advanisgecusly in teaching Industrial Arts sub-

ects; these are discussed hers.

G

Avtitude Tests

The progressive school of todsy is expected to develop each child
to his ovtizost cepaclty slong the lines of his own particular interests,
gptitudes, and pbilities., Hany Industrizl Arts teschers are iunterested

in prognostlc %ests which will help in predieting at ths beglinaing of &

=]
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course the sptitude of each individasl pupll enrolled. Uewkirk and
Greene suggest that: (13, page 83)
An aptitude mgy be thought of as the ecspecity of an individual for
the development of some specisl 2bility of skill. MNechanleal apti-
tude 1ls the capacity of an individual %o deal successfully with
mechanieal devices, and %9 acgquire the knowledge essentizl to thelr
gselection and operation after suitable %training has heen given,

Among the tests of mechanical agptitude are the Minmesota Hechanicsl
Ability Tests (University of Minnesota Press), the Stenouit Mechanieal
Aptitude Tests (Uorld Book Company), and the MacOuarrie Pest for Hechani-
cal Ability (Faucational Test Bureau, Minneapelis). Struck, whe suggested
these tests, goes on to say: (21, page 428)

It i probable that the jJudsment of a competent shop teacher, who

hag had an individual in his classes for a half year or more, is

more relisble than the scors in a mechgnical aptitude test, in deter-
mining prohable future occupational sucecess in mechaniesl or manu-
fasturing pursaits.

I% is well known that success in mechaaleal pursulés requires meny
things other than mechanical aptitude. I% cslls for diligence, perse-

verance, cooperativeness, and other traits which are not measured by such

tests but which teachers can observe.

Dissnostic Tests

One of the firet steps in planning effective ¥esching iz %o learn
about special abilitlies which the astudent may DOBBEss. In pretesting
the teacher endeavors to ascertalsn Wt the pregent experimentsl back-
ground of the puplls iz as it relates te the new unit of subject matter.
According to Wewkirk and Greene, dlagnostic tests are designed to "dis-
cover the exact identity and location of the pupils' strengths and weak-
nesses in subject-matter mastery.' (13, page 14)

Struck mays: (21, paze 429)

4 diagnogtic test in mechanieal drawing villl reveal the points of
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strength or weslkness in various specific elements, sach as lettering,
scenracy of mesgurements, correctness of counventions, arraungenent,
welght of lines, neatness, and “he like. Such a btest can be dinmg-
postic from the standpoint of the learner. It nay likewise bs diag-
nostic for the teacher im that it can show in what respeets the in-
struetiocn was 'pub over'! sueccessfully snd in what respects 1t was
faulty. : ‘ '

Bxamples of teats hoving dlagnostic value are the Hunter Shop Tests

(The Manual Arts Press, Peoria, Illinois) and the Hewkirk-Steddard Home

Hechanice Test {Burean of Fduncationsl Research and Service, State Univer-

sity of Iowa).

Tvery dlagnostic test shonld be followed by immediate correction

and imnmediste tabhulstion of errors. Unless theresults of ezch test are

followed up, they are not worth the time and trouble whieh they reguire.

Hasay-Tyne Test

Phe essay-type test is easy to construct andeasy to give, and they

are usually graded on a percentsge basis. The difficulty of each gues-

tion is determined by the teascher at the time of making the test, and a

valu® nesigned to it. The chief sbjection to the use of the essay-type

test 1 its subjechivity. H@wever,'ﬁewkirk and Greene, give five sugges-

tions for scoring essay-type exercises vhich if followed will make them

more objective and the subjectivity of the teacher's merks can be signi-

ficantly reduced.® (13, page 128}

1.

Tests should be scored by the one who makes out the guestious,
He should know what responses are intended ond write them down.
Bach pupil taking the test should write his name on the back of
the test perer, and the scorer should disrsgard the name until
the test is scorsd. o

The scorer should not mark off for misspelled words, sentence
stracture, paragraphing, npoor writing, ete.

Lssay tests exercises can e corrected most simply by correct-
ing ench iten on all) the tests rather than by correctlns the
entire tests separstely.

Rate each gquestion on a sezle of 10 or 20 and then add the rab-
ings on all the test exercises to get the mark for ths vaper.
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Identification Tests

idsatific

H*

abion axercises agre very usefunl for testing the pupills
abllity to recognize materials, iastruments znd tools. They are essy to

use and are obh)

Q..z.

2obive in scoring., EKarch and Egtabrooks are responsivie
for this aiatement: %A vhole objoct may be shown with parte marked; or’
the parts themselves may be pictured for identification.® (10, pame 91
The following principles fer constructing identification exercises
ave sugessied by Pewkivk and Greene: {13, page 118)
L. Provide a repregoniative spiple of the ebjsctives ts he identi-~
fied..

2. Buspend materials so that they can readily be examined.
3. Score the items by checking the objeetive written responses.

Objective Tasts

Ubjectivity is that characteristic or guality of measurement which
canses 1t 46 yleld the same resulss regardless of the influence of the
person scoring it. A test is objective if there 1s ngreswent among all
competent scorers as to the correctness or incerrectness of all possible
pasyers. Some very valuable suggestions for the prevaration of objeective
tests are given by both Karch and Eatshrocke (10, poges 88-93) and Struck
(21, pazes 435-447).

Host of the "objective! tests are what are sometimes termed Yshort-
angwer® tests. They are esslly snd quickly scored and maks it possible

to sxamine the students on many itens in 2 relatlve short period of time.

JTrade Tests
Trade tests are of value to Indugtrisl Aris teachers for they are
usofl in measaring trade ﬁroficiency. They are of four general types—-
oral, picture, performsnce, and written»graup_tests. Struck describes

trade tests in these words: (21, page 430)
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& trade test is deslgned to meansurs o number of factors, which to-
gether are indicative of frade competency. Such a test is intended
e e diszgnostie snd it i3 alse a messure of zehlsvement, Trade
exsminstions of the comprshensive type are designed 4o measurs more
than trede knowledgs aund skills. & written exsminsticn, comprehan-
sive zud dlagnostic in nsture, is used to messure the individuzils
familiarity +lth trade waderstending sud $rade theory.

Zxssmiles of 4rade tents sre the Chapman Trade Tests (Fenry Tolt and

Company ) and the Urniversity of Pitisburgh Trade Tests (University of

Yocational gﬁteregg_mestg
According to Struck:v "Mhese tests aim to compare the student's vo-
eational 1nterests.with patterns of interest which are typical'gf DOCHpE~
tional groups.® {21, pege 448) They are intended to revesl how nearly
an individasl's interests ecinclde vith those of the average person suc-
cessfully enzaged in certain oecu@aticne,‘ Examples of vocaﬁional inter-
cst tests =2re the Strong "Vocational Interest Blank for Men,¥ and the
Strong “Vocational Interest Blank for Women® (Stanford University ¥ress),
niad the Cleeton "Vocational Interest Iaventory:® Form & for men and

Form B for women (McKnight and Me¥night, Bloemington, Illinois).

School Marks

Teat results are evpressed im raw scores whiech do not meke suitadle
report card marks. In genersl there are twoe kinds of marking systems:
those that use percentile marks and those that unse letters, or nunbers,
which stand for degrvess of exeellence. The percentils raak plan is de-
sirsbls for the percentile assigned each pupil indicates by what percent-
age of the gronp each pupil was execellsd and the percentage of the class
which egch exc@lled,

Bricson says that "efficient grading of work is s distiact factor in
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efficient tesching," and gives six desirsble characteristics of 2 snit-

able system of grading for Indusirisl Arts classes. ({4, page 222}

1.
e

o Gt o

I% should be ecomonical of the teacherts tine.

It should be based upon = wide scepe of shudent vesponses and
attalinment,

The grading should be freouent. _
Uniform standard for gradinv ghonld be appiied.
Students should hove access te thelr grades.

o5 l

Grades should be made vermanent,

Eswkirk and Greene give the following sizht suggestieﬂ@ which they

recommend will sliminste nany of the unsatisfactory Teatures of present

5

mothods of assigning marks: (13, pages 235-238)

1.

“3

[ ]

Discard the n*acticp of narking pupils in perecentages.

Hach mark assigned te = pupil shoald be n meﬁl designad to
indicate his pouwer to do.

Gach teacher should give objective sxaminations or quizzes fre-
quently throughowt the term, ond the scores from these tests
ghould zfford the nmajor basis for hisg marks. :

Haquire teachers %o proevars in advance for esch siz-wesks period
earefnlly worded statensnbe of the objsetiveg of each subject
”or that peried.

ool preparsd for dally assignments should be treated as o re-
quircment of the course, but marke sssigned should be determined
oy nunerouns briel sbjective t2sis upon the work asasigned.

Credlt should be dsducted for noitehook and 1ibcrzﬁory work whiech
iz unsatisfactory or iacomplste.

haaign marks on "asccomnllishrent® or Tperformance" rmther than on
indefinite subjcctive factors such as effort, ﬁtitzde, 2bility,
ete,

Final zrades svmmarizing sl) the test grades for the course can
be obiained resdily By sssigning point values to esch letter
grm&e,_ramJuuLng the aebugl aversge for sach pupll, and then re-
assigning the elass unarks on the basgis of thege sverages.

This chapter has been devoted to » dlscussion of methods of teaching

in Industrial Arts classes. The following chapter surﬂarizes snd glves

=

recommendations.



SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The findings of this study are presented in thig chapter in two di-
visions: (1) summary of the discussion, and (2) = statement of the con~
clusions made on the basis of Information presented. In additionm to the
brief summarization of the material and the statement of conclusions, a

few recommendations are given in this final chapter.

& Sumgsry of the Findingzs

In summerizing this study the significant dats and other informatiaﬁal
background will be presented in a manner that will glve a perspective
of the problem as = whole,

In the early history of Iadustrisl Arts or Manual Praining, the
people were slow in éllawing it Yo enter the cducational system. On such
leaders as Pestalozzi, Froehel, Sloyd, and Della Yos, fell the responsi-
bility of recognizing manusl training as educationally important. At
first it was merely an obligsiion to be'performea in the schools for the
poor, bul later as a mesns of furnishing the lelgure hours in the rursl
home with interesting ocoupation, and %o revive the rapidly dlssppearing
haﬁdicrafts smong the peayle."ﬁTha.first coUrLes were ofganized go as to
analyze tools, processes, crafts, trades, snd materials into their ele-
ments; and to arrange these elements in methodical courges of instruction.

Dp. Yoodward esteblished the first manual tréining school in Aneries
at St. Louis, but Baltimore esteblished the first manusl training schoosl
28 an integral part of the public school systen.

The first book contaiﬁing chapters on methods, forrelated Courses
in YMoodwork gnd Mechanicsl Drawing, by Ira S. Griffith, was published

in 1916, Other books followed, but there is no publication which has



for its chief ohjeciive, the presentation of teaching methods in the In-
dustrial Arts department., Therefore this thesis was written to organize
these‘teaching methods into a forn useful to Industrial Arts teachers.
The gbéilable literature in the field, both books and professional peri-
odicals, was surveyed for daba bearing upon the subject.

In the study of requirements for certification te teach Industrial
Arts in the high schools in fourteen states, Cklahoms was found te be omne
of four states vhich do not reguire credit in teaching methods in Indus-
$rial Arts, and one of three which deo nat“éequire practice teaching %o
be done in the Industrisl Arts field. Oklshome reguires 6 gemester hours
of practice tegching'bmt it does not have to be inm Industrial Aris.

" In the study of the differcat nethods of teachiﬂg'rnénstrial Arte,
there were fifty comsonly used webthods, thirtesz visusl alds wathods, oxud
elght testing mothods useful in Industrial Arbs.

The commouly used methods are divided chiefly inte %uo diviéicns:
“(i? group or class lnstruction, and (ﬁf individual instrocition. Groun
methods of instructicn are most useful when 211 of the growp nsed to lnow
certain fuadanental factors in order to start their work, and it is o
matter of economy te presenid th@ée factors to the entlire greﬁp at one

time, It is effective when menbars of the class are nesr the samse lavel
with resgpect to the content of $he course vhich is being studled. These
class meetings will be of great value in estsblishing idesls and points
of view with resvect to sccuracy znd methods of praaeﬁnre.;ﬁ& sunccegsful
clags demenstration reauirss carsful preparation, and the greatest possi-
tle alertness on the part of the teacher.

There are differsnces snong individuale with respect to the majority

of human characteristics. Heredity and environment asre easual factors,
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end affect the most wnimte pard ¢f the hunen mechanliga; neither mental
nror physieal characteristics are free from thelr influence. This faeh
sngeests o tremendous provlem with individual tesching methods. Indivi-
dual differences is not cne of getting all pupils %o learn egually., but

s

rather to glve instructlon in soch a way %hat each one will develop to
his full capecity. 4 combinstion of group, ilndividual, and printed ine
structlons is the best meang of prcvi&ing}a variety of stinali that will
ensble esch learmer to achieve to his oun limit,

Written instractions are not a lebor-saving device foi the feacher.
Instroction, or job-shests will not reduce the work of the teacher, but
w111 meke his work more effectlve. They gre in no sense » substitute for
other beaching devices and meterials bul are s means of making such‘mar
terials =zad dsvices more effective. With then a zenulne relstion can be
ertablished between the subject-mabier 2nd the practicsl job. Fritien

instructions chould nod be regardsd as the caly neens of giving indivie

4]
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dual instrmiction; the iudividual demcnstration, for example, iz an ex-
esllent nmeans of giviag individuzl instructien.
ihe visnal-senssry alds are helpful %o those who are seckiag %o

master the btachniques of obJective teoaching. These alds are usst effec-~
$ive when they ave correlated with the daily units of work and when pu-
pils are held responsible for the vesults. They ars most helpfﬁl when
used a5 a tool for accomplishing definite gosls. ‘hey stress ability to
smalyse, swamarlze, and generallze wliat is tanght threugh concrste ex-

periences znd visual-senssyy responges,

Conelnsions

Class instruction is neither superior nor inferior to individunl

instruetion. ZEach form is best under certain circumstances; they supple-



ment each other. Individualized instruction need not lack socializing
values; wherever possible it should be supplemented by reading, and group
contacts in order to provide the broadening and socializing influences.

In teaching how %o make something, demonstration, where it can be
carried out to advantage, is superior to the film, dut the film is super-
ior to many other methods., The wvalue of visiual aids liles in their abil-
ity to furnish a teaching content that is difficult to provide in other
ways; they appear to have exceptional value for purposes of motivation
and explanation. In selecting sensory alds, those should be used which
have inherent quality to bring out effectively what is belng taught, es-
pecially what 1s insccessible in other forms of ins truction.

Tests are needed to supplement the many subjective judgments that
teachers make regarding achlevements of pupils. Grades in Industrial
Arts classes should be based on related knowledge, appreclations, and
understandings as well as on manipulative skill. They are needed to test
comprehensively and with greater validity than is possible through marks
based on shopwork and subjective estimates. A teacher's mark, based on
observation covering a term, may be more reliable as an index of mechani-
cal sptitude than the score made by the pupil on any standardiszed me-
chanical ability test so far avallable, Lut a more valid and reliable

measure is secured by using both means of measurement.

Becommendations
1. It is recommended that a three-hour course in methods of teach-
ing Industrial Arts be required of those who are granted a life certifi-
cate for teaching Industrial Arts in high school. Methods of teaching
Industrial Arts should be a prerequisite to practice teaching in Indus-
trial 4rts.



2. I% is recommended that the six semester hours of practice teach-
ing vhich are mow required for a life certificste to tesch Industrial Arts
nust be taken in the Industrial Arts field.

5. It is recommended that sz four-year provisional certificate be
issued at first; that this certificate be renewsble for 1life after four
years of successful teaching experience. Two years of teaching experi-
ence nust have occurred during the term of the certificate offered for
life renewal. This life certificate should remain in force only as long
as the holder pemuits no five-year period to pass during which he has
not been employed in school work for at least nine wonths., A life certi-
ficate which has lapsed may be reinstated as a provisional certificate,
upon the filing of eight semester hours of college credit earned in an
approved institation since the date of issnance of the life certificate
which has lapsed.
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