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Xn.du.strlal ed1..1c2tion has expanded eonsidera1lly since the st~.rt of 

this century, ~mi this U?_,S resulted in an e,q,1,<:1.nsion of lnd11strial Ar'lrn 

Jil1lucaticn1 arid. g, hro~ctenb.g 0£ the :prograll1 of shop ftCtivities. This. 1:n 

turn, has inm."erisetJ the de,rn1ni:l for better trained tea.chars, ttnd ha5 fo­

cnsed r1tt®nM.on on improved methods of teaching shoi;n1ork classes • .-

Q.ridn r,n¢!. :Pt1:r:tiose .Q.f ~he Prppla 

In. 1945. in a course in "Specio1.l Proble'fllS of Teaching Indnst:rb1 

A:r.tst II u..r.uier the d.it•ection of :01,. :'Je'fitt Hm1t, con.sid.ernble c1ist:m.ssion of 

r,1&n11tiJ. on teachi:rig methocls. Though there a,re books 

t:re,at Vt).:t'ion.s phases of te;;;,ching Indu.strir:,1 .A:rt;,;, there is nc, 1:,u,'blit:a.tion 

for it8 sols 7:;ur:;w->M the 1:irese:n.te,tion of teaching methods in 

P.:;afirdtio.n. Qi S"10ci,~,1 ~rms Used 

The term lndJ1.stri~,l Arts r~fers to r,J.1 classes f>,m:1 cmirses of shop-

ol for 

:?;ene:i•a-1 cr'lttca.tic.n1 a:m1 gt1id .. ~11ce y,u:..-·poses. Its }Jll.1'.'f!o~en ~re prim!'l,rily to 

o:dEmt the stu.a.eut i11 om.· rn1r:re11t indu.si;rii;,1 ch·ili2ation b;r ueans of 
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expe,riencea in working vi th s m~ of the materials common to everyda¥ 

lite as possible. Industrial Arts. as a school subject, ma,y be defined 

as a study ot the machines, tools, and p rocesses by means ot which the 

forces of nature a.re utilized and the raw materials of nature a.re changed 

by man to make them more v luable and pleasing. It includes a.n under-

standing of the native qualities of r w materials nd 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 1s eant those organized processes d procedures used in 

giving instruction to students i n the classroom or shop. These proce ure a 

can be applied to groups or tndividuals as the problems t hand necessi-

tate • 

.J The place of - ethod in teaching has been recognized for m~ yea.rs 

and its importance cannot be minimized. any times the difference in good 

and poor t aching is a di:f'ferenc in method. o have method of ccom-

plishment is one of the sure t ways of insuring that the objectives are 

fulfilled. 

LimUations S2l. w. Stud.v 

The scope of material on teaching Industrial Arts is voluminous with 
\ 
' . many applications, therefore, it is necessary to l i mit this study to an 

inTestigation of the bases of certification of Industrial Arts te chers 

and to teaching ethods used in Industrial Arts classes. 

TecJmigues al. Reeearch llw in ~ Study 

The topics discussed in the class in "Special Problems of Teaching 

Industrial Arts. 11 under the direction of Dr. DeWitt Hunt, ha.ve been used 



in this thesi~. :Publhhed books c1UCl :;rofsssi.:m,?l 1)e:d.odicHils de2,lil1g uith 

teaehh1g methods c,msti tute the sourcet. oi' r11;1,ta us,~d. in this :ra$earch. 

!j;lte Plan, r4. !hti. St11.);!~ 

The historic11,l b.;;ekg1•oun1:I. of' L1.clt1strial Arts educ;D,tiou is presented 

i.n the following ch.apter. and (Jhapter Hl h devoted to .a, discussion of 

the reqt1.irements for· certifi<;&,tion of Industrial Arts teachers in Oklti-

method.s of teaching Ind11::itric1l A:rt.s 1.ihieh hsvc JH."oved successful in the 

};,u.'blic seccrn.dal"'".f schoo1.s, i:,,n.d. the fin,?1 chapter S1l:ili2:·1A .. r1zes ,;:,n.i:l gives 

recorJ.T;1enda,tion.s. 
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!HE HISTORICAL 13.ACKGBDUND 

In the latter pa.rt of the eighteenth century and the first quarter 

of the nineteenth, the Swiss reformer Pestalozzi adTa.nced a step farther 

than writers the preceding century had done. He based hie instruction 

on the object method and insisted upon obserYation and handling of the 

objects themselves. He contended that the child deTelops mentally through 

i mpressions and experiences. not through words. 

European ~echnlanes 

Pestalozzi advocated and practiced the plan of having pupils engage 

in occupations such as farming, spinning, and weaving, but neTer con­

ceived that these had a:ny relation whatever to intellectual development . 

They were used as tasks for the pupils of his "industrial school for the 

poor." 

Three European cou.ntries, J'inland, Sweden, and Russia. preceded the 

lTni ted States in recogn1z1n& manual training as an educational tool. 

Finland was the :tirst to pro)_')Ose such courses as a part of school 1n.­

struct1on. In 1858 the "mperor of Bu.ss1 appointed Uno C7gnaeus to re­

organiie the primary schools of Finland, which he did along ll'roebelian 

lines. He proposed courses in woodwork, metalwork, basketry, a.nd potter,-. 

In 1866 some form ot ma.nu.al work was made compulsory !or all boys in the 

rural commu.nities and teacher training schools for men, however, it was 

not compulsory in the cities. 

Syediah Contribntigns 

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

weden. Vaughn nnd Mays desol'ibe the Swedish Sloyd system 1n these worde : 
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( 22. page 25)1 

Sloyd t first received t he attention of the Swedish government no t 
s a means of educati on , but as a means of furni shing the l eisure 

hours in the rural home with interesting occupation , of reviving the 
rapidly disap ea.ri ng handicraft among the people . and of checking 
the rapid movement of families from the conntrr to the cities. So, 
in 1870, the government urged upo~ the n1rt.tl. homes that they devote 
some time t o the v rious handier fts such as carpentrr, carving, 
stonewo 1•k , basket ry, etc . 

In 1872 special schools were est blished for the purpose of teaehing 

Sloyd which had mu.ch to do with the establishment and p ractice of manual 

work in other countries . 

Russia ang. Technical Eaucat1gn 

The Russian err tem w s next . As ea rly a s 1868 Victor Della Vos , 

di rector of t he St . Petersburg Imperial echnical School for government 

engi neers , i nt roduced shop instr ucti on and tool work into t hat school 

thus starting what has since en knoni s the Russian system of manual 

training. 

This systeM undertook to give scientific tool instruction by a series 
of exercises that inTolved i n a systematic and se uent1al way the 
fundamental t ool processes . D l la Vos conceived thn.t the as- to do 
thi s s t o analyze the tools. the processes, the crafts, trades, and 
materials into their elements and t o arrang these element in me­
thodical courses of instro.cti on. (22, page 26) 

Cabinet maki ng was analyzed into its various forms of construction, 

which resulted i n long l i st of the different kinds o! joints used in 

cabi net work. !.t'he pupil was given models and drawings of joints, detailed 

explanations of their construction, and demonstrations of the t ool pro-

cesses involved. 

1 sch reference will be in t his form. The first figure refers to 
t he number of the book or magazine in the bi bliograpl\Y, and the page 
nwnber i s then i ndicated. 
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!he theory of the Bussian work was expressed in their slogan , "In-

struction before construction." 1"he course for government engineers 

reqnired six yea.rs for completion, three for instruction and three for 

construction. I n the United St tes the slogan might f'i ttingl;r be, "Con-

struction ccompa.n1ed by instruction. 11 

lnd,11otr1a1 Education .1n. ~ Jln1ted Ste.tea 

In 1876., at the Centennial E:xpo si tion in Philadelphia, there was an 

exhibition ot wo rk which had been <bne in the Russian Imperial Technical 

Schools. This exhibit attracted attention of Professor John D. Runkle 

of the Massachusetts Institute of Technology, Boston, and Dr. Calvin M. 

Woodard of Washington University, St. Louis. 

In 1879, through the 1nflnence of Dr. Woodwar d , who has been titled 

by Friese as "the real father of mannal training, 11 ( 6, page 13) money was 

r a ised from private sources with which to urchase the ground, and build 

nd equip a building for the St. Louis Manual Training School, as a pre-

paratory school for Washington University. This school opened in 1880 

as the first manual training school in .America. Courses ere organized 

consisting of exercises i n joinery, forging. pattern-maki ng. and drafting. 

I n 1884, three other cities , Chicago, Toledo, and 13al timore, 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 integr 1 art of the 
i 

public school system. Philadelphia and Omaha were next, but after 1886 

publ ic manual training high schools grew very rapidly in number, in size, 

and in influence. 

~J.AAmerica 

An event which had much to do with the nature of the manual tr ini13g 
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work in this country vas the bringing of Mr. Gustaf Larsson from S eden 

to introduce Swedish Sloyd into th Boston schools in 1889. Up to this 

time manual training had been crude and unorganized and i nclined to copy 

the work of the Russian schools. But Mr . Larsson•s work began to conform 

to the principle of the Swedish Sloyd, wh1eh provided projects for con-

stru.etion in the nature of articles for actual use in the homes . At 

first most of the projects, though they ma,y have had some use in a Swedish 

home. were of little use in an American home . Howev r, the system was 

soon adjusted to the needs of American youth and the American home which 

greatly modified the character of .th work in both the elementary d 

secondary schools . 

The fir$t stage of manual training in the United St te w s the ab-

stract exercise stage . It was the tY',Pe of work developed in the St. Louis 

Manual Training School and was based upon the Russian sy tem. 

The early advocates of manual training probably would have qualified 
ve-ry nateria ly their acceptance of the extreme i mplications of this 
doctrine. but they emphasized that manual training was for general 
training , for culture , for discipline. and indignantly Tesented the 
charge that such courses were for tr de or ractica.l purposes . 
( ~2 . page 33) 

So the formal doctrine of mediaeval scholasticism was revived. Again 

quoting from Vaughn and lays. it as claimed "that the ioportant thing i n 

education is not the thing learned, but the rocess of le rning . " {?.2, 

page 33) 

Soon fter the introduction of the Rus~ian system into some .American 

schools came the i nf'laence o.f Swedish Sloyd. Promi nent among the object-

ives of this work were the following : "to i nstill a love and a respect 

for l abor; to develop self-reliance; to train in habits of order, 
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exactneu, neatness, industry, and patience; to give dexterity in the 11se 

or tools; and to promote physical development." ( 22. page 34) Sloyd 

1.ntrodu.ced the idea. of practical 11se in manual training and this made it 

more interesting to b, th the pupils and the pu'bltc. 

!he Arts and Crafts movement is the third atage. It was not until 

t he latter part of the nineteenth century that the emphasis in manual 

trainin« changed from the purely mechanieal aspects to a consideration 

of beauty and an a.rthtic e xpression in the objects made . 

Th$ ma.chine 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' gen11iness and superiority. Romes ere tilled with 
massive, straight-lined, 111-propoTtioned ' mission• furniture. 
( 22, page 36) 

The p roducts of the Arts and Crafts were . based on originality of 

thought and planning, variety in the products. and effort at good propor-

tion and artistic design. This made the manual training teachers aware 

~f such things as good t a ste, artistic ideals, beauty in simplicity , 

originality in design, and honest construction. 

The fourth stage 1s the attempt to industrialize and voca.tionalize 

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 orld according to Vaughn and ,ays: 

( 22. pa1;e 37) 

The feeling became rather pronounced that the school shopwork: should 
p rovide a fund of information and e erience relating to materials, 
processes, methods of manufacture, 01:rportunities for employment and 
success of certain fundamental industries. Thus the term I ndustrial 
Arts sup lanted Manual Training. 

This: conception offered the means of providing for pupil particip 

tion in certain phases of the real work of the world. lt held out the 
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work he heit to const:r'u.ct :J. s-pecified nurJ,bex o.f different types of joints. 

It 

( H y,,:,.c<"" ,,, )·· 
~ t· _._. ,.7.,~,;,c;; r...1 
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handbook to instru.otors in industrial plants am'l also to serve a.s 'in­

atru.ction notes' in instructor training courses.fl (1, page iv) iJ!his 

book deals with training in the plant, the analysis and. classification 

of trade knowledge, establishing an effective instructional order, 

methods of instruction, and lesson planning. 

Probably the third book on methods was by McMltrry, 11.lggers, and 

McM11rry. !fhis book, Tea,ch1p.g ~ lndµst:g:iaJ, ~ i.n. ~ Elergentaw School, 

(11) was published in 1923 and he,d for its purpose the im:pro'Vement of 

instruction in the lnd:astrita.l Arts classes of the elementary public 

schools. 

i'h.e following ;rear. 1924, 09ntenj ""nd ~4etho!2,1.1 rd. The In4nstria,l .Ar.!§. 

'by V.t'l,11ghn and. Mays (22) was published. This book purposes to aid all 

teachers 1;1ho in a:ny ua,y come in contact with the industrial ed1.1cation 

field 11 to see more clearly the purposes of shop. courses in the schools, 

to u.ndersta...Tld more completely the means and methods by t-1hich such pu.r­

poses can be carriEHl out, and to appreciate more fti.lly the relation of 

industrial work to the general scheme of education"." (22, preface) 

In 1926 lll;plo:rilJ4t ~ Manual Aw. by Friese ( 6) was published. This 

book takes up ma.:nnal arts at the junior high school level. 11It does so 

on the basis of boy interest, phy-siology and psychology 'between the ages 

.of tuel ve and fifteen. Explo:ratoey :m.ani:pule,ti ve aims have been qu.1 te 

genera.11:' accepted and common practices established." { 61 page x) 

In this same year, 1926, PaYne' s book:, Metl;},od§ .Qi: lee,chi;g.g Indg.fit­

triaJ. Subjects (14) wa.s published. This book is divided. into two main 

division.s: the first dealing with technical education in the United 

States, and the second division d.e@;ling "1:1ith vocational edo.cation in the 

United States. 
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In 1929 was :i:iublished Indt1st;,:ie.l Arts in Ed,q.ca,t1r:n1 by Schweickha.rd. 

(16) This book w:M3 intended for three groups: 11 school administrators, 

teachers in service, and teachers in p:reparation. 11 (16. pa;ge 5) The 

:philosop~· of education, bases of orga.11ization for industrial education, 

objectives of Indu.strial Arts, and personal q_ualities of' Industrial Arts 

teachers are discussed:. 

Ericson.ts Tee,ch~~ ProbJ.§ilUl a, Indq.stri&J &t.a, (4) was published in 

1930. !This book is divided into three parts; procedu.re in teaching 

sbopwork; eon.t·en.t and underlying conceptions, the ll-what and whyi1; and the 

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

workers .. 

The book, Pri,942.l.Jle& Di. Tta.d,e and. Industrial Teachi~ by Selvidge 

~.,.nd. Fryklund (19) wa.s published in 1930. This book was ·written: 

To meet the needs of teachers in service .?,nd to give prospective 
teachers a clearer view of what is required of the profession, a 
sowid ~ethod of selection and organi2ation of subject matter and 
practical methods of individual instruction. In addition it gives 
the fundamental :psychological pri:i:.ciples upon 1.1hich the teaching 
methods are basea. (19, pref~ce) 

Stru.ek·'s O.:eet1Ie T~achi~ (21) was published in 1938. It is one 

of the most complete trentments of tee,ching methods. The book begins 

with a consideration of the larger goals and then treats with the develop-

ment of specific skills, knowledges. and, a:pr:ireeiations. In the preface, 

Struck S0Yth itereative work calls for discriminating. thin_ldng, ,tide 

reading, thoughtful pl~,nning, and critical evalu.ation of' results.ij (21, 

preface) 

One of the most recent handbooks on teaching methods is ZjiQ Teaching 

!Pecltnigµ.es by Xarch and Esta.brooke (10) which was :pnblished in 1943. The 

book is intend.ad to serve as a ready reference book. as a, guide for the 

tradesman-instructor. as M instructor rating scale for supervisors and 

tea.a.hers, and as a textbook for formal teacher-training classes. 
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of te.aching Sloyd.. One of these schools, ,;fhich 1a1as establis.hed at mras 

"develoJ>ecl into the Sloycl Semi:na:rima in 1874 ccnd under the inspiration 

a,nd gu.idance of Otto S2.lorno11, this teacher training school beca.me the 

dominating influence in S·,:eclish Sloytl 11ork. 11 page 25) 

rmc1.l School waG one of the first normrtl schools 

in this coimtry to give instruction in :me;1u.;;,J_ training. At, first the 

work WEtS informeJ. a11.1i on purely a. voluntariJ basis but regr1,.lar cle.sses 

were established in 1893; in this year shops o.nd. eq11ipment were 1:irovide1'.l 

and a technically trained teacher ,ms employed. 

In 1903 the lagisla.tu:re of Kansas passed. an act establishing the 

State 11ormB1 School of Manual '.training at PHtsb'arg. This school uas for 

the :i;mrpose o't training special teachers of J)!'2cticR.l arts s,1bjects ancl 

wa.s at first 2. branch of the State Horma,l School at 1llmporia cio11d was con-

trolled by the same board of regents. Th.is was one of th"":i most progres-

siva schools in the tre,ining of Ind11strial .A.rts teachers, and today is 

one of the lee,ding colleges in Indastrial Arts ed.uca.tion in this part of 

the United States. 

':J:his chapter has rn:esente,l the historical bgckgrotmd o'f !nd11st:rial 

Arts education. The fallowing chapter will discuss certification of 

Industrial Arts teachers. 



C'.ID.RT!FICATION OJl INDUSTRIAL ARTS 5:1E.A.CID5.:RS AHD COURS1'1S 

IN METHODS OF TEACH!1{G UW<JSTRIAL !HTS. 

REQ,UIRED FOR CERT IFIC.AT'ES 

13 

In Oklahoma a life certificate for teaching Industrial Arts in high 

school is granted 1:f the applicant has a.. bachelor's degree with 24: semes­

ter hours credit in the Industrial Arts teaching field. O,f these 24 

hours 4 hours may be electives in shop work bu.t the remaining 20 must be 

in designated eours.es. In ac1dition to these requ.irements a candidate for 

a life teaching certif1eate must complete 21 semester ho1,1rs in certain 

specified e<lucation courses includ.ing 6 semester hours of stndent teach­

ing. S semester hours of English. 6 hours in history and government, and 

mu.st satisfy the Oklahoma, history and agricu.l tu.re requirement. (XII. 

page 24) (The references in this chapter refer to the State certifica­

tion :publication as listed in the Appendix 13. Boma.n. numerals were t1.sed 

to distinguish them from the references to the bibliogra.-ph,y which are 

num·bered with Arabic numerals.) 

Letters were written to the State Departments of lildt1catfon in 13 

states in ad.dition. to Oklahoma inqu.iring as to the requirements for e. 

life certifi.c&te. to teech lnd.u.stri:cJ. Arte in the hif'.,h schools of those 

states; all of the states which bord.er on Oklahoma were inclu.ded. The 

course work requirements in the field of Industrial Arts :for these 13 

states ~d fo.r Oklahoma a.re shown in Table I. 

In Arkansas the eertifica.te is valid for six yeg,rs and rAf:13' be re­

issued u.nder e:n,.v of the following options: (I. page 23) 



HOURS CRE'.DI~: :F'OR L!FB OBR'11IFICATB TO ~:EACH 
n:mus~~IUAL AifrS IN 14 STA~l?JliS 

Name of State 

c(l 

(;ourses 
-1 

t\J fl, ,:l 

Required 
..-I ro 

(/l .:: 0 '(1j •rl ('j t.l (lj ::, 
,0 f..! r.d ...-! ~ J;.i ,!1.1 El r-l 
m 0 

.... -~ 

C '1'J c;j w 0 0 >. · .. 1., M 

~ ~ ~ ~ ct \J 0 f.:'.i' ·:,-, i {f,l Cf} 

t; •rl 0 •rl ..-I ~ t? '1'J 14 0 i::l al 
~! r-l r-l rl rd ~ ~ m ,0 :,;: ... 1 r-l ti ~ 
$-1 CC, 0 ,-a f:l 0 ,rt (D (D S,J .,b,.1 (I) (l'J 

~ 0 0 H H. H ~ ~ :~ ~ 0 0 ~ t-1 

Teaching Methods 2 3 9 ;:, " 3 n 4 2 2 ?J u 0 

Practice Teaching 5 6 3 5 "" 3 4 3 4 3 6 6 <U 

Grad.u.ate Crec1.i t 18 30 30 6 
A,1tomo bile-Trans. :;;; 
Arch. 3):rawing 2 
J3ench Woodwork 3 5 4 
Ca:liinet i11.aking 4: 

f•.i 

~ .. c1re of lllq_uipmen. t 2. 
ElE;ctricity & 1~?):l.io 3 
Genertil Shop ,, 

t<.f. 

Home i~Iechanics 6 
Ind. A:rts Design "'> 1-J 

Ind. itrts T~duc. 6 

Nachine Drawing 2 
Mechanical Drai'Ting 6 3 c,;; 4 2 10 u 

Occn}}ation Guidance ";I ,.., 
t-. .J 0 

tal Work 'Z 5 <, 

:Printing 3 
Shop i-Ia.c'1G.5 err,ent 2 

Sho'l'.i J. 1'1£" them:a tics 4 
Wood & Metal Finish. 2 
blectives in Sho:p 8 25 16 36 24 15 40 84 15 16 24-.,_ 4 30 24 

Total hours :tn Shop 26 40 40 36 24 15 40 24 15 36 24 24 40 24 

* Colorlcl,do figures a:re given in quarter hours. 
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1. Completion of six seBester honrs of work in an ar1)roved insti­
tution (luring the life of the certificate. 

2. Successful teaching e:z.j':lerience during three years of the life 
or the certificate. 

3. S11ccessf11J. tec!,ching e:,q:'.ie:rience d.ttring the entire school term of 
the last year of the life of the certificate. 

The applicant £or a certificate to teach in the high schools of 

Ca,lifo:rn.ia mu.st have Completed a fonr-year college cot'U'se with a :Bache-

lor1 s Degree and. 15 semester himrs of professional work in ecl11cation, 

5-nclnding 6 semester hours in di:rectecl teachi:ng Rm1 3 semester hon.rs in 

·~eaehing method.s in Industrial Arts. An a:pr,licant for a life ce:rtifiee,te 

nmst su.bmit "original letters of recom:rr.,enda.tion verifying ~t least forty-

eight months of successful school experience including twenty-one months 

in the pulilic schools of Ca,lifornia.H (I!, n~,ge 4;5) 

Ooloratlo requires &, minimma of fou.r years of collegiate t,rai.ning 

which must have been comr,letecl in accreditect institutions of higher 

learning. The applicant mn.st h?.,V'e at least ~ semeste!' hon.rs of credit 

in ect11cation includ.ing the 6 hon.rn in teaching meth()ds in Ind.u.strie,1 

Arts. 11 Ci:he requ.irement in 1-ra.ctice Teaching may be waived. by the issi1ing 

authority on evidence of at least three ye1:,:rs of sn.ccessful experience in 

tev,chine; the subject under snpervision. 0 (III.1)0,ge 1) 

/\, certificate to teach Ind.trntrial Arts in Illinois is iss11,ed onl;v to 

I't iz renewable 11 in periods of fonr yea.rs upon success£11l teaching anrl 

:professional 2;rowth sa.tisfa,ctory to the county superintendent of schools. n 

( IY, paf!;e 24) 

The :regule.r hi1gh school teachers• license in Indie,11a, is granted onl~y 

to those who hold a bacc~>tlaureate ttegree from a stanrw,rd or approved. 

college or university with a minimum of 120 semester hours of credit. It 



is further recom..'Uend.ed th."lt 11 the .'84 f"lemente:r hou.rs o:f re1_u.ired credit 

should 'be devoted principally to wooot!ork, mecha.nica.l drn.wing, and. me­

chanics." (V, page 26) 
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In the intate of Iowa a five-yea,r 1irovi@io.na,l certificate is iseued. 

and ma_y be renewed for life after 11 five ;'lears 1 su.ccesafo.1 teaching ex:­

perienee, two of which must have occurred during the term of the certi­

f'ie.s:te offere,1 :for. life renewal. n A certif'icp,te which ie :renewed for 

1if'e remains in force only as long c1.a the lr...ollte:r permits no five-year 

period to pass in which he 118,f' not bean employed in school work for at 

le&,st one school year. A life c~rti:t'icate which has lapsed m~ be rein­

sta.ted as a. term certificate 11u:pon filing 10 semei-Jter hours of college 

credit earned in e,n ~:p:proved institt1tion sinee the date of issnance of 

the life certificate. 11 (VI,pa..ge 18) 

In Kansas a T!'oviaionnl two-yea,r speciol certificate is issued e.nd. 

at the expiration of this certificate tithe Life Specie,l Certificate may 

be issued J)rovided the holder of the cerM.f:tc.9,te holds a baccalaureate 

degr,:;e and has completed. two years of successful teaching experience 

during the term for which the certificate is Ve.lid. tt (VII. :page 4) 

I.n Missouri "a li.fe certificate to teach in high school may be 

secured e.fter teaching for a period of five y-ears in the State and on 

recommendation of' tho loca.l superintendent of scho.ols, 11 (VIII, page 1) 

The five-year 1:;rovisional certificate is issued in the s.tP.~te of 

Nebraslr..a to ee.ndide.tes who satisfy the requ.irements as shown in Table 1. 

To receive a life certificate one mt1st complete !flS ho1.1rs of graduate 

credit including 6 in educe,tion, and complete 3 J"?ars of teaching experi­

ence. n (IX, p~e l) 

Tb.e 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 semester 

honrs of work above the bacca.lao.reate degree. (X~ page 2) 

'The holder of a permanent certificate shall during each su.ccessive 
ten-year period from date of issu.ance complete six semester hours in. 
approved cou.rses or the eq_uivalent in qT:proved :professional activity 
other than classroom teaching such as membership in study grou;ps for 
profes,sional and cult11ral improvement, travel, edti.cational research, 
au.thorship, cooperating critic and demonstration teaching, oceu.pa­
tion.a.1. experience, leadership in extre,schoo1 e,ctivi ties, lea,lership 
in professional associations and leadership in appro:priate eommuni ty 
~tivities. !he permanent certifice.te sb.all be valid continuously 
except when the holder thereof has not been regularly e~loyed in a 
teaching, supervisory or administrative poai tion: in the public 
cschools of New York State wi. thin a five-year period and has not sat­
isfied the in-service stu.d..v and t:re,ining requirement. (X, :page 2) 

In the state of Ohio an eight-year professional high school certifi­

cate ~ be converted into a permanent certificate u.pon evidenca of: 

iiforty months of success:f\tl e:,qierience unii:er the eight-year certificate 

to be eonverted and the completion of an arirropr.:tate Master's degree or 

the equivalent.11 (XI, page 27) 

In .Pennsylvania a provisional c,e.rtificate is iss11ed to a.a applicant 

who has completed an approved four-year teacher education cu.rriculum and 

has been granted a baccala.nreate degree in an accredited. college or uni-

varsity. It is valid for three years and, m~ be renewed for three years 

on a teacher rating of iisat1sfactory11 and the completion of six semester 

hours of advanced education subsequent to the baccalaureate degree. The 

permanent certificate requ.ires three full years .of successful tee.~hing 

ex-perien.ce in the public schools of the Oomm.onwea.lth of l?e.nnsylvam.a in 

ad.di tion. to the six semester hou:rs credit above the ba,oealfl;Ureate degree. 

(XIU, page 2) 

It is observed f:rom Table l that a course in teaching methods in. 

Indus trial Arts is required in 10 of the 14 sta,tes; it is significant 

that there is no req,t1.irement i:n methods of teaching In.du.st,:,iaJ. A:rts in 



18 

Oklahoma. .Practice teaching in Industrial Arts is reqt1ired in 11 states 

(in Kansas a.nd Colorado the practice teaching req11irement may be waived 

if the candidate :ruts had 3 years of succ.e ssful teaching experience.) 

Four states, Nebraska, New York, Ohio, and Pennsylvania require that the 

applicant for a life certifica.te have some graduate work; New York and 

Ohio requ.ire a whole year of graduate work. Seven states, Oa.lifornia., 

Iowa, Kansas, MissoU:ri, Nebre.ska, Ohio, and Pennsylvania. requ.ire from 2 

to 5 ye9,rs of successful teaching experience before a life certificate 

will be issued. A provisional C·ertifica.te is issued and when the teach­

ing requirement is met the teacher may apply for the life certifiea.te. 

In five states specific courses in the Indu.stl'ial Arts teaching 

field are required while in the remaining nine states, though earta.in 

courses are recommended. no specific course is required. It is evident 

that there is considerable variation in both the specific requirements 

and the nwnber of semester hours of eredi t which is reqt;tired in the 

specified coa.rses in the Industrial Arts teaching field. Oklahoma speci­

fies the courses which one must take to a. greater degree than does a;ny 

other state, allowing but 4 semester hours of electives as compared to an 

average of 22 semester hours for the other 13 states investigated. 

!his chapter has discussed the requirements for certification o! 

Industrial Arts teachers in Oklahoma a.nd 13 add1 t:lon.al states. !'he fol­

lowing chapter will di seu.ss the various teaching methods which have :proved 

successful in the teaching of Industrial Arts. 
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CHAPTER IV 

TEACHING MlilTHODS IN INDUSTRIAL .AR'fS 

A satisfactory method should provide opportunities for the develop-

ment of ini tia.tive and original! ty in pupils. It should stimulate inter-

est and cause the student to want to accomplish the goals assigned. The 

pupils ah.ould understand the purpose o! the lesson be 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. 

Cless Demonstration 

Probably one of the first methods to b~ 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. Ericson, in discussing the class demonstration as a teach-

ing method, says: (4, page 57) 

The demonstration, then, 1s probably the teache:r' s greatest asset in 
arriving at certain fundamental skills and practices, and in the 
shortest possible time. It ma,y well be said without tear 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 ma.D¥ advantages of the demonstration. Those given by 

Struck are as follows: ( 21 , pc.ge 348) 

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

2. The demonstration is adaptable to greatly varying circumstances. 
3. It is objectiTe and concrete. 
4. It 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 



kept .in· mind when making :preparation for the class demonstration: (10, 

pages 59-60) 

1. Plan a demonstration of the proper length. 
2. Rave tools and. m.aterla.ls at hand. 
3. Use the same kinds of materials and same q~u~-1itjr of tools that 

the pupils are to use. 
4. Practice the demonstration :privately. 
5. Confine the demonstration to a single unit of ,rork. 

According to the same a11thors the following factors are important 

and ahou.ld. givern one's procedure du.ring the demonstration. (10, pages 

60-64) 

l. Jb:ple,in the objectives to the students. 
2. Mention the im:portant :points to look for.-
3~ Explain new terms. 
4. Prese:nt the material ste:r by step. 
5. Teach only the best procedure for each step. 
6. Do not perform ,1ork for students. 
7. DQ not quit too soon. 
8. neware of related information. 
9. Stress safety rules and precautions. 

10. Select students to aid with demonstrations when feasible. 

A brief summary of key points will help to emJlhasize them. The use 

of '!/tell selected questions will enable the te~,cher to locate the students 

who need ad.di tional help. After the completion of the demonstration the 

teacher will aid these students. 01·nortm1ity should be provided for the 

students to go to work immediately after the completion of the demonstra-

tion while the procedures are clear in their minds. 

Indlyidual Pemont,pra,;Uon 

Instrnction f'or the els.ss as a uholo usually d.oes not cover the 

needs of all students. There aTe variations among students in mechanical 

ability e,nd in general learning ability• irregul~ri ties in attend.ance. 

and differences in speed. Individual demonstration is one of the best 

ways to show in detail the procednre to be :followed for a certain accom-

plishment in manual t1ork. Ericnon emphasizes these needs in the following 



words: ( 4 , page 63) 

A conscientious follov-up of the general demonstration, and close 
i ndividual touch with students at al l timen. will determine how much 
individual demonstration is needed •••• But since many f ac tors 
come in to diversify the work of the class as the time goes on. the 
time spent with individual s tudents and their probleme will probably 
increa se. 

Ingtrµction Sheets 

I nstruction sheets a re written instructions for directing study, 

imparting information , and for instruction in matters of skill. They 

center attention on a particular thill€ to be learned. They a re not in-

tended as a substitute for the instructor bu.t to su: pl ement teaching. 

I n order to make instruction sheets most useful thef should be 11-

lustrated iith sketches or photographs wherever possible. They should 

be durable enough to .withstand const ant handling by students and should 

be revised as needed. 

The chief advantages of instruction sheets as given by Karch and 

~'stabrooke are: (10 , ages 119-120) 

1 . They p~ovide a basis for COllll!l~n knowledge of all students es-
pecially helpful in large classes. 

2. They p rovide for u..~iform instructions. 
3. They pr ovide prac tice in following written instructions. 
4. They help ca.re for individual differences. 
5. They are an a id for students who enter the course late . 
6. They are valuable for review purposes. 

Karch and Estabrooke suggest the fol l owing p rocedure in writing in-

struction sheets: (10, pages 122-12'7) 

1. Title-- the title should be speci fi c and descriptive. 
2. What i s to be done--this should be a brief and clear statement 

of the purpose t o be accomplished. 
3 . Specific d..i rections--the steps to be followed should be clearl y 

stated, numbered. and arranged in logical sequence. 
4 . Ref'erences--books , manuals , a.nd trade journals should be listed 

with page references given. 



9l,eratian Sheets 

Operation sheets are a form of instruction sheets which deal with 

the learning units involving the manipulative oper tions being taught. 

Such operations as how to saw to a line, how to center a piece of stock 

in a. la.the, etc. are skills which are involved in man;y jobs, and instruc-

tions prepared for any such unit may be used on any job in which that 

particular skill is involved. It is preferable to teach these skills in 

relation to a particular job rather than as unrelated units. 

Selvidge a.nd Fryklund suggest the following points as those which 

are to · be observed in pl'8pa.r1ng instructions dealing with skilled opera-

tions: . (19, page 139) 

1. The title should clearly indicate what instruc tions are given. 
2. The instructions should deal with the learning units inTolved 

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 w~ an operation is 

performed in a certain wa::1 . 
5. Illustrations should be giTen to clarify written instructions. 
6. Give only the information necessary in performing the operation. 
7. In most instances it is well to add ~uestions to an operation 

sheet in order to encourage the student to seek the reason for 
doing things in a particular way • 

.. 
InfQrmation Sheets 

Information sheets deal with those units of instruction represented 

by simple statements of f act 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 shollld 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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J4;."HJignment sheets are used in the presentation o.:f' an assignt1ent for 

f'11rther investigation. They are n.sed to good. ad:v-antage in self-study e.n.d 

:frequently gin a. list oi' questions to guide the stud.ant• s thinking. 

According to Selvidge and Fryklund the assignment sheet »usually 1nvolves 

a, definite statement of the principle it is dea1red to teach, together 

with examples of its applieation. • • These examples are followed by a 

number of problems or jobs involving the application. n (19. page 142) 

tfob Sheets 

A job sheet is ~ form of instruction sheet which tells how to do a 

whole job or project. It can "oe built upon a series of operations which 

are necessary to carry on an activity to completion. Job sheets can be 

used in two im3Jorta.nt weys according to an aMlysis by Karch and. lsta-

brooke: (10, page 123) 

When prepared bf the instructor it may be used as a gnide for stu­
dents to follow in doing a job. This use of the job sheet does not 
contribute mu.ch to the development of the students• resourcefulness. 
Its main purpose is to point the way to do a job. When :prepared by 
the student it serves a.s a challenge to his ability to analyze the 
job and plan his own procedure. This type of job sheet contributes 
directly to th.e clevelopment of self-reliance a,nd resou.rcefu.lness of 
the st11dent when carefully checked by the teacher before he proceeds 
with the job. 

Selvidge and Fryklund suggest that job sheets should contain the 

following d:ivisio:ns: 11Title, General :nirect:i.ona. Specifications, Infor-

mation, Directions, Checking, (luestions, and References." (19, page 143) 

Work-books 

A work-book usu.ally- outlines 1.111.its of worl-r giving rather detailed 

snggestions for performing the assigned tasks; usnal.17 sever~l inst~uc-

tion.al and testing a.ids are included. Work-books are intended a.s 



supplementary aids in meh the same ma.nner as instruction sheets. !hey 

constitute e,nother means of meeting the incliviclu..tl differences of the 

studen:t;. fho Gil0t1ent~ of :pre-testing and self-tegting usu.ally ap:pea-l 

to both the stu.tlonts and the ter-... cher and are 1.q01--thwhile · tech»,1qu.es. 

!!Al~ ~ 13i1~ines,smeu1 

It h goor,1 :practice to h..~:ve a lumber dealer. hardware .merchant. or 

contractor or other men from industry epeek to the claes wheneve:r the 

material being stttdied lends itself to this proeednre. Not only does 

this lend var'iety to the cl~,ss work bi1t in many instances ida~s presented 

by an ou.tsider are received better by some stnltents th.<,;,n the same ideas 

:i:,:re when presented ~/ the regular instrn.ctor. 

TnnJ.e I,ite;ra,t1v:e 

Most units of work can be r:1cicle more inte:resti:ng by referring the 

pu.pils "\o a wide range of ed.u.ce,t1ona11y valuable -trade lit.era.tu.re vhieh 

is issued by busin.eases or industries. Frequently induatriBl. firms have 

a large supply of interesting 1,e.mJ:>hlets which are prepe,red eo:pecially for 

free distribution to :public high schools. The instru.ctor shou.ld ,.ratch 

the :professional and technical mag.!:e,ziues for· a1.1-vertisements of such 11 t ... 

era.tu.re. According to Struck it is good practice 11 to encourage the tool­

room boy to study trade literature when ~a is not busy handing out tools. 

This reading is a pR.rt of his a.ssignment. +t (21. page 380) Other stu­

dents enjoy l,rowsing through this material when.ever they complete their 

project.Ii! ahead of the other members of the c1a.ss. 

9'1 nv.terrl !iA2,.d.in€'.11 

Well chosen collater&:.1 reading wilJ .. 018.:rify the students• under-

standings and deepen their apprecit-1;tions. Struck says: fffhrough guiding 
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the reading interests of pllJ;lils, the tea,cher ruay do much to develop in 

lea.rnerih ,:.. taste for litera.tu.re that is ll.istir..etly helpful. construe-

tive. and worthwhile. 11 (21, :page 136) It is most important tl"W.t stu.-

dents be g11.idad to re~.rl volu.nfo.r:i.l;r literature which will stimulate them 

to creative think'lng 211d to their best efforts. 

Doing research is a techn.iq_tte trhich can sometimes be used with ex,.. 

tl"emely good results. When a. student who plans to build a desk or some 

other project visits @. down.-tow.n bttsinees f:h'!ll to examine the desks i.,,rhich 

are in use there. and to lNl!.ke comp~ri~ns and suggest improvements. he 

feels that he is working. on a µroject which is superior ta those noma.lly 

carried out bece,use 1t is the result of his own rese,"lreh~ thinking. and 

:planning. The instructor $hnald ill'e.tch for opportunities. to 1.,1.ae this 

technique in his industrial arts classes. 

Though the m3.l'J7 different }'.)!'o,jects fou.nli in ind.ustris,l arts :re(lui:re 

a. somewhat different a.,PJJro:;i.ch AS to the teaching msthod:s to be ussd, 

oral qu.estioning will be effective in a hic;h m~jori t;r of instru.ctiona.l 

a.etivitias. Questions rna,y be uaed for the ::m:rpose of sti1nttlating inter-

est on the pa.rt of' the :pupils a.rid (letermining their knowlet\.ge of the 

topic. The right kind of c1_11estions uill stimulate students to thinking 

and :planning their own work so that it will :portray thelmportant points 

of the lesson a.s a..p:pl ied to a. logical })rocedure of work. . They aid in 

organi.zing knotirledge and tying together units of le~rn,ing. Struck eropha-

sizes the value of this technique of qitestioning and s~s:i: (21, p~e 201) 

Rightly used the question will bring the minds of the lea.:t'ner and of 
the teacher into closest touch; good ~nestioning trill 'be a means of 



motivating n1ental effort, of stimulating roflective thinkir.g. and of 
lea.ding learners to creative effort. Good questions. by their very 
nature, are- educative, a,..'lld they ha.vs ;.,, vi·n.~r prominent pl8,Ce i.n all 
kinds of learning. If used in the right way, at the pro:per time, 
(;,n.estion.·::. leac. ta new renlms of un.derstan.i'l.in..g; they £er,;e a.s .a means 
of organizing knowled.ge; of correle,ting the resu.lts of ed;11cat1ve ex­
pe:d.ence:;:; of tying tog~the!' unHs of learning; ;q,nd_ of' in.tag.rating 
per$on.ali ty. GoCld questions lead to '1.eeper appreciations and. to 
clearer tmdo:rstr.tndings; the-'J lead also to aociall;r valuable insights 
and to constructive atti tud.e:3. 

According to Karch and Jnst.ab!"ooke, 11The ins true tor's ability to use 

th.is method effectively is one of' the pre:requisi tes 0£ good. teaching. 

1. !o motivate Rsro:tgnmen.t~. 
?,. To assist students in understanding their work. 
3. To stimnle.to iute,:,eat. 
4. !ro review important points in the lesson._ 
5. To test the student• s. knowlN1ge. 
6. !o check for effectiveness of instruction. 

In &,akb1g questions. the instructor should 'ba careful to use correct 

diction, correct grammar, and ~ Gimple vocabulary. The q_u.estions should 

be elear and definite and should be adapted to individual differences. 

Doth informational and th0ught-r,irovok1.ng q_t1.e,st:'l.ans shou:.1..d be 11sed, and, 

questioning shou}A re,ml t in rea.chi:ng a t\.efini te conclusion. 

J:[Qrg; JP,zyerienee 

Freq_11ently op:portu.nl ties are afforded for indu.striel a:rts students 

to work on the job :for a short ti.me in connection td th their school train-

ing. Su-pe:rvis.ed occupa.tional eX9erience will teach stu.d.ents something 

abou.t perfomance, it will d.emonstrate employers• ex:p.ectations and will 

rlemonstrate to atude1't~ what ~ day's work really meMs. It will also 

make students conseiocts of the necessity for l)ersonal efficiency, will 

a,cquaint th(lm with methods that gre ~ct.nall;r used on the job, and. will 

emphasize the nace1uii ty for tea.r.t work. Pork experience wi.11 serire to 



27 

supplement the instruction of the classroom and teach the stu.dents many 

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

Edu.catione,l trips a.re sometimes conducted as a :part of school work. 

These trips have for their purpose the furthering of general learning 

and us11ally serve to stimulate vocation.al interests on the part of the 

stu.dents. It is good practice to pre.para the students before the trip 

for what they are to observe. Again, Struck is quoted to indicate the 

value of this methodt (21, page 237) 

If :possible, pupils should have fairly good ideas about what they 
will see, what it is all about, and how it relates to what is being 
studied in school. . As soon after the trip as can be arranged, there 
should, lf possible. be group discu.ssio:n with the emphasis upon what 
was learned a.s a result of the trip. In some instances tttritten re­
ports or themes ar& a:ppro:priate and help to make more permanent the 
impressions gained through first-hand observation. 

!t is important that some evaluation o.f what the stu<lents have 

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

cla~s discussion, testing, oral or written reports. 

1:[ntten Re-ports 

Written reports when properly organized and properly guided are very 

valu.a.ble to the stn.dent. References should be suggested and the teacher 

will need to explain to the student how to :prepare a.nd write the report. 

Eve17 student needs to learn to use the libra.:cy correctly. how to :find. 

information on various subjects, and hot1 to organize this information in 

a. logical manner. !Ehe written report affords an excellent means of en-

cou.raging the stndent to develop and apply' his command of the English 

langu..age. ~hese reports can and should.be done during time outside of 

regularly scheduled classes in shopwork. 



In ad.di t1on to those factors which were mentioned in the di acu~sion 

of written reports, the oral report affords the pupil an opportunity to 

stand before a group of his associates and to express his thoughts. !his 

is Valo.a,ble training and the Industrial Arts program supplies mallY' oppor-

tu.nities :f'or this tYJ)e of pupil participation. 

~ Round,-tablft Pi1u;v.ssfop, 

!his informal method of discnssion is well st1.ited. to small gronps; 

the best .results c~n be ~chieyed when the number in the d1!3Cussion group 

is kept under 15 or 20 pnpils. Stru.ck ad.vises: '*By keeping the number 

small there is better op2)ortunity to get relatively £reciuent participa­

tion from all individuals represented. 11 (21, page 261) In some instances 

it is practical to permit ad,d.itional auditor's to ba present bnt as a. 

general rule they do not Jn rtici:pate in the discussion unless called upon. 

!his is a variation of the round-table discussion technique and can 

be used to advantage in teaching Industrial Arts. Struck describes the 

:panel discussion method in these words~ (21, l)E>..ge 269) 

The panel disettssion differs from the round-table method, and eJ.so 
from the l$etnre-discu.ssion method, with both of ,.;hich it has some 
fee.tu.res in common, by placing the disct1ssion leadeTship in the . 

\ 
hands of a small group of individuals--t1s11ally from four to eight--
who constitute the 1':panel. 1 They are preferably se~.ted in front, and 
in plain sight of the general audience. A slightly raised platform, 
upon which tables and chairs are placed so that the :panel will face 
the audience, and also one another to some extent, is desirable. 

The chairman should t~e a few minutes to explain the purpose of 

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

speeches are ont of order, however, prepe,ration is necessary. A pre-

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



understand just how ea.ch one is to :f'i t into the ctiseu.ssion. This method 

of instruction will a,id the stu6e11ts 0£ ave:re_ge and high mental ability 

more than it will those of the lower intellectll_f.:l.l levels. 

A definite location shottld be set aside for the shop library._ If 

there ts ~ ·planning center or a classroom 3.dje,cent to the shop sueh a, 

place wotlld 1':ie the logic2-l location fo-r the library. ln this wf4{' read,ing 

can 'be done ,0,1,my from direct contrctct with shop activities. It is impor-

te,11t that the books be loested within ee.sy reach of the students. Eric-

son is quoted here on technici_ues of using the 1i bra:ry method.: ( 4, p&ge 

Sui table ca,ses shou.ld by all means be provid.ed for the hooks, an~, 
under no circUJ'Jlstances should careless hi:i.ndling of' reference material 
be allowed. Order in the use of this :,;n,<?,terial is absolutely essen­
tial, and order will be greatly JJromoted by having a definite ph,ce 
fo:r the books. 11henever books ri,re to be te.ken for home 1ise, a check­
ing system or card system should be used.. 'rhe charging of such books 
ceJl be- tak:en care of by a student t·Jho m.a.,v 'be a}Jpointed librarian and 
have full responsibility for the reference shelves. !l.'he dn.ties for 
this office should be rotated as in the case of the tool-room clerk. 

Seconn!'l,ry school Jm.pils enjoy r.-t good. contest. lihere the Industrial 

Arts teacher has a classroom with blackbo~ird space he cs,n make use of' the 

a,rithmetie contest. The class maJr be <Uvided in.to two sides with a, eap-

t0.in :for each team. One member of ea,ch team goes to the blackboard a,ntl 

the teacher gives a :problem si.1ch as the price of so many board f,3et of 

ln.mber a.t a, certain price per foot. 1!he individ,ual who first gets the 

correct answer scores a, point for his team. This type of friendly rivalry-

not only develo1,s interest but supplies tin o-,oportuni ty for the teaching 

of sportsmanlike qttali ties and. char21.cter bailding. 
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Snhool assemblies af'ford another or,po!'tunity to strengthen enthusi-

asm f'or the Industrial Arts c.e:partme:nt. A student demonstration of whnt 

h.e is doing in some shop class makoe a wortey contribution to a school 

assembly progre.m and one which not only is of interest to those who are 

not enrolled. in shop work bnt gives the class members something to look 

forward to and an incei;ttive for improving their workmanship. 

Assigmnents 

Selvidge and li'ryklund emphasi21e the importance of asBignments when 

th.ey sa.Y: 1'0ne of the most f.t1:ndamental thingn in good tegching is the 

definite and. proper assig~'11ent of the lesson." (19. :page 96) !he :p1.1.pil 

is entitled. to know whe.t is e,cpectecl of him;_ he 19 given the assignnen.t 

not bt1cause the teacher vtmts sm,lething maile. but bscau.se he 'tl.,i.11 have 

an opportu.ni ty to lea.rn. things while dQ:ing a job. r.a th mo1-e ;::i.,nd more 

emphasis being pla,ced upon attftl1des in learning, 2,nd the significance 

of interest in learning. it ce.n 1)e seen th~,t the essignment can become 

the means of a right start. Strt1ck believes that the assignment is im-

porta.nt and. says: (21, pi::ge 37) 

The desire to lea.rn is more important than are methods of teaching. 
1:fuere there 1s 0, will, the •,,r:.,y will be found. Eut ·where there is 
indifference to learning, no me·r.hod will be effective. The 111.1:pil' :J 

atti ttvle towR.rtl le.9.!'ning is more h,:-porta,.nt thr:r.n well-01\~:mized 
courses of instrt'lction. It is precisely for these reasons th~.t the 
aasignment is edu.c:'.'l.tionc1lly i~:port~_nt. Through it the teacher ha$ 
the op:port-un.i ty to so 1nflu6:n,ie pn.pil att1 tude that effective learn­
ing will result. 'Mental-Mt' is recognized as vital to lea:rning; 
interest is cr1.1ci1?,l to educational aehievernent. '.?he assig)1.,'llent is 
the nea.ns of ·arousing interest o.nd of bringing mind-set into action. 

Struck ana.ly2es the technique and s$_ys the,t a good assignment will 

possess the following im:portant ch."l.racteristics: (21, p~e 373) 

1. It should be related to previous learning. 
2. It sho1.1.ld be def'ini te and clear. 
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3. It will indicate sources of reference materials. 
4 . It should stimulate intere•t. 
5. It should guide le r ning. 

Check-lists 

Check-lists can be used effectively ns a teaching aid in Indtistrial 

Arts classes. The magazine School Management has f eatur d check-lists 

of ,ids to teachers in each monthly ~ublication. These lists contain a 

number of references that are valuable 'to te ,chers and administrators of 

industrial education. 

Current ents 

Current events are always of interest to secondary school pupils. 

They- can be used either orally or be posted on the bulletin boards and. 

upil interest is strengthened through their use. The teacher should 

gu.a1·d .gainst too frequent u.se of this teaching e..id, so as not to weaken 

the interes t which it can ere te . hen it is 11sed wisel •• 

Debating 

Debating has long been considered a desirable fo~~ of development 

and it is a techni que which can be used in Industri al Arts conrses. 

Struck enumerates 2!l advantages to be gained from the p 11 1ls1 participa-

tion in this form of discussion. (21, page 2'75) 

Drill 

There are rel8.tionahips between ekille and ha.bi ts. Skills a.re 

grounded in purposeful habits; skill i mplies ability to do something un­

usually well, it calls for ntelli~ntly directed habit formation. Struck 

has written these helpful statements about hA.bit formation: (21, pages 

385-389) 
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!'ha procedure of hab1 t-building is simple enough. It consists in 
repeating correctly what is to be learned until the response is auto­
matic. !his repetition is lmown as drill. • • • A.1.though it is im­
possible to anticipate all :oroble:ms th&,t arise in practice, the fol­
lowing :points. ma¥ be suggest:! ve. 

1. See the,t the learner starts correctly. 
2. Permit no errors to occur. 
3. Encourage practice •. 
4,. Suit the length of the c1.:rill to :re<1.cl rement s. 
5. Q,u.aJ.ity comes first. 
6. Teach skills tl:i..roc.gh. indbrid..o.eJ. 1.nstruct1on. 
7. Awareness of achievement. 
8. Drill <'.tiscr.:i:rriinati.ngly. 

One mu.st keen conat1:1.ntly in min.cl the d.iftienl ty o:f the material to 

be leal'lled and. remember that individual. diff'erBnces are_ imJ.)orta.nt !~.ctors 

in determining the amount cf drill thnt shoulcl 'be given. 

!'he Industrial Arts classes are ideally suited to le.a.ming through 

experimentation. Experimentation is learning th:rot11'h doing, and the wise 

dailir for ttsing this :method of teaching. 

Home-tforkshon 

Extra-eurric11lar aotivi ties g:iv-o satisfactions that a.rise :!rom crea-

tivs effort exerted in response to strong behavior tendencies and play 

situations. One of the best w~s that_ the Industrial Arts teacher can 

help here i-s through the home-workshop. !!.'he hom&-worksho:p can be encour­

aged through parents, school clubs, d.1s:pl,~rs and exhibits. and through 

visual aids. E. n. Phillips. in thE; pttbl.ica,ti<m School Sho-p. w:d tes about 

model yachts as :follows: (15, p~e 5) 

Model ya,eht building is an excellent nediti.m. for d0velo1>ing exacting 
skills. pride, group participation. constructive rivalry, and ex­
hil8,l"a.ting recres.tional interest. This writ.er highly 1•ecomme:n.ds it 
.as a means for bringing the home,. the comrnuni ty, the school system, 
and s.ch.001 shop wor.k 1:o. close cooperation th.rough the e:rtracu.rricula.r 
aetivi.ty :which model yacht bailding inevitably introduces. 



Fe rum mathoch ( 21,. p.age 261) 

Among the :problems th&.t lndustr:fo.l arts and. v'Ocational ind11strlcil 
pupils m8¥ find worth t1;,ckling throttgh forum procedure: a.re sneh as 
these: employment eondi..tions; labor problems; oceu:pa,tional st1:i.dies;. 
the craft unions; em;ploye:rs• $,soocia.tfons; ethics in industi-y; safety; 
first ... ei,i11; workmen's corrrpens,1;tion; lndtifltri,':l.l poison.~; th(:1 plac$ of 
part-time education; evening classes; slack-season instru.cti.on; labor­
sa,;1rin{£ ma.chiner.,r; :new materi0lltl cf indn.ztry. 

Grou.p Dia~ussion 

Though the major portion of the time devoted to Indu.strlal .llrt1r ts 

spent in w<lrk which is mani::iulative in character, there is still need for 

discussion. ffGroup discussion methods are jttst as effective in the area. 

of ind;1atrial education on the h:tgh school le~rnl as they ar~ in other 

The :pupils who are enrolled in Ind.ustrial .Arta Ol~ss.es are :n.ot u.n-

like thoso in the remainder of the iJchool courses. and home visitation 
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is therefore Just as important ancl just a valuable for the teacher of 

Industrial Arts as 1t i s for any of the other menber of t he f a.cul ty . 

The h,~e visit not only affo rds the ahopwork instructor a.n op_ortunity to 

moet th~ parents bnt to evaluate the home environment a s well. Struck 

ouggests that if sui t able records a re kept in the office A.!ld made aoces-

s ible to all the f.a.cu1 ty it would so.ffice to h:-:ve each pupil visited by 

some t eacher only on.ca a year. These home visits should not just happen; 

they should be planned beforehand and there should be definite objectives 

to b accomplished by them. The t acher should remember tha.t such visits 

afford him a.n excellent op ortunity to interpret the school to the par-

ents. Such Tisi ts should not only strengthen the bonds of friendship 

between parents and teachers . but should further a more s , a.thetic un-

dersta.nding of the pupils an bring about better cooperation between the 

school and. the home. 

eachint: Through I llusttatipn 

I llustrations are excellent aids in te ching; therA re many in-

stances wh ~n sketches. pictures , or gr :phs are more understandable than 

the objects themselves. Every writer on methoda emphasizes the 1mpor-

tance of the use of illustrations bn.t Stru summarizes the values as 

fo llo -,a: (21, page 353) 

It is desirable t o u9e i llustrations whenever a aketch, a graph,~ 
d. ,:3-wing, or ~ p icture wi.11 best helr th~ ! arils t o understand ore 
readily whnt they are trying to master. Illustrations m13Y be used 
to advantage "be-f'ore, g.11ring. and 1,fte:r !lC:1ssion and shop periods. 
Snee pictorial 11lustrationB and the various !or!'l'ls of convention­
alize mechanical nd aroh1tect11.ral d.r ting spel\k A. universal lan­
guage, it will be seen th t in the :pr ctical art s it is distinctly 
worth while for persons to be able to express t hemselvss through 
illustrations. 

The Conf ere nee Method 

The conference method reverses the lecture method in that the 
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¢hairman or leader aims to "draw ont" of those present what they know 

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

conference leader "essentially a. t-ra.ff'ic officer of ideas.• (21. page 

262) 

Banks comments on the conference method as :t'ollovst ( 2. pa,;e 7) The 
conference plan refers to a systematic analysis and 'thinking through' 
of problems by a group of' individual• with a. background of experience 
and with the necessar.r information required to solve the problems 
that are presented to the group. ~eir experience :tona the basis 
for ~iscussion, which is essentially a pooling o~ though of a number 
of 1ndi-Yiduala, the purpose of which is to as~ist in aolvin,; problems 
•••• "he conference method ts a.n effective technique when a prob­
lem n~eds to be defined or an issue clarified. It 1s useful when the 
obJect 1e to i mprove cooperation in an organization or to work oa.t 
elear understanding or responsibility. 

The conference method is effectivel.y uaed when indirldu.ale in a 

group poasees ·knowledge pertain.ing to the problem involved, and v.ish to 

pool the expe-r1ences and knowledge of the groap for dieca.Hion and evalu-

a.tion. 

IndiTidWW, Instru.ctio; 

Individ.u.al instruction is 11auall.7 given when group instruct-ion is 

not feasible; it is used advantageously to supplement group instruction. 

Among the characterhtica of good indiTidual teaching the following 

points deserve to be mentioned according to Struek: (21, pa&e 330) 

1. The individual differences of the pupil should serve a.s po i nts 
of departure. 

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

3 . The preT10111 ba.ckgroo.nd. of education and experience should be 
recognized. · · 

4. It should seek to integrate experiences, knowledge, and appre­
ciates into units instead of exposing the 1ndividll8.l to too many 
v~ely related elements of learning. 

5. Good individual inat:ru.ction has order, sequence, a.nd continuity. 
6. It is challenging, thoU&ht-provoking, and educat ive. 

Laboratoq Work 

Induatria.l Arts education consiats of much laboratory work. The 



1;1ise teach.er realizes that the atu.dents are not to be left to proceed 

!l:h,e tee.ch.er su.pel"V'i:ses thia iabora.tory vork closely ~ uoes this time 

to su.pplemen.t group explanations with individual instruction, individual 

!he Leotnr& Ji!etho,t 

!hough the1>e has been mu.eh criticism .of the leotilN method it has 

1 ts :plac-e in b .. du.strial Arts instr11etion. · fo te1i facts to students it 

is probel:ily t~ shortest Wl?JY and ·;;.,n. ef:f'icient "r.~. 'Jt ls &specia.111' u.ae-

tu.l. when the teaeher is presenting materials not conta.1n.ed i:n the text­

book and wh1eh he does not wish to have inel11.ded in a. student report. 

Ericson sqtH n1n th~ sh~:p it :ts useful provided its place end 1'unct.1on 

are known and appreciatad.u (4, page 64) Strnek expands on this thought 

when h-e sqs t ( 21, page 255) 

In industrial arta _ and in treile ed:a.cation there are times when the 
instru.ctor can well amplify orally the information that is available 
from other sources. If the lecture is restricted to short p-eriads of 
from five to fifteen. minutes. and especia1ly if' it is supplemented 'b~ 
demonstra:tions, Ulustra;tlons, or other a--py.1ropriate procedures,. th.ere 
can be little question of its suitability as one method among maft1'• 
all of wl1ieh have their place. 

Note'posiks 

llotebooks are valn.able teaching aids and should contain both material 

which has been prepared. a.lld_ diatributed by the teacher and material as-

sembled by the stu.dents. Frequently there is some important outline o:v 

set o.f in.struotions ,ihieh the teacher may went to dnpliea:te and disrt:ribute 

to ea.ch student~ When students ~re led to taJte ea interest in creatine; 

a notebook of which they can be Justly pro11d they a.re being drilled in 

the ha.bits of good workmanshi~. 



Observ~tion 

Frequently stu.dents learr, well by observing the tGa.cher or some 

the idea. from a 'Verbal explan.o.tion. or fro:s ,ai tten instruction$ • 

.i41 occasional play given ei·th.cir in the classroom_ or i1t ·3,11 as.s.embly 

serve~ to develop interest in "J:n.a.u:str:ial ,Arts classes. An. especially tm-

pe.rtant phase o:l th.e, giving of plays is the con.strilction of the proj1ercy' 

for uae on. the_ atag-e. Freqn.ently members of shop classes can g:reatly 

benefit f:roci. ser-ving as members of the stage crew in making :preparation 

fo-r school plqs. 

Problem Solving 

!he basis of problem solving lies in the 3 telt need" on the part o.f 

\he :GtudeH.1.t; this applies to ·o-oth the grou.p and ind.ivido.al instruction. 

Aocordil.1g to Struck the steps in problem solving are as follows: (21, 

page 337) 

l. A felt difficulty. 
2. Anelysi s and location o:f the d1fficu.l ty. 
3. Suggestions for :Possible solt1t!on1?J. 
4. Development by reasoning of the implications and bearings of 

whe~ was suggested. . 
s. Further observations and. sometimes experimen.ta.tion. which lea.d 

to 0.cceptance or rejection. 

!eh~. Pro,j eet Method 

!he basic etlem.ents of the p~jeet method aret pupil purposing. 

plalU1ing~. execu.ting, s.11d. ju.dgin.g. The f'i~st step in the emploYlUent of 

the project method is to get the pupils to see the need of something to 

be made or done in the sho!). Er-icson and Friese make these statements 



about the projeet method: 

lt' the purpose for the work is to be conoeivod and declared by the 
$'tuden.t:a. it will of necessity mean that the instruetol' w111 be put 
1n the position of a gu.1d.e, i:ai. inspil"ation, 111 cau.sing the learners 
to think in the right direction rather than the one to ·a.nnounc,e the 
pnrpose, for their thinking. (4. :page 77) 

It 19 jt'l.Bt a.s mu.eh the du.t7 of junior high. school teaehe:rs to imbue· 
pupils with worthy ;pttrposes as it ie to teach subject-matter. A 
teacher mu.st be an expert in both. Pl.1l1)oses mu.st not only be l'eaog­
n.ized and ~iccepted by the te[:l,chey,, bat also b7 the pupils. Unless 
the la.tter accept and a:9:propriate the purposes as their own. this 
first im:porta.nt step in the p1•oject method. will :fa.U~ (G. :p~.ge 26"/) 

!he planning .adds interost to the :PU.l'l)OSe, clovelo:ps initiative and · 

one in which the third ste)?. ~hat: of exeention takes d.efinite form and 

is carried throQ.gh to comJ!letion by the studen.ts themselves. 

Ro project is complete ,11itbont a judgment of the :f1~1 results. 

Friese suggests a series of qti.est1ons which could very ea~ily be used by 

The project method seekr; to develop planning abi1H-ies. doir,g e.bili-

tiei. end te.aohes indi vidue,ls to judge resnl ts; it places the major em ... 

phasi!! u.ron growth through ~ctivi ty on the :part of the lea.:rne1· • 

. Recitation 

!he present.-day rec:tt~tion h1,s become a. democ:ratiz-ed ~.nd .socialized 

a11d :pu.pil initiative under teachez· gu.iclan.ce. Struck gives several aug-

gestions which a.re ha'lpful in guiding the pupil-recitatim:u ( 21. page 

355) 



1. 
2. 

4. 
5. 
s. 

Orient the instr1.1ct1o:n. tie it in with :preceding lesso1.1s. 
Develop :?; natural setting, encourage pupil aetivi ty. 
Stimulate d.iscri:ni115:.ting thinking, throu.gh gooo. questio11ins. 
GuJ.d.e the develo·pment of' e::mres sion.. 
De·1telo:p a<iaptc:bili t!,., strii/';3 :for ~;'.)6!l mindedness. 
D:ring out 1·alationshi:ps. 

Stt1deuts 1teed to learu. hi:rw to find. isu:ppleaenta.ey materials to add 

to the ,!1~.te:rial p:resented. in the te::ctbook.. .L\s a part of every tH:Jdgn,Mnt 

re:ference.s al"e. 11sl:tally given which the student is to 'look Ul),. and l">Ve,(l. 

It is a goocl. idea to pe:r1ni t 1,;he students to. find other materials iu a.d.d.i-

tech:niqrte of cloing suppleme11tt:tr;r :reading that will assist the;:a when they 

enter collage,. :sJ>.d. one that t,.iill prove beneficial in the soln,tio11 of 

Self-Instruction 

wh:i.ch. it:l easily adm:tni stered. by the :pu:pil himself. !ndi virlu.al inst::mc-

1. l'Jm:ploy sui teJ)le pre-testr; as i:., basis for proper p11pil cle .. ssifi­
catio:n 1:1..1'10. a.s t'. mel;;',n:s of :reve.t?.ling points of strength ,p.Jld. 

weakness. 
2.. Stress the ti.me element, c.s l,ell as qualitJ. 
3. Use self-.ey;,lanatorJ instrur:tion sheets. 
4. TJ.se q1:;tj~c~·tive rs.,ting 3c_ale-s. 
5.. Use objective terrbs and. ext1minations. 
6. Have available suitable reference material. 
'1'. Use 1·mrlt-'books 1lesign.ed for i:ndi,ridu.ctl work. 
8. Use g:raphiczl job record. ca.rcls. 
9. Develop g:raplrle,sc.1.l summary records. 

10. Make reJ;}orts to parenti:l that mean som~thing. 



fa,1.:l'fa comm.only used in the s:pelJ.ing clas~ ie followed and the materiel 

used. Call be the spallil1g of technica1 terras1: the def-initions .of words. 

or descriptions of r,roeed.ttrErn. 

Superviseg .Stufu;; 

lt is just as impoi·ts;n. t that })U:pils develop g~od stu..d.y habits as it 

study of t~e class members it is possible for the ?eachar to a.ill. the pu.-

pils in the esta.blislmeil.t of good study. proced.ures. Observation of the 

following suggestions uill tµ.d in improving the study prooed.11re of the 

average high-school atu.dent. Struek raakes the f'ollowtng suggestions tor 

effective stucy ha.bits: (21,. p.~en 169 .. 163) 

l. O,onaarre your he(;,l. th by assuring proper 11:b;ydcal factors su.ch 
es heat, light., and pos.tu:re cnnducive to ,studyiug. 

2. Employ a definite study schedule. 
3. Do your most diftt.cul t studying when you are in the best condition. 
4. Employ vbu.t<J. a.i,"1.d sa11so~· aids. 
5. Concentrate on 1-m:rk at hand. forget other matters. 
6. · (h•e!'t,t~ a st .. 1.dy emrh"Onmen t. 
? • Look for the hearts qf ::::,t'O"'ulems. 
a. Learn to c,:i.•ganize the essential :lcleas. 
9. £?1;ly whe.t yon learn. 

lfextbgok§ 

bere of the cla.i;a. iJhen a student is absent from class. it is possible 

for him to keeri u.:p with the 'tmrk of the cli>.ss by raading ·the t.,:!\:tbook 

material.. It serves as a ref'erence source £or revieti ~nd for the soln.tion 

of' problems which were stu.died a~rly 1n the course and of which certain 



phases have been tetgotten. !he olll7 fttir vq to give- a teat 1s to melte 

it eaver a def'init~ section of' :the te;x:tb:ook ln use. 

-~met 
the p:tepa:toaiton u· themea i~ iiel'.in par,srs: g1v~ ~ student an. Opp'l·r,... 

tu.Ai-tr to develop a method o-f problem :bolvi.ng t!:".i.e~t ho can use in elmot.t 

·a:q: co~·a.$ and in eve~ ii£e. !!his acthi.tr tr~ns the $rtu.d1mt in . 

colle.teral. re:~irig ... ·ase of tlle librro;y e.~ :rofercnee nl<'ll,teris1-s, mitte11 

expression. and. organ h,aM.onel. proc1edu.r:es:. lf an, oral .report is made itt 

aaUt1.on to th• written theme he also gets. tra!nin,; . bl verbal a,tp:res11it>-n. 
.. . . ' . . 

FT!eu mak~s t}lis.. t&t~temen~ a.,bout w;-1 tten_ ~r~t:lt (6. Jl~· 33'4} 

?em pape't"S involving ~1·iginal. stud3' and research and l)Ossi'bl1 mani.pu .... 
'le.tive work have been sa_ttsf:actorlly mb~t1tu.ted. for 'both minor teste. 
. sad. final e-~~tions. _Vad:ous topics a.re p.rovided for &&leetloa •r-
l!:.t'e ~s.:s:tgned. the 1'$$ults. eJ.1 ~r mos'1y all d.1.!ferent,, a.re read. to 
th.e clas.'8 bJ the \A'iters •. in ad.d!.:tion ~ f'9mi.ng an.. excellent t~t 
question an.a p:cohlem sueh papers form a. source ot e.xten:sive ia-etr-uo. ... 
#ion to-'t the ~tire cla:ss. · 

At.Ilia V't11sfJ.t .~ .Jal !1ach;tu: !fEJ9lmta~,. 
'fisttal aids ~e ~t den,igne.d to replace other methods o! tn.atru.eti.oa 

bu:t- to a:trp:ple:man~. thGl!l. -fhey help to g1 ve meau:i~ to words and phra••• 

:md ther·e~y 1mx,rove va:tbal 1nstruetion. Stru,ok wisely sqs.: itf'sycho-

logiceJJ.y" viaual &lld. sens.or., aids are. val~ble beca.u.se- we kn.ow tlia-t 

sen,s-a.partici:pa.tion stl'engtheri.~ 1u.e-.moey. n {21* page 226) Aad.1o-vieua.l 

1nfomat1oxi $ssent1al to an -u.n.de-rstanding of !mportan.t phases of· l1£e, 

and to provide Jtevl.&w» &f the lesson materials which have 'been pi,eseated 
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~ Blackboard 

The blackboard is one of the most universally used visual ald.s 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) 

Ind1V.1du.al as well a.s g roap work can often be done to ad.vantage on 
the blackboard. It should be regarded a.s a oed.itu1 to be used. by both 
t eacher and p~ils. 7or the teacher it 1a a means of maldn,; inatruc­
t1on effective; for the pupil , n me s of self-expression and sense­
participation. 

If 'the teacher 1 .tisfied to do careless work before the atudente 

he can hardly insist upon a high standard from the pupils. 'l'he teacher 

should learn to stand at one s1~e of the ( 10rk on the 'boa.rd when discuss­

ing it and ahould use a pointer. 

The bulletin board has maD;Y excellent uses for posting notices 

aboui current 1 tems and for displaying newspaper and magazine clipp1n&s 

and sketches. The e:ff'ective teacher will use his bulletin board !or the 

dissemination of va.rioue kinds of information pertaining to the eou.rse 

rk. 

A well-kept bullet1:t1. board can be ~ helpful teaching device. Inter­
esting and im:porta.n~ material dealing with the instructional units 
being taught should be kept posted. One individual maY be given the 
responsibil1 ty ot keeping the bulletin board up to .date. All t ypes 
at printed, pictorial, and graphic materials m3T be displayed. A 
:place should b e reserved for official s,nnounceoent_s and bulletins. 

!hie quotation from Whal.in sho . s clearly how important the bu.ll&tin 

boa.rd is as a teaching d.erlce. ( 23, page 9) 

The camera is an excellent instrument for reeording the many fine 

p roject$ that pupils make in the shop, projects which are t aken away 
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after they are completed. When pupils see photographs of shop proJeet-s 

which others have completed successfu.117 they feel more certain that 

they: too can do 'Similar wor k. fhe camera can be used also for the pur-

pose of showing scale i n wo rk and detail which would reqnire hours to 

reproduce graphically by any- other method. 

Cgarta ~ Diagram, 

Charts and diagrams can be used !or presenting figures in such a wq 

that t hey are comprehended ore ~ead.111 than when written in paragraph 

form. :Bar ~raphs, . circle graphs , and line graphs are all adapted to In­

da.atrial Arts work. If charts and graphs are to be used i n succeeding 

years the white or buff window shade makes a convenient .base tor the 

drawings and a convenient method ot taldng care of them. Whal.in believes 

in the importance of charts and graphs and says: (23, page 9) 

Charts are n.sed to draw the attention of the class to important facts 
or id.ea.a. Excellent charts .can be made showing such things as func­
tions of working parts, the ca.re and sel"'f'icing o~ equipment, and the 
.outlining of an orgmzation. Charts must be large enoQ8h to be seen 
from all parts of the room and clea.rl.7 illustrated so the.t few words 
of explanation are necesaa17. Arrange the charts in such a. anner 
t hat they may 'be d1splqed when needed, and then removed without dis­
tracting attention. 

Oommerciw- Displa.ys 

Ene1ness firms f rom time to time prepare a limited number of wall-

type displqs showing the processes of )?anu.:t'a.cture of certain tools au.ch 

as the f ne, hammer, shears, and pliers. They are usu.ally available for 

short period·a of time only and it is neeeseary 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. 



the pupils to take pride. in their ,10:rkmanship. In many modem :;iehools 

there a.3."'e d.11,tplay windows iu the he..lla where the completed articles can 

be dbplqed:.. Anotber waw in which displaTB can be U.$ed effectivel.7 ts 
i . . . 

in/ connection 'Id th pal'ents visitation; the lndttstrial Arts d~a.r·tment ·~ . 

u.eo.al.}¥ coopera:t.e-s with other schoo1 d6l"B.rtmen\a in spouoi-1.ng these 

events. !his quotation from lllrf..;,son (4, page 366) indicates the inipor ... 

t.anoe. of the school shop exhibit. 

!he prospect of the exhibit will- st~ula.te to 'better effort i):n the 
part of practically all students. • • • lte,, students are attracted 
through the proper t7Pe of' exhibit®• largel,y because they' are 1n.-
spi r$d by lhil si;,.eoass. of other students whom thq know. .. • •. hhi­
l>its stimulate the tea.eher to renewal o.f · effort toward :pWtdn.cing 
high.-grade t1ork. • • • The exhih1ts involve opportuni tiea tor speeial 
tra.iaing at1d practice 'in s-pacing, a.rrangera:ent, posterma.k:ing, and 
lettering; as well as meeting and daeJ.ing with the pu.blio o.nd ex­
plaining·- the t1ork. 

"Fi11n strips a.I"e proj octed by means of film-st:d.:p projeetQrs which 

are light in. weigh~.;· compact, easy to handle and t(?' transport, and rela­

tively inexpenaive.'" !his i:lte,tement by Strt1ek (21, page 239) is :further 

inrportant tb&:.t the instructor ~tend in front o:f the room ne-ar tha screen 

~ffcctively u.nless he faces and talks clireotly to the students. H.a is 

black pointer a.bon.t £'ou.r feet lona for indicating h:iportant parts of the 

_images. It is also recommended th~,t qnestions on important points be 



Lytern §}.&des 

tn tllose schools where a stereoptiaon is available. the lantern 

sli,d.e c!IJl be used tr;, repa-oduce on the screen in. large scale any mutber 

of amal.le:r drawings. Being able to pnserve sketches and drawings in the 

tible, too, to thraw the i:.18,ge on the screen where all the ela.ss ee,1;1 eee 

on aheets of pt,,pel.'. nr cardboard.. Strock makes these ·su.gf~ations for 

asin,?; s:H.de 1U ( 21, page 239) 

In. v,11ing ·slides for: instruetion1J.l J;ll.trposes one should not attempt to 
uae too· many- at ~ one time. It is better to u.se a. tew slides that 
h.oNe a. direct bearing u:pon the lesson, and that will be discu.sserl 
adeq1tatel7, th.-an to i-1..se so le,rge a nlUllber that l:tttle ta remembered 
about alr1' of them. 

Models a.!l.d samples are essential aids to effective teaching in ln.­

duetrlal Arts. A mocl.el is a replica eit~er in minlature or enlargement. 

A sample is a specimen of a class Qf objects and ita purpose is to repre-

sent a.11 the members of that class. Good pla.nning eonsists. in a.ntici-

pating their use and in having them on he.nd_whea they a.re n~ded; good 

method consists :ln using them a.ppropl'ia.tely. !he students• interest in 

these aids 1-a u.su.ally deepened when they h,-,.ve a part in thetr collection. 

We are seeing the working model u.sed to a great erlellt in modem museums 

and it is an excellent teaching method in. the Indnatrial Arts clasaroom. 

Whalin makes the following suggestions in a reoe.nt magazine .article: 

(23, page 9) 



Excellent cutar1aw Md. seetion models nre ri.sed in the shop or class­
room to show the function of some pa.rt. thilit is otherwiae obscured. 
The use of au.eh devices psrmi ts the ter;,ehing of .t'un:otio.n.n ~d prln­
etplt:H.i in the, shortest poss'i.iJle time. 

Mot~on Pictu.rea . - -

picture presents material fa.st-er &nrl frequently mor& clearly th.a.A either 

"tJritten o,r verbal langu.3ge. Stl'lwk 'believes .in motion pictures ~nd w-aes 

these stl_f;gesti.ona: (21, p~.ga 240) 

Mo tlon picti1rss can be made to serve a.a valu.."t'ble alda to sho,:i and 
elassroom 1nstruct1on. Through them l:'ll over-view ls obtD.1n.4d which 
sex,--ea to u.m.fy and corl"ela.te learning seco..:red in other waYs. It 
is po-ssible to 'bring out -the most 1m:porto..nt featuret,f in e. natarell;\i 
ai·r~ed order_ which helps to enrich f!Ad to round out what has been 
aaqu1:red :tn something of a· f"ragnentacy fashion~ through ra?..lting, c.Us­
cusdo:n_. ~erienee. and in other ~,1ays. 

The teacher must keep in mind that the motion p.i.cture ts not_ tn ... 

U is essential that the teacher :pre'!)are a, lesson plan for thi!il, ty-pe of 

ltU1so:n i:n _much the same manner as tor an:r oth-e-r type. ,of lesson. isrch 

l. Prepare a le,sson plan. 
2. :Preview the picttt'.!:'e before s-11oirting it .. 
3. Pro.-dde a stuliT guide fol' the students. 
4. Pwvide proper ph;raicel teetors. 

Ka:reh and Este.brooke suggest tha,t the i:nstru.cto,r observe the follow ... 

l. Stand at the rear of the l'Oon • 

.2. Run th.a who.le :f'ila trithoat stopp~ne:;. 
3. Re-run those parts needed for elar-ificatt.on. 
4. Avoid los1 of time- bet.ween reel.e. 

After the showing ~f the_ film there shoJ.ild be ;;l, defin.1 tely plg1.nned 

' follow-up of the prese.nte,tion •. 1,ecord1-ng to Strt1ck t..'1e f:ollowing sugges-

tion.s sho11ld be obae:rved: (21. page 81) 



1.. Eri.eeu:rage class dise't1ssion ·dhe:n time pe1'l'i1its. 
2. Su:pJ;,lement if necessary. 
3. Ex;pls.\n any errors fot-md in. the })ictu.re. 
4. Summariz~ the lesson presentetl. 
5. fest for learning l"l.lld. u.nderstandi~ • 

. The Universi t;v of Oklahom.9. Jlulletin :for Visn.al Education, ful!.ted 

Se:pteEtbe:r 15, 1945 gives a J.i.'Ett of f'ih1s. which ~:re a.vail~ble through the 

i1niveT.d ty of Oklahoma f'ila library. !he title ef the :f'ih1. a brief 

Bulletin 4~1-C-2 (l~fay, 1942) p"h~e't l.tet&l 1:'!oi-lt, J)J?. 24-33. 

:Bulletin 43-0-6 (1943) Home Mf;!q~i~;i, pp. 38-41 • 

• 81-84. 

seen by the few. According to Strt'!.ck: lfFo:r purposes of vooati.orttl er.lu-

ve,zy, helpful.JI (21c, :page 234) In order to prolong the 11.aefttlnass of this 

ty:pe of teaching aids they should be pro teated by being mo®ted and 



co·ve:rect by a coat of ·white shellac. 

biJW.~~ 

Ocaasiona.117 the ra.ctio can be used effectively :in the lndu.strial 

Arts classroom. In or,ler t-0 bane.tit from a radio "bro$deast to the £u.11-

est possible extent it is essential th.at tlle pupils study the topic to 

be discussed b~fo:re the aeti.l.8.1 broadeaat begins:. !rhe teacher should sug­

gest definite thin~s tor the :pupils to listen for and follotq-up tl'te :pro­

gra.Yt1 by a d.isep.~sion or oome other tY]le 0.f evaluaUon pr,oeedu.re. 

SJ;;:etghei arul Dra14Mv 

Free-ho.nd ~ketches ~nd working d:rm1ings al"6 ussd erle:nsi:vely in ln­

du.st1~!rtl Arts_ courses. Both in1.tatio:n and original design f.'l,re important 

phases of this tYJ;)a o:l lJOrk and th~ pupils shauld. be encou.ra.gecl to, develop 

their slttll tn i;his i'ield. 

!feats la IndustdaJ. Arts 

Scientific education a:bls to 'base its major decisions upon objec ... 

tive. reUable, valid de.ta and upon info?m!'l.tion which is impe:rooll8.J .• un­

b1attd., accure.te, e.nd worthwhile. In brief, that is the· prU'\a.ry purpose 

of the testing movement in modem edu.caticn. !here are s.everal phases o:t 

tea.ting i1hieh c:an be used. advar1tageously in teaching Industrial Art-s sub­

jects; these are discussed her,e. 

A:t?titu.de- ~ests 

The vrogressive school o'!' tod.ay is e::rpected to develop each child 

to his u:tmost C1lpaoity &tong the lines -of his own particular interests. 

~titudes, a11d. abilities. Many Ind.ust:t'is.1 Arts te~chers are interested 

in p:rognostle test.s which will help in :predicting at the beginnin,g of a 



49 

r,1/ 
eotU·1!1e the aptitude of each individual pupil enrolled. N:awkirk and 

Or:een.e suggest that: (13, p~e 83) 

.An aptitude mq be thought of as the ee.,pacit;r of an 1ndivid11al. :for 
the development of some speeia:l. ability of sk:111. Meehaniea.l apti­
tude is the ca;paeity of an individual to deal suecess:f'ull.y with 
meohaaical devtces, a.n.<l to acquire the knowledge essential t'G th&il" 
selection end operation after sni table training ha& 'heen given. 

Among the tests, of meehe..nieal 8l)titude a.re the Minnesota. r,Ieohanical . 

.l'bility 'le~ts (University- of Minnesota. Press), the Stenquit Meehanical 

Aptitude ~ests (World iook Compal\Y),. and the Nac~rrte ,eat .for Mecha.n.1.-

. cal Ability_ (Jdacat.ional fest llu.r~au., Minneapolis). Struck,. who suggested 

these t&•te, goes on to- SQ'J (21, p~ 428) 

It is probable that the ~dgment of a. competent shop teacher.- who 
ha.-s had an individual in his clasees for a half year' or more, is 
more reliable than. the score in a mechanical a.p ti tu.de test, in deter­
Itdnin& probable fu.ture occupational success in mechanical or manu­
f'ac taring pursuit$. 

It is well know that s11eeess in_meehan.ieal pursuits requires maJ!Y 

things :other than mechamea.l aptitude. It calls for diligence, pers.e ... 

tests but which teachers can observe. 

One of the fir$t steps in planning effeetive. te~h1ng is to learn 

abou.t spe-ebl a.M,11 ties i:..rhi oh the s tu.dent me,y possess. In pretesting 

the tee.Cher endeavors to ascertain what the present experimental back ... 

ground of the pu.pil.s is as it relates to the new unit of snbject l1fatter. 

-cover the exact identity- and lo:e~tion of the l)u;pils' strengths. and t'1eak­

nesses in. su.bJect-m.atte~ mastery.» (13, page 14) 

Stru.ek S€(17U (21. page 429) 

A diagnostto test in mechanical drawing trd.11 reveAl ths p<>inta ot 
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$tren.gth or weaJmess in various Sj_;)ee:ific elements, such as lettering, 
eecn1racy of measurements, eorrectness of conventions. arrangement. 
1;1eight of' lines, neatnegs. ane. :,he like. Snch a test can be diag­
nostic from the standpoint of the learueT. lt may likewise be diag,­
n.oatie for the teacher in th."lt it can show in whHt respec'tHJ the in­
:;;t:l'.'l1etion 1:,a.s I pu:t over• succesa:t\illy ::-d'id in what respects it wt,:;s 
:f'nul ty. 

ai ty of Io-wa). 

!fhe ~ss~-type test is easy to constrnct and~sy to give, and they 

test is its subjecUvi ty. However. 11'ewkirlt and Greene, give :f'i'1e auggea-

ti.one for scoring essay-type exercises which if followe-d will make them 

'imore ob,jective and the SltbJectivi ty of the te.acher• s .marks can be signi-

ficantly red.ueed. ff (13. -p1:1..ge 128) 

1. test~ shoulc1 be acored by the one who me.kes out the qnestions. 
He should know what responses a.re intended and write ·them down. 

2. Each :papil taking the test should iitrite his nan1e on the back of 
the test p?,r10r. and the scorer shcrn.lcl disregard the name until 
the test is- scored. 

3. The scorer should not mark off for misspelled worcls. sentence 
st:ru.etu.re, r,aragra:phing, poor writing, etc. 

4. Essay tests exercises can be corrected most simply b;t correct ... 
1:ng egeh item o:n all the tests rather than by correcting the 
entire tests separately. 

5. R'lte Elti',cl1 question on a, scale of 10 or 20 and then o.tld the ra,t­
ings on all the test exercises to get the m,9,rk for the J)a;Jer. 
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ld.ent1fios.tion exercises are very u.setf'ul for testing the pupil's 

use ai.'ld are obJeetive in scoring. Karch and Estab:rooke. are responsible 

tha parts themselvea may be piotu.red fo:r identification. u (10. page 91). 

The :f'ollow:h:ig pri11oiples fer constructing tdentifi-ca.tion exercises 

a1-e suggested QY l!l"e11kirk a.rid. G:reene1 · (13, p~e 118) 

l. .Provide a representative ~le of the objectives to be identi­
fied. •. 

2. Suspend. l'!ia.terials so that they can. readily be examined. 
3. Score the items by checking the objective ,,r1tten responses. 

Ob.iective Test~ 
•' .......... . 

Obj ecUvity is. that ebara.oteriatic or qi1a.ltty of measu.rement which 

causes it to yiel~ the same results regardless of the influence o:f th.e 

person scoring it. A. test is objective if there is e.greement a."tlGng all 

competent ooorer13 as to the correctness or incorrect.ness of all possible 

ans'11ers. Some very valuable suggestions for the preparation (l:t' objective-

tests are given. by both Karch and Estabrooke (10. pages 85-93) e..nd Strn.ok 

( 21. pages 435-447) • 

Most of. the "objective" tests are what a.re sometimes termed. lfshort-

answer" tests. 1/he;r a.re easily and rp.1ickly scored. and make it :possible 

to examine the stttd.ents on manw items in a :relative short period o:f' time .. 

.• :?r~e Tests 

T'rada tests are of value to Industrial Arts teachers :for the.v are 

usefu.1 in measuring trade ':)roficianey. they are of. fonr gen,era.l types-• 

oral, pictu.re, perlormsnce .. and written g:rou.p toe.ts. Stru.ok describes 

trade tests in these tJOrdiH (21. page 430) 



A t1"ade test is d6s1g:ned to men.sure a 11.Wllber of fe.otors., which to­
gether are 1nd1oative of trade competency. Such a test is intend.ed 
to be di.s.gnostie a:'l.d i. t is also a measu.re of s.ehievemen.t. !11:ratie 
exar.d.n.ation.s of the comprehensive type are designed to measu.re more 
trs..an: tr,t.de ln1owledgf:I and skills. },, w·.ei tten exmnina,tirm,, comprehen­
sive and diagnostic in natu.r,h is used to me1:1,sur~ the individn.a.1.1 s 
£asn11iari ty ~.;i th tra.rle u.nderstN1cling g,nfl~ trade theory._ 

Exa.m;ples of trade te~ts are the Cha:pma.n Trade ~ei!t.s (Esncy Eolt ~d. 

Cotil})~) and. the University of. Pittsburgh Trade '>fe~ts (U:niversi ty o:f 

Pi ttsbu.rgh). 

Voo&tional Interest T:e§ts 
. . . - -. . 

Accordi.ng to Stru.ok1 41These tests aim t.o compare the student' s vo-

cation.al interests m th patterns of interest '11hich are t;,,--pice.l of oo-eu.pa­

tional g?oo:.ps.·ff (21, p~e 448). !!'hey are i11teuded. to reveal how nearly-

an 1ndividwu•·s inte~e_sts eoincicle with ~hose .of the aveTage person su.c­

c~ssf'ulJ,y engagced in certain. oceu.pa.tions. ixtU!IPl&s of vocational inter­

est tests a:re the Strong nvocational l:nt.erest Blank for 'M&n, u and the 

Strong 0 Voca.tional lnterest :Blank for Women« (Stanford University Presa), 

and the Cleeton "Vocational Interest Inventory: n Form A f.or men and 

Form :B for women (McKnight and l~lehight, J31oomington, Illinoii!S). 

Test results are E>xpressed in r.!tw scores which do not ~e snitable 

repeyrt ea.rd marks. In genereJ. there are two kinds of ma.rld!l...g systems: 

those th--:lit u:ae percentile m~rlts and thoBe that use letters, or nwribers, 

which stand for deg.1.,eea of excellence. S?he percentile ra.nk plan is de-

drable tor th~ percen.tile a:1signed ea.eh pu,_1;>il indicates by wha,t percent,.. 

~e of the grou:p e~h ;pu.J)il was excelled and the percentage 0-f the .class 

which each excelled. 

Ericson sqe that it efficient grading of work is. a distinct factor in 
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efficient. teaching. u. and gives six ,les.:t.rable charaotertsties of a suit­

able system of g:tad.ing for Indnstrial Arts classes. ( 4, page 222) 

1. It should be eco:n.orai-cal of the teacher•s tine. 
2. lt should be based upon l'I, wide scope of atttdent re:s:pon~es and 

attainment. 
3. ~he grading should be frequent. 
1},. Uniform standard for gi:>ading should be .-1.ppliea .• 
5. Stu.den~s should. ha,ve access to, theii• grades. 
6. Grades should be made perl11$,nen.t. 

l:'J'ewldrk and Greene give the following eight suggestions ,1hieh they 

recor.t1E1enc1. will eliminate many of_ the unsatisfactory f'eato.res of preaen.t 

methocls or assigning marks: (13, r,ages 235-238) 

l. Discard the :practice -of ma.rkin..~ pu.pils in 1>ereentage.s. 
2. Each mark assigned to t:J, pupil -shoru.d be a symbol designed to 

indicate his ;power to do. 
3. Each teacher should give objective e,:;alllin..~tions or quizzes fre­

qu.ently thronghou.t the term, anc1 th& scores from these tests 
should afford the ma.jo:r basis for his marks. 

4. Require teachers to propi;;;i,re tn advance for ev.ch si'X-1;i"9eks period 
carefully worded statements o:t the objeotivGa of each suoject 
for that period. . 

5. '\1ork: :prepn.red for daily assignm.ents should be treated. as a re­
qniremen.t of th.a course, 'but me;1:•ks t'l,ssign.ed shou.ld. be determined 
r)y nt1merous bri·ef objeeti,re tests upon the work assigned. 

6. 0:1:"edi t should be (led.r..cted. for notebook -eJ1cl 1.iboratol'jr work which 
is unsatisfactor.v or incomplet.e. 

7. .Assign marks on "aecoN?lislrrr,ent" or. np-erf'errm.auce11 rather than on 
in.definite subjective factors such as effort~ ~ttitt1de, ability. 
etc. 

8. Final grad.es l!ttmmaridng all the test gra.t1es for the eou.rse can 
b~ obtained. reallily 'hy assigning :point va1u.es to eaeh. latte~ 
grade" cornl)t1.ti:ng t!?.r; actual aver;1.ge for each :pupil. a.net then re­
assign!~· the class marks on the basis of these average& .. 

?!b,ia chapter has been. devoted to a diaeu.ssion of ll1.ethods of te.a,ching 

in InduSctrial Arts classes. !he following ehapter summariz&s and gives 



The fin.dings of this stu.ey are presented in this chapter in two di­

visions: (1) summa.:r.r of the discussion, end (2) a statement of the eon-

clu.sions made on the ba~is of information presented. In addition to the 

brief summariii:a..tion of the material and the statement of conclusions, a 

".few recommendations are given in this final chapter. 

In swmnarizing this stu.~ the sign.1:fican.t data and other informational 

background will be presen~ed in a manner that will give a perspective 

of the :problem as a whe>le •.. 

ln the early histox,- of lndustrial Arts or Ma.n.ual 1'raining~ the 

people ,tere slow in allowing it to enter the ed.u.cattonal system. On snch 

iea.d.e;rs as Festa.lozzi, Froebe!, Sloyd, and Della Vos, fell the respond ... 

'bility of recognising manual training ns educationally important. At 

f1:rst 1 t was merel.1' an obligation to be· performed in the schools to.r the 

poor, but later as a. means 0£ furnishing the leiau.re hours tn the rural 

home ~1th interesting occupation, and to revive the rapidlT disappearing 
/, 

handicrafts among the people. The. first courses were organized so as to 

analy11:e tools, processes, er1:1,f'ts, trades, and materials into their ele-

ments; ~d to arrange these element.a in lilethodical courses of instruction .. 

Dr. Wood-ward es~blished the first melU1al tra.ini~ school in AmeJl'iea 

a..t St. Louis. b11t Baltimore established the first manual training school 

as an integral part of the public school ~stem. 

The first book containing c~pi;ers on methoda, Crn~late(! Coyses 

1A Waoclwgzg • Mechaniga,l Dra,:w:ing, by Ira S. Griffith. was -published. 

.in· 191s. Other books followed, but there is no pu.bli.caticn which has 
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for its chief objective. the :presentaticm of teaching methods in the In-

d.ustrial Arts (lepartment. Therefore this thesis was written to organize 

these tet-tching methods into a form useful to Industrial Arts teachers. 

The abailable literature in the field., both bnoks and ;professional peri .... 

043.ioals.,. was su..rveyed for data bearing npon the subject. 

In the s tu.dy' of re({nirements for certification to tee.ch Industrial 

Ax•ts in. the high sehoola in fourteen statest Oklahoma was found t0, be one 

of four s·hates which do not Teq_ui::re c:redi t iri. teaching methods in ltidu.s-

eight - testing methods useful iu Ind.u.strial Arts. 

metlwd$ of instru.ction arc nost t1.seft1.l when all of the group n!fclecl to know 

,:;1atter of eeonom;y to present the$e factor13 to the entire g:rou--p at 011.e 

time. It is effective ,ihen mer.ibers of the class are near the same level 

wi 'th respect ta the content of the course which 1 s being stu,lied. :flhese 

class .meetings will ba of great Vr?.lue in establishing idoa:ls a.net :point.s 

class tlemonstration reqrdres careful prep&.ra.tion, all.fl the greatest possi-

'ble alertness on the pa.rt .of the tea.char. 

!t:he:i;•e are differences among individn.al& with Tespect to the m'ljority 



and affect the most minn:te part of the human mechanism, il.Oither mental 

nor plweice,l characteristics are free from their influence. !this fact 

suggests a tremendous problem with individual teaching methods. Iudi vi-

dual differences is not one o:f getting a.11 pupils to learn equally, b12.t 

:rather to give instruction in such a wq that each one.will develop te 

his full ca.raci ty. A combination of grou.p. individual, and printed in,­

st:ruetions is the bast means of providing a variety ot stimuli tha.t will 

enehle eaeh learner· to achieve to his oi:n Umi t. 

l"Jri tten instr11ctions are not a. le.bor-savlng dev1ee for the teacher. 

tustraetion. or job-sheets will nqt reduce the work of the teacher, but 

will make his ~,ork more effective_. · They are 1n no sense a. substitute for 

other t--eaehing devices and materia).s but a1•e a means of making sach ma.-

terials a.ad tle~ices more effective.. With them a genu.ine relation can be 

estaolish9d 1:>etween the snbjeet-matter and. the practical .J(;)b. Written 

dual inatru.ction; the individual demonstration, for e:irample, is an ex­

callei1.t means of givii~ i11dividual instrnct.lon. 

?he visual-sensory aids are helpful to. those 1i1ho are sesklng to 

tuiater t:he techniques of objective teaehing. These aid.a a.re r.1est effec­

tive wheii. they a.re correlated. with the d.2.ily units of work and when J?ll­

pUa ar.e held !'Bsponsible £or the results. They are most helpful when 

u•ed as a tool for·. aceo~lishing definite goals. ~hey stress ability to 

analyze,. swJimarize. and gene1'alize uhat 1s tanght through concrete ex-

Conelusions 

Class. instruction ls neither su:perior nor inferior to individn.al 

inatru.etion. Each form is best under certain circumstances; they l:lllpple-
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ment each other. Individualized instruction need not lack socializing 

valuesi wherever possible it should be so.pplemented by reading, and group 

contacts in order to provide the broadening and socializing influences. 

I n te ching how to make some thing. demonstration. where it ce.n be 

carried out to advantage, is superior to the :f'il! • but the film is super­

ior to many other methods. The value of visaa.l a.ids lies in their abil­

ity to f urnish a teaching content that 1s difficult to provide in other 

wa,ys; they a:pJ.)e('lr to ha.Te exceptional value fo'r pa.rposes of motivation 

and explanation. In selecting sensory a.1da , those sho11ld. be 1ued which 

lL<\Ve .inherent qu.elity to bring out e:'fective~ w t is being taught, es­

p cially what 1s inaccessible in o:ther forms of instruction. 

Tests are needed to. supplement the~ s~bjeetive judgments that 

teachers make regarding achievements of pupils. Grades in Industrial 

Arts cla ses should be based on related knowledge, appreciations, and 

understandings as well as on manipulative skill . They are needed to test 

comprehensivel~ and with greater validiti than is possible through marks 

based on shopwork and subjective estimates. A teacher's mark, based on 

o'J?servation covering a term. may be more reliable as an index of mechani­

cal apti tude than the score made by the pupil on aJlY sta.nda1,.dized me­

chanical ability test so far available , but a more valid and reliable 

measure is secured by using both mea.na of measurement . 

BecommeD,datiana 

1. I t ia recommended that a three-hou.r course in methods of teach­

ing I ndustrial Arts be required of thoae who are .granted a life certifi­

cate for teaching I ndustrial Arts in high school. Met ods of teaching 

I ndustrial Arts should be a prerequ.isi te to pr ctice teaching in Indus­

trial Arts. 
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2. It 1 s recommended that the six semester hours of practi ce teach­

ing which are llOlll' required for a 11:f'e certifice..te to teach I ndllstrial Arts 

QllSt be tal..'"'en in the I ndnstria.1 Arts field. 

3. lt is recommended t hat a :f'ov.r-year :provisional cer-tifieate be 

issued at first; that thi-s certificate be renewable fo r life after four 

years of successful teaching experience. Two years of teaching experi­

ence must have occurred during the term of the certificate -offered for 

life. renewal . This life certificate shou.lt remain in :torce only a:s long 

as the holder :pe:rmi ts no fi ve- yeiir period. to pass· d.uring which he h s 

not been employed in school ;ork for at least nine m<>nths. A 1:fe certi­

ficate which has lapsed ma;r 'be reinstated as a provisional certificate, 

upon the filing of eight semeste~ hours of college credit earned in an 

approved institution since the date of issuance of th& life cer.tificate 

which ha\l lapsed.. 
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