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INDIVIDUAL INSTRUCTION SHEETS IN 
INDUSTRIAL ARTS - THEIR VALUE AND EXTENT OF USAGE 

Chaptel' I 

INTRODUCTION 

Indiv1dual1at)d 1nst~uot1on 1n 1nduatr1a.l arts el eaea 

h a become a problem of jor eoncem to the 1netructora. 

01 a room enrollments began to increase as tar back as 

1930. when our country as in the throes of a greet depres­

Sion and tax burd n fol'oed a less- favorable pupil-to­

teacher ratio. Since orld War II , enrollment 1ncr$aaes 

and teacher shOrtage ha.vo s rv&d further to intensity the 

problem., Induatrial arts instructors are o.rten J..mpropared 

to cope With the 1noreaaed number ot students alloted to 

th m. It has been tourul that individual instruction, so 

Yi t l to 1nduatr1a1 education presents a pr ~using problem. 

Other r aaona tor the need of 1ndividual 1natruct1on are 

(l) t he irregular entrance and attendance ot atud•nts J (2) 

't he t yp ot equtpment used in the shop cl aaea J (3) the 

nature of the tee.eh1ng device or projeCtJ <4> individual 

differences 1n intelligono& and ability which haa made a 

great change in the modern methods or teaching. Lelghbody 

(15 , p . 160) stated aa to individual di:f'terences: 

"Results or careful studies 1n the 
psychology or learning make it seem probable 
t hat no two individuals learn at exactly t 
sam.e rat • 
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"The groat r the ditforenoe between 
the lowest nd th highest 1 ~ner 1n class , 
the great r tho ne 4 tor special consideration 
ot individuals and, g&ner lly sp aking the 
more difficult the task ot carrying on profit­
able 1 truction. " 

Selvidge (23 , p . 181-182) on the problem ot indi­

vidual instruction had thia to aayt 

•tndiv1dual instruction 1a necea ary tor 
sat1at otory solution to th problem• but 
individual oral instruction 1s very exp ns1ve ; 
1mpraet1oable, and in many respects 1nefti­
o1ent . A teacher who rel1ea upon individual 
oral 1natruot1on can handl only a mall 
nU~nber of pupils , and the cost is out of' 11 
proportion to the value of the 1n&truot1on as 
comparod with other plans . 

" e aro notoriously inaccurate , d1tfuao , 
and vorbose in our or l instruction, and 
pupils ar ev n more 1naecurat in their 
understandings and recollect1ona ot our in• 
structions . or those reasons it appear 
to be unwi to rely to any considerable 
degree upon individual oral instruotiona . 

In th1 respoct the written assign­
ment she t has a very 1at1not dvantage 
over or l assignments . " 

ny att pta nave been d to solve the problem ot 

individual instruction through t use or written and 

printed 1natruotional mate~! 1 . School bo rds and a~ 1n­

1str tora often tt mpted to eonomiz and t purehas1ng 

ot books and other comm re1ally published m ter1als waa 

~omot1mea c11acouraged. It w a therefore , often lett u,p 

to the in•tructor to fomulat& tand provide his own written 

'-nstruet1onal terial . 



In referring to this m tter ot teacher-•r1tten 1n­

atl"uct1onal .mat r1 ls L 1ghbody (1$, P• 71) atatea that& 

"!eache~ pr pared instruction sheeta ~e 
ort n superior to any other form ot written 
mater! l becaua they present the new ideas 
in the &xact way whioh the 1nd1v1clu•l t o r 
wishes the pupils to receive them. They can 
be pr&p red to tit tho t•acher•s own manner 
ot presentation, and adapted to h1 oth r 
teaching mater1als . P 

The written inetruot1on sheet app ara to otte~ the 

ost aat1stactory solution to the problem of individual 

instruction, and when carefully prepared., serves the pur­

)?ol.io admirably . 

THE PROBLEU 

§tatement 2! tht l£gblem 

Th purpose ot this study is to: (l) find the extent 

to which industrial arts instructors are using individual 

1natruct1on sheets' (2) learn' \Jh ther the instructo:r 11 

.aided in tbe problem of individual instruction through the 

'USe of th ·ee sheets; (.3) determine if iruttruction sheets 

•re of possible value to the students in industrial art 

~lasses:; <4> determine 1r there is a t1gn1f1cant difference 

in the extent ot their use 1n ditterent eeotions of the 

United Statos . 

In an. attempt to anawer some ot theee questions, a 

controlled experimental study was conducted in an 
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industrial arts t•aching situation. 'l'o supplement the 

experiment, a survey wa de by questio·nnairea , mailed to 

J4.6 1nduatr1 l arts instructors in 26 different &tat s and 

in various sections of t United States . 

The problem appears to be significant due to the 

large increase 1n 1ru1UJJtrial arts classes in th · a.ohoola 

today. Th1& 1nc:rcuuse ia du to two main t'~u~tors& (1) an 

increase .1n the population or the nationJ and {2 } a rise 

in tbe popularity or industrial arta olaasea . We .find 

this particularly true or the west ooaat states . Los 

~goles , as an example , is in need of ono new eightroom 

1elenl&ntary school each week . Tbis statement wa made by 

:Or. Kermit Seefeld at the industrial arts section or the 

1956 Convention ot the National Education Asaoo1ation1 

Portl nd, Oregout based upon study conducted by the Loa 

ngelea School Administration and rep~rtod to the Ame~ic n 

Vocational Association in December 19~, by Assistant 

Superintendent Howard Campion. The same problem 1s common 

to many Pao1t1c Co at communities , at all sohool l v 1 • 

!For example, e1noe 194.9. th Kern County Union High SchOol 

nd Junior College District in California has oonat:ructed 

three tour year high aehool plants and a ne junior college , 

'*'nd has enlarged five other high choola in the dietx-ict . 
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~he d1atr1ot is already in noed or another new tour year 

high school. 

Industrial arts teachers , due mainly to tM enlarged. 

nrollments , must find soma method to individually aid 

tnore students . As elass enrollments increase , 1nat:ruetors 

have leas time to spend with individual students . In the 

;tndustrial activity type ot claaaea , students require mor·. 

~ndividual attention. In the past thirty years . there has 

also be.en a large demand for the general shop (multiple 

.ctivity) type of claas ait·t.lation where two or raore grou.pa 

ot students wi11 work in a variety ot auhjeet areas at the 

8ame time . A shop a1tuat1on of this type demand·s mo1"e of 

~he instructor by virtue ot the need tor greater emphasis 

tln individual prog:A:UUI and a still further d1v1a1on ot 

t!mo between many activities . rlewk1rk (17, p . 4.8} saye 

that "individual instruction sheets are absolutely essen• 

tial to the teaching ot a well organized general shop 

pou.:rse . n Other lead•~• in 1nduatr1al arta education feel 

~hat individual instruction ahe~ts might be an aid to the 

lne.truotore with large enrollments and to the inatructora 

ln the general shop. 

P,f1nit1on z[ Instruction Sbe!t! 

Por the purpose or thia atudy• the det1n1 tion of 1n• 

~truct1on eheets aa propoeed by Selvidge. (22. p . $) 1a to 

bo used. 
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"ThfJ inatruotion sheet 11 a teaching
device designed to present to the atudent 
1n a permanent fora, the necessary in... 
atructions, 1ntormat1on and dlreetione 
tor performing task succeestully.n 

Individual instruction abeeta may be teacher p~pared 

or tho round 1n book form, such as the Douglas and 

Roberta erie , ,.Units in Hand Woodworking... (9) 

Leighbody in his book, MethOds of Teaching Industrial 

.Arta Subjects (15, P• 76). •ays that "tho writing or good 

instruction aheete is a t sk •hich requires conside;r,ablo 

thought and planning•., Anyone who contentplatea us-ing in­

struction sheets hould make a thorough study ot the 

~ available material and becomo acquainted with many or the 

good example or instruction sheets . 

rt7pes 9.£. Inatru.et!o:g. Shetta 

Rxperieno in organizing materials tor instruction 

he ta and in using them. ha$ resulted in vo.r1 ty or 
type • Selvidge classifies four distinct types in his 

book, Individual Instruction Sheets, namely: (l) opera­

tion sheet; (2) 1ntor:~~at1on sheet: (3) assignment sheetJ 

C4l job sheet. (22, p. l3·1S) Each are discussed briefly 

by Ericson (lO; P• 70•71). 

"Opeaat12n Sheets. Tht operation s heet , 
u pointe out by Selv1<i8e, d1tf'ors !rom 
other instruction sheets in that it is based 
upon an operation or un1t ot performance
within a trade and not upon a job. Ita use 
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would eeem to be more applicable in trade 
or voca~1onal teaching, and is baserl upon
learning principles rather than joba; as ,
uhow to cut a miter", rather than "how to 
make a picture tram " • To the degree t hat 
euch basic operations are stressed in 
other ahops or olaasea, this type of sheet 
will be tound aaetul. 

'*Information Sheet• • This typo of 
ah et is made to cover same unit of infor­
mation, and does not deal ith performance 
or manipulative procedure . Information 
heets consist essentially or textbook and 

reference material, organized in small 
'Wl1 ts , and arranged from the at ndpo1n.t 
and needs or cortain age and ability levels. 
Related information, occupational 1nforma. 
tion , and 1n fact any or the "tacts to b 
learnecltt in connection with tho s hop pro­
gram, otter opportunitie tor the use of 
t h is type ot sheet. 

"Aas1gpm$nt Sh!$.)~ · Aoeordlng to 
Selvidge , this typo o sheet pos sesses the 
following character1st1es: (a ) "A definite 
atat$ment of the problem ia given;" (b) 
*'Sources of 1n..t"ormat1on are utated with 
reactiona;" (o) "Quest1ona are aasi~noa to 
dir ot th$ reading, oba6rvat1on, and 
thought;" (d) "Provisions are m de for 
wr1 tten antnrers to t hese questions . 

' Job Sh eti , Teachers are probably
best familia.r vrth t his type of' ins t ruc­
tion sheet . They are the earliest type . 
These sheets are designed to cover n job 
or a ai gnment in ma nipulative wol"k. " 

Job aheett moat often list the tools and materials 

required, and thon g1v t ho procedure for doing a par­

ticular job• 

Tho procedure sheet ia apparently a later var1 tion 

pr t he job aheet . Neither Erieson (10) , nor NE.ntld.l'k ( 18) • 

por S•lvidge (22 } do eribe or mention this type of s heet . 

Whe procedure ahGet 1 somewha t a1m1lar to a job heot . 
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These sheet liet the step by atop order tor completing an 

a signed job . They do not ahow at tools o~ tor1als 

,are needed tor the job . It will be shown in Chapt r IV 

that p~ocedur oheeta nre qui to populo.r amo ·; the 1ndua­

tr1 l art in truetoro of the United St tee . 

Individualized instruction beo e vital concern to 

industrial rta 1nat:ruotors as ta:r b ck a 1930 . The 

present influx of students a created overflowing elaases, 

with an increasing l ck ot ti e for individual instruction. 

The instruction sheet is one means ot aid1n.g th instructor 

with this problem of greater need tor individual instruc­

tion. The individual inatruct.ion sheet 1a a method ot 

too.ching to upplernant and aid t instructor . Instruction 

heete' can not ever replaoe an instructor. The typea ot 

in truetion heots are (1) oper tion, (2) information, (l) 

as!gnment, (4) job and (5) proeodure . 
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Chapte~ II 

HISTORY AND BACKGROUND OF INSTRUOTION SHEETS 

In order to gain a better unde~standing ot instruc­

tion sheets, a brief background or history 1 dee~od 

ossentlal . There are tYo main que tiona wh1oh might be 

conaid red: 

1. When, and undor what circumstances wer the first 

!lnetruotion sheets brought into exietance? 

2. How did instruction sheets find their way into 

the mo-dern day shop or classroom? 

In tracing clown the history of a topic auoh aa has 

been cnosen in this paper, it is almost 1mpo sible to 

•tate det1n.1 te facta . However, in the oourae ot re.ad1ng 

one is able to follow a fairly accurate trail in drawing 

various conclusions . 

The first known uso ot 1natruct1on ahe ts dates book 

to the middle ot the nineteenth century. In Berlin, 

Germany , in tho yoar 18.56* Prenohman and teacher by the 

nmne of Charles Touss nt, and G tav Langonsehe1dt, 

German lfriter, joined forces a:vi at&rted a school. It 

was their idea that t hey abould teach tore1gn languages 

by oorroapondenee . They decided they would start by 

t>ff'ering French and later adding other language to their 
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eourae . It w a these two men who introduced lesson assign­

ttl nt sh ets and drill sheets to teach their students . Thea 

were or the same general type as tho e used in many ot to­

day ela srooma .. '.rh sheets were sent out to th v rioua 

students with exercises in composition, drill in grammar 

nd other pertinent materl l . The students studied those 

she t , tilled them in and answer d all questions . They 

wer then returned to the instructor who ch cited them and 

returned t m with needed corrections, comments, and 

suggestions . (3 , P• 10) 

A few years lator, a James Stu rt, th n at Trinity 

College , and who later bee e Prof ssor of echanics at 

Cambridge University, 1 t1gated the University extension 

sy tem at C bridge . Prof ssor Stuart started using the 

lesson sheet at Cambridge in order to conform With the 

rules or social conduct . So great waa the ense of pro­

p:ri ty during this ra, that men t acher were torbidd n 

to 41ecu s certain couraes with their women stucents . To 

comb t this problem, Stuart composed a print d lesaon 

which could travel through the mail , and could serv the 

requ1rem&nta tor writt n d1seuas1on d comment . Through 

this thod 1t wns guaranteed neither instructor nori 

student would bo subjected to any dang r . (J, p . 11·12) 

Around 1679, Dr. William Harper (31 p. 18} boeame 

interested 1n correspondence te ch1ng and taught Hebrew 
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Via this method to over one thoue.and stud.ente . Harper waa 

eo mueh 1n favor of th1a mode ot 1netruot1on1 that upon 

becoming president of the University ot Chicago in 1892, 

he instituted university extension program which includ­

ed correspondence division. 

In evalu ting this new d1v1a1on, thre factors atood 

out on the pro side of the ledger: 

1. Students were enabled to advance 1n accordance 

with their own rate or coompl!abment . 

a. !he material usod was organized !n such a nnor 

as to •llo• ror 1 or meet , the 1nd1v1dual diftGrene • 

.3. Schoola thomaelves bener1 ted by be ing a.ble to 

~tte~ a much broader prog • 

The main factor involv d in or1t1e1 m of the oorre.... 

•pondenc& thod was that ot lack or 1nep1rat1on wh14)h 

can be relt only hen in direct contact with the instruc­

tor. In ord•r to overcome th1a probl m. the first ell­

rltten and clearly printed instruction sheet came into 

~eing in this country. Theae bee e known a lGason and 

nss!gnment a~he ts . 

l,ntlutuwe B.rough;t. About .2I, Worl,d W•r I 

Prior to 1917 only the influence ot eorrespond•nce 

choola had been felt in connection with instruction she-eta . 

However. world conditions ere rapidly changing and new 
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p~oblems cam into being. Amorlc waa at war and ov r 

million m n had to be trdinod for technical Job as rapidly 

as poes1ble (24, p . 15) . This brought about the rapid rise 

ot new type ot instruction sheet known as the "job sheet" . 

The pecial t sk of tr inlng unskill d en tor jobs in 

t Un1 tod St tee Arro:y nd in the ship yards , beeame the 

probl m or Ch rles Allen nd Robert • Selvidg • They de­

~1 ed a s ries ot job sh eta wh1eh re co piled into in­

uals . Their m 1n purpose a to train en tor 

lpec1tio jobs in th hortest possible tim • The men were 

taught in small group in order to allow us of 1n1t1at1v • 

and to give ample opportunity ror developm nt ot origin lity 

and the b111ty to think for themselves . 

"To prevent larning by ' Rule-of' ... thumb' 
the thod ot te Ching W mo tly through Jobs , 
question 1 problem., and guided dieeu siona . 
Direction er given on how to u the job
aho ts, and1 regaNUng aou.rces of intorm tlon 
the following sugb~stlons wero g!vont

1 . Study of instruments a 1gn d. 
2 . Study of various manuals a igned. 
3• Discuasion with other men on the job.
4• Appeal to the in truotor 1.n the final 

analysis." (24, P• 15-16) 

When the war e to end, the job she t was n 

e tablished tact, nd b tore long found its way into the 

public f&choola via tbe 1nd trial o.rts departm nta . on 

trho had used this type. or 1natruct1on l material during 

the war years , r embered the adv tages it offered 1n 

training soldior • Many were shop teachers, and upon their 
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~eturn to the elaaaroom they decided to try this new 

technique on their atudonta . 

Since the job sheet was not originally intended for 

el seroom use, nececusary r visions and dd1 t1ons had to be 

made . The switch .from t&Z'm& of production to instruction 

d to take place . 

At this time 1111Jtruct1on heets o in for great 

deal ot thought and eri t1c1 m. Some of the thoughts of 

n 1n the field or education on this con'tl'overs1al sub· 

Ject, nti.ght bo given a bit of consideration. 

Mr. Willi m B. Doole (7, p. lll) who was in charge 

ot the Navy Yard Continuation School for the No York 

Board or Eduoat1on• said that instruction sheets prepared 

"with questions and answor~" on them• did not ve the 

g neral educator's approval. Row ver1 he found th&m to 

be an eft ct1ve method or 1n&truot1cn tor s lwrt-term trade 

oour es and believed their use tor t his p1.1rpose, should be 

1eneouraged. 

In their book, Vocational Education in a Democr cy, 

Charles Pro ser, (director or t 1111a.m Dunwoody Indus­

trial Institute); and Charl a Allen, (the Federal Board 

ot Vocational Education), atatedt (20, P• 285) 

"Job sheets , technic 1 1ntormat1on ahoets 
and hand books are tr $ndou labor saving 



do~tcea tor the in tructor. nlthough they do 
not, ot course, relieve him of tho roapons1­
b1l1ty of instructing. He needs to direct 
the selt- act1v1ties or vocational student& 
more and talk leas . lie ne ds to give help 
more when needed and less when not needed. • 

A w rn1ng came from Arthur Payne (19 , p . 100) not to 

uae 1natruot1on sheets as a method ot "canned thinking"; 

tor the t aeher not to r ly on them to uch an xtent as 

to reel absolved or the necessity for te ch1ng . ne felt 

t t the aheeta were excellent sources tor 1nd1vidual 

a signm.ent tor t hoee students who were either trailing or 

l.eading their classes . and that the student with low men­

tality and abil1 ty would i'ind them of particular value . 

no felt the teacher should never ho.nd these sheets of 

1ntormat1on out "cold" , but rather after using the 1nduc­

t1v -development method with his studenta . In other words , 

band the 1nstruet1on sheets out laat thing, assuring eaoh 

student or possessing uniform data , 1n truot1ons . and 

dim ns1ons . 

It waa the general opinion that instruction sheets , 

:tr used eox•rec tly a a supplement to regular teaching: 

(l) could b a vital addition to the olaasroomJ (2) could 

n ver be used s a substitute for a good instructor; (.3} 

if used a a reterenoo tor th work being accomplished, 

they would prove a t1 - aaver to teacher and pupil ; <4> 
that there ahould be a choice of job a ets involving tho 
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ame ekille so the pupils might h ve some choice and lest 

~eg1mentation . (12 , P• 76·79 and 21, p . 248·250) 

Even while the is ue of whether instruction sheet 

would p:rove an russet or a 11abll1 ty to the teaching pro• 

r aston · as still in progress , dvanc a in their uae were 

being .made . 

Two booka of job sheets in home m chanica app ared. 

Bedell nd Smith (a) in publishing theirs , let it be known 

that the ah eta w r to be used as toach1ng d vices, not 

as teac.her subst1 tutea . They telt that 1n th hands ot 

the studenta these ahoete ould develop good habits or 
wo:rlc. Their aim was to guide pupils w1 thout taking a ay 

1ntereat• rather than to pl"eaent a solution of the p:robl m. 

Tuatiaon (27 ) f.'elt h1 sheets would. bo or maximum 

value t'or group or individual instruction, especially hore 

the nature or the subj$Ct and lAck or equipment mad& cla•s 

instruction ilnpossible . 

After the 1ntrod.uet1on of job aheets in home mechanics . 

Dalls went out tor a similar s t tor woodwork cl aa s . 

~uatison joined forces with a woodshop 1n• tructor and wrote 

a aet ot job aheeta for a practical wood•orking eourse (4, ). 

Xt was found that there w s inadequate instruction in 

~lasses where a variety of th1nga were going on; hen the 

modtJrn trend of' providing for individual need came about . 

'heae sheets ll followed a specific etup : 

1 . Job apee1t1cat1on 
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2. Rea on tor tho job
Mat ri l needed ~: Tools required
Prooedur4 ~ : Question& 
Re.f'erenoea. b: Record (name, class . date begun, 
date finished , instructor' s gr ) 

In 1931 we find an editorial in the Industrial Arts 

1 nd Vocational Education rJtagazine ( 16) stating the tact 

th t instruction sh ets re still in the proo ss of 

development ; that the movement toward th still young . 

It was noted thAt many teachers all over th& country we re 

working on this prob.lo • etz, the editorial writer, fe l t 

that .few instructors posse aed the skill required to pro­

duce good mat rialJ that much or wl t waa developed ha~y 

Juat1f1 d the time spent . This was not all felt to b 

waate howe~or, as in order to perfect ny new idea there 

l usually a lot or random effort in ord r to r ch an 

adequ t solution. 

First it must be dete~ined what i oxpeot d to be 

acoooplioho d in a given unit . Th n, a orthwh1le method 

of conveying the aubject tter must be found. In doing 

this ; the in.for-~ation matt r must b gathered, collated 

and arranged; the problem sol cted: t test devised; and 

4111 writt n up pl lnly and under ta..'1.<1ably, with good 

~lluatrat1ona , hal t - tones or l in drewinga . 
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The economic depression was felt in the schools along 

bout 1932. The de nd was for a broader curriculum• 

ospoe1ally within the field of industrial arts . The gen• 

ral shop oartte into being, and with 1t, an 1ncNUl40 in the 

. 1Be of the elasaea . It was felt by many that here was 

the true set- up for uae ot instruction sheets , most G&pe­

c1ally the Job sheets. Still the controversy continued 

aa to their uae . 

The fol lowing aro the ost widel y believed detect ot 

instruction sheets . They • r Summ$d up by New.kirk and 

Stoddard in their book, The General Shop. (18, p . 50• 51) 

1. Give special favor to the pupil who reada 
well . 

2 . Depriv pupil of a chance to analyze tho 
Job and find out tor himself wh t is to 
be aooompliahed • 

.). 'l'ake away the pupil ' s opportunity to plan
the doing of the job . 

4. Decrease the ount of personal oont•et 
with the teacher ,. 

5. Are accompanied by reference materials 
not written 1n ceordanoo with tho aim 
ot the instruction sheet , with the re­
$Ult that the pupil becomes discouraged
in attGlupt1ng to get the meaning of' th 
reference . 

6. Are not conducive to thorough demonstra­
tion by the teacher . 

1. ~ploy a subjectiv method or grading. 



18 

8. Do not provide the pupil eutf1c1&nt 
opportunity to ask questions . 

9· Laek rol ted 1nformnt1on. 

10. Utilize ords that are not selected 
coording to reaoa~eh studies ot 

tho pupil ' s voe bulary. 

In spit ot all tho def1oieno1es noted in the 1nd1· 

~1dual instruction abeet . they were still playing a 

pro inent part as an instructional d vic • From tbi it 

as lmost an assured deduction tr.l4t th 1r prominence 

ould !ncr ase in the futuro a · more and .... ore of the 

def1o1ene1 a w ro overcome . 

SUMMARY 

E:e.rlx ll1atoa 

Le son assignment and drill sh te first appearod in 

Borl1n1 Germ ny. in 18$6, in connection with a oorl"espon­

denee school . Further development took place under the 

$uperv1s1on of Jame Stuart at Cambridge Un1v r 1ty. In 

l.879. Dr. Harper 1nat1 tuted a Oorre pondenoe Division t 

the University of Chicago. king use of l sson nd assign* 

nt she t • 

infly,ence Brought About R.z Worl d !!!£ ! 

Job s et$ o e 1nto existence when m n had to be 

rapidly trained tor technical job in the ar.my d ship 
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y rds . Allen and Selvidge oompil~ci job sheets into 1n· 

struotion manual to quickly tPain men for ap cif1o joba. 

After the war, teachers returning to th.ei:r classrooms 

brought the new type of instructional material back with 

·them and oonvert•d lt to classroom use . 

peneral Reactions Towavd Instruction Sheets 

Instruction aheets were highly criticized. Thoy were 

ccepted for ahort-torm trade coureee, but did not gain 

approval ot general educators . On the other hand1 they 

l'roved to be labor saving de'Viees 11" not ua.•d aa a method 

ot "canned thinking". Care · as taken to aee that they 

~ere us d as a supplement to teaching and not as a teacher 

subst1 tute . 

Hew anuals ot instruction or job sheets ere pub­

lished and many more teachers were working out idea tor 

lntproved 1nftruct1on sheets . 

The economic depression 11aa felt in the eohoola by 

19)2. Thia apparently speed&d up the development or the 

" gencu ..al shop". Deonuse of the many areas or work cover c1 

In a general shop, and the need in 1nd!v1dual 1natruct1on, 

tnany believed that it of fered the 1deal e1tuation for 1n­

truct1on aheeta. The controvel'IJY ae to whether they 
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•hould be uaed remained the same , but they still played a 

~rominent part 1n many a elaaaroom. 
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Chapt r III 

A COU'fROLLED GROUP STUDY 

Pour questions are involved in thia study. The t•o 

to be considered 1n thia chapter are: (l) to determine 

bethe:r individual 1netruction sheets ar• an aid in the 

problem of individual instruction and (2) to determine 1f 

they are of specific value to students in industrial arts 

elassos . 

Two groups of students were uaed 1n this effort, 

*l'heae groups were made up .from s tuclenta regularly enrolled 

~n second-year met lwork1ng classes , in a four year high 

~chool of 1200 total enrol lment and in which "metalwork" 

1s one or the reeognissed "major " tor graduation. All of 

t he students in the two groUps were "metalo majors" and 

bad already completed one serAeater of metalwork und.ez­

anotber instructor. The students for these groups wore 

not "hand picked" but wore as nearly equal in class size, 

nat1v& ability , intelligence and age as could be expected 

rrom a normAl enrollment. Under the registration system 

used at this high sohool there 1s no wAy by which students 

bould be "selected" tor e. s t udy ot this type . Before 

~chool starts, students app ar to register tor their el aaes 
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in a manner very similar to that used in many collegea . 

At the end or registration t chera are given the &nroll­

ment slips . Prior to that tim no te cher knows about 

th size of his elas es nor what students h is to have 

tor that year. 

Previous to a doteminat1on or equ 11ty ratings of 

the two gro~pa it wae decided to uao Groyp ! s the 

"experimental" gx-oup , in which the teaching process would 

make the fUllest pos ible uae of !nd1v1duo.l instruction 

sheets , and GrouR ~ ns the "control" group in which in­

struction would be by th more conv~ntial methods . 

Samples ot tho operation h ts. information sheets and 

Job she ta used by Group A will b round in the Appendix. 

Identical projecta w re constructed by each group, with 

atudents allowed to proo od at their own individual pace. 

'textbook aas1gmnents (nome ork) , notebooks - xam.!nations 

and shop management ere the same tor tho e groups . Each 

group received identical lecture and demonstrations. 

except that Group A received instruction sheets prior to 

the lecture and demonstrations . An explanation ot the 

controlled experiment and 1te purpose wa.s made to both 

groups before ork began. 

Mtped 2! Egual1z1ne Groups 

Several factors ero considered in Checking the 

tt qu l abilities" ot the two groups . Size of claes . ag 
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or student , ade in achool , I , Q. acores , and mechanical 

bilitiea w re compared. 

I . Q. acorea wore obtained from cumulative file in 

the school office . Th ~acquarrie Test for Mechanical 

b1l1ty wa given to both group • This test was furnished 

by the school and wae the only one available . The diree• 

tiona nual tor the Macquarrie tost stateat 

"There is no such thing a general 
mechanical ability. Each job and trade 
calls for ita own basic pattern of 
¢haraoter1st1o aptitudes . This batt Xt"f 
ot even aubtests provid s objective 
measurement of the pt1tudes which under• 
lie euec sstul performanc or a wide 
variety of jobs of a mechanical nature . " 

Table l oompare th: variou taetore tor the two 

group , which appe r to be n arly equal in all jor 

respects . (S Table l , P• 24> 
Sooio- conomic backgrounds or the students waa not 

cons1dGr d in equalizing these groups . The majority ot 

tudenta 1n thia high school are from farm or tarm labor 

t 1lies and tho school is located in a rural farming area. 

Both oup maintained approximately the sam numb r 

of students throughout the school year. Group A started 

with 23 and finish d tho ye r with 2$, twenty or whom 

tayed to complete the sohool ye r . Group .D began w1 th 

25 and finished with 24, 19 remaining throughout the ehool 

uear . The Nacquarri test given June J, 19S7, cona1derod 



Numbe~ of student p ~ group: 

Group A ~~~~-~~-~~~---~----· 23 
Group B ----~~~~~-~-~------~ 25 

Average gr de level 1n each group: 

Group A ·-·---------··------ 10. 21 
Group B ----------·--·------ 10 .. 22 

Aver g ge or students in each groups 

Group A ------··---------*-- 15.58 
Group D ---·---------------- 15.$0 

Mechanical ability, vor g pe~contil& rankt 

Group A ------------·------- 56 
Group B ·-------·---------·- 59 

Aver g I . Q. score or each group: 

Group A --------·----------- 84. 8 
Group B -·--·---..·--· ­·--·--... 8$ .1 

only those tudents who had pr viously taken th a 

t at on Sopt mber 21, 19$6. Farth r along in this chapter, 

it 1 expl 1n d how the eight students , who did not r oe1v 

t . 1& test were ev lu t d. 

peterminins V lut gL Instruction Sheet• 

To determine if t here w a ny v lue 1n uoing 1nd1v1d· 

ual 1nstruot1on sheets, ox in tiona were given every wee-k 

and projecta w re graded tor eouraoy and workman hip aa 

t hey wer completed. The Macquarrie Teat for Mech nlcal 
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Ab111 ty waa acL.1lln1sterod a second time before the school 

year was completed. Table 2 shows the score made on thia 

teat as a~~1niste~ed in September 1956, while Table 3 

shows the scores tor the same test, given in June 1957. 

In comparing the scores of' the teats taken on those two 

dates, it can be seen that Group A improved to a greater 

degree than Group B. Group A moved from the 58th percen­

tile rank to tho S2nd percentile rank, While Group B 1m­

proved 011ly rrom the 59th percentile rank: to the $5th rank. 

Although the s e test had been adlll1nieterod th s cond 

time, it as felt that a sutf1o1ent period had elapsed 

between the t o so the final results would be unaff cted. 

Table 4 ahowa students U and V received an ttptt grade 

tor the sem.eater. See also Tables .3 and 4. Most students 

improved during tbe year, although tour dropped 1n percen• 

t1le rank. One (F) Group A, ) (J, R, T) GrQUp B. 

On th test day (September 21, 1956) each class had 

three bsences wh1eh aeeounta tor tho difterent number or 

cases 1n Tabl a 2 and 1. Approximately one hour is re­

~uir d to administer this teat and time could not be 

arranged at a later date to handle those who · d been 

absent. On the June ) teet day, Group A had one atudont 

1absent while Group B students were all present . 

In grading proj cts, accuracy and neatness of work• 

)nanship were considered, with accuracy given the highest 
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TABLE .£ 

Individual aoor on the acqua~ri Te•t 
tor Mechanical Ability admini•tered 
Septemb r 21, 1956. 

GROUP A 

Student §core Stud.ent Score 

A .)1 A )l 
a .32 B .31 
c 35 c 32 
D 35 D 
E E 
F F ~i 
0 ~ G 50 
H 50 H $0 
I I 52 
J ~g J 
K 65 K i~ 
L 6$ L 69 
M 10 69 
l1 70 N' 69 
0 15 0 70 
p p15 70 

Q 70 
R b5 R 71 
s s 7S: 
T ~ T 75 u 83 

v 8$ 

Average percentile Average percentile
rank rank 

58. 60 

r-egard . Accuracy would show a closer relat1onah1p to 

snechanical ability, although worlcme.nahip 1a an indicator 

or this aptitude . In chocking accuracy, longitudinal 

measurements were held to plus or minus 1/32 inch. Other 
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~ABL! l 
Individual scol"$a on t Wcq rrio 
T t ror Mechanical Ability dmin­
ieterod Jun 3, 1957. 

GRQ.U;P A OltOUP 1}. 

Studeat Score Stud!Qt S!.ql"G 

A 25 A 25 
2~B ::> B 25 

c 2$ c 25 
D 30 D .30 
E .30 E 
G I 4~ 
H ~g G so 
F 50 H so 
I so J ss 
J K 
K ~g L ~0 
M 6o l4 6g 
L 65 N 
lf 65 0 z~ 

p0 75 70 
p 75 Q 10 
Q R 15 
R bg s 
T 6$ 'l' Ag 
s Abaent F,U,V Drop 

Average perc nt1l• Averag• peroentil$ 
rank rank 

$2 . 10 ss.os 

point , sueh u certain holfl looat1one. were allowed 1/64. 
lnch plua or m1nu • A tol•rance ot l/2. degree speoif'1ed 

on one project with an important angle. Workm ah1p w s 

cona1dered in the ovel'•all t1n1ahed project. This involved 

the laek ot ecratchea , quality or finish, neatnea of 

joints and clean m&.nne:r in Which thr ads wer cut. 
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Subject · r•a• concerned with projeot construction 

w re aheet t 1, bench m tal , mithing, and foundry work. 

Part of one proj ct was turned on a machine lathe. Por 

th1 machined part , Group A received imple proc dure 

sheet. A drawing , which both group used, waa placed on 

the chalk board. Each group w s given a demonstration on 

"running" the lathe and making t his particular part . Two 

parts w re requir d tor the project . 

RESULTS 

Manipulative 

In grading the tand.ard projeets tor both ol aes 1t 

•aa round that Group A constantly did bettor wot.K than 

Group B. Group A studonts submitted neater ork nd w re 

ore accurate in their measurements . Tbe reason for better 

~Work on the part or Group A was directly traceable to the 

job ah t they had reo 1vecl prior to start of projects . 

Th se contained plans and procedure for construction or 
the particular project . Group B d to copy drawings from 

ohalk board or rrom tile oop1 s. Although d monat t1ona 

• 1'& s1ven to both groups t appropriate ttmes I Group B 

did not reeeiv uefinite writt n proced~es for t eon• 

truct1on or project • On one project Group A did not re­

ce1v a drawing and, like Group a. h d to copy a plan from 



th ch lk board.. The t•1n1 hed projects were not s aocu• 

!"ate a those which this • e group had prev1ou ly com• 

~leted from Job-aneet drawing • For thi$ particular job, 

Group A did have a :;roce4ure sheet showing the stops 

neoe sary to complete the p:rojeot . It must b that in the 

~roees ot eopylng, some or the dimensions w re misread or 

incorrectly cop1ec1. In th1s aimple teat case, although 

accuracy waa down, the workmanah1p •as still a& 1 t had 

been .... higher in Groap A than in Group D. 

Another apparent reason tor the increase in ccur cy 

nd better workmanship shown by Group A, was the extra 

'time available tor tho instructor to work ith slo r, 

loss-ad pt etudenta . Aver e and bett•r students in thi 

group did a great deal more ork •lthout help trom the 

lnstruotor, whioh allowed him to work mor eloeoly w1th 

th lees-able tudente • 

.Another simple teet na used which seet.'\S to uphold 

the use of instruction sheets . Por that part or one 

pl"ojeot requ1l"'1ng ehine work, A "run" was timed between 

on boy from each claaa . Each used the same lathe during 

41ft ront p r1oda . Doth were informed they w ro to be 

tined and asked to do their very beat . This put both 

Under eom pressure. although neither aee d exc ptionally 

nervous. Neither had handled lath before nd both hao 

\ifi tneasod their group demonstration . The student fttom 
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Group A had a procedure sheet . Th1e studont mad ont pal"t 

in 3.5 minut s and the aeoond in 30 nute • The tud&nt 

!'rom Group B required 45 minute on each of the t o p rta . 

lthough one teet or this type 1 not eonclusiv it seems 

to point out that an oPderly, pre- planned proc dure is an 

aid in manipul t1ve work. 

Better than 50 per cent of the tudents in Group A 

ere able to turn out one•and- one- half of the required 

parts in .55 minute period. Only )0 per cent ot Group B 

•tud nts wer able to do the same . Progro wa so slow 

1n Group B that a second lathe was put into operation so 

this proJect could be finished by the required de dline . 

Each student w s asked to keep an accurate t1 record on 

the conatruot1on or these two p1oo e . 

All other factors having been qual• it can be assumed 

~tudent in Group A were aided by the simple procedur 

eh eta that b d been provided for them. 

Aca4 mic 

Th I . Q . cores indioat the reading 1 vol ot the 

Jtudents in both groups to be bout the a e . The Pitnor 

trost of Intellig nee 1a the basis ot the I . Q. co:r • · 

fh1a 11kenosa in reading level is the rea on for littl 

~r no ditr renee in connection with textbook a a1gnmenta . 
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Academic differences seem to 11$ in relnt d 1ntorma­

t1on not round 1n the textbook. Each group was advised 

to tak notes during lectures and demonstr tions. As 

Group A had r ceived instruction she t before lectu~es 

or d monatrations . they had an outline to follow . Although 

$tudenta in Group 8 took fairly complete note · they were 

by no moans a& complete as tbe material g1 ven Group A. 

aoth group were required to maintain notebook _. Group A 

•tu.denta therefore h-d more complete 1ntor tion which 

they oould atudy tor o~aminat1one. 

In both groups were stud nts who c red little for 

ohool, Those in Group A apparently felt t he,y ere 

Wgett1ng good deal" and did not have to work ao hard. 

ConseQuently this type student did b tter work in Group A 

than in Group B, 

Tables 4. and 6 &how final grtade turn d 1nto the 

school office for both .f1ret and. a cond semesters or the 

IJOhool year. 

First emeater gra.dea (Tabl 4> • how Group A had a 

better average grade by .54 grade points . Table 6 1n41­

oatea both groupe improved and that Group A improved more 

than Group B. One re son tor the 1mp:-ovement shown by 

~roup A, pepbapa coincidence, 1a that two student who 

receive "F" grades for the first seme t r, lett school 

hortly after the second semester st rted. 
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Final gra a turned 1n to th~ school 
office tor th f1rat emeete~. 

GROUP A GROUP B 

A A 
A B 
A B 
B B 
B B 
B B 
B B 
D c 
B c 
B c 
B c 
c c 
c 0 
c c 
0 c 
0 c 
c .0 
0 D 
c D 
D D 

pD 
pD 

Grad point Gr de point 
av rago average 

2.54 2 . 00 

The grade point average was t1gured on a 4, J, 2, 1 

baaia , ~A" b ing 4• Tables 5 and 7 give the percentages 

Qt variou letter gradea a obtain d by both groups . It 

le of 1ntero t to note the adea are some hat evenly 

a1 tributod, whieh 1a purely ccidental . T ble 7 does 

not show this balance ot grades . 



33 

TABLE i 
Grade distribution for t1rst aemest r 

grades . 

GROUP A PERCENTAGE GROUP !! PP.RCEMIJ\GE-
A ..... A . .....ll.65 l 4-5.$ 
D ..... A .3 .q.o 6 27 . )0B -·­c .... 8 .)6.~0 c -·- 4 4o.es 

J lj. 5 D .... 18.20D --­ F ...... 2 9.10 

.lt1nerant Students 

Schools in rural and farm are a 111 have a a rtain 

amount of 1t1n r nt nroll1 nt . hen new studonte nrolled 

!n Group A., th.ey were given the back 1ssu e or all 1ndi... 

vidual inatruction sh et and in tructed in their uae nd 

purpose. Taking into consideration tne time of enroll ent , 

thoy were given either the present job h et or the she t 

pres nting the noxt project and llowed to proe ed. In 

Oroup D, no students were shown tho proj ct at hand, g.1ven 

dra 1ng to copy and allo ed to p:roo d with th project . 

Student enrolling late in classes require a oous1derable 

amount of the instructor' time . More tim was availabl 

to assist itinerant tudents in Group A than 1n Group B. 

In both groups , no students er introduced to ono 

ot the bett r rogular students who would off r aaa1 tance 

,henever the instructor as not availabl • This method 

•orked well in both groups nd can be recommended as a eood 

procedur wh thor or not lnetruction sheet are in use . 



Students ho entered Oroup A after classes ere under 

way, appeared to integrate more rapidly than those who 

enter d Group B late. It waa not proven that itinerant 

•tudenta improved» but rrom observation 1t is known they 

did use instruction sheets to good advantage. Itinerant 

IJtudents in Group B miaaed a great deal. or background 1n­

tormat1on presented before they entered class. It was 

tsuggeated. they obtain previous information trcm their 

classmates notebooke, but theee students never d14 well 

on their first examination. Itinerant students ot Group 

A, in possession or this background information, as a 

general rule did quite well on first examinations. 

Adv.antage !2, Instructor 
' 

One reoommandation for instruction sb eta ia that the 

lnstructor will have lUG~ time tor individual student 

ttention, guidance , counseling, shop maintenance and pro'b• 

lem involved with teaching . The author found with tbia 

type instructional aid, time was allowed to ass1at students 

ln their hop work and to otter 11m1ted counseling. If a 

•tudent' s problem is such that 1 t can not bo handled 1n the 

time a.llot~d, he is r ferred to the eounaeling statt or in­

vited to oome in d.uring lunch hour and/or arter school. 



Final gradea aa turned in to the school 
ottiee for tho second sem. ster. 

GfiOUP A 
A 
A 
A 
A 
A 
A 
B 
8 
J 
B 
B 
B 
8 
D 
a 
c 
0 
0 
0 
c 
c 
0 
c 
0 
0 

Grade point 
av4\rage 

GROUP ! 
A 
A 
B 
B 
B 
B 
B 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
0 
D 
D 
D 
D 

Orade point 
Tierage 

Th author found. little extra ti to handle probleme 

or maintenance or prep r t1on. It vitel work occurred 

claaee had to be overlooked or th job fitted in when and 

•hero it could be arranged. This hold true in all six of 

the author•• claasea , with the except1on that thoro were 

lea interruptions during Group A•e class . 



TABLE 1 
Grade d1atr1but1on for the second semeater 

grades . 

GROUP A PERCENTAGE GROUP B PERCENTAGE 

A ~...... 6 
n --­ 9c ---10 

~. oo 
~ .ooo.oo 

A --· 2
B ..... 5 
0 ---1,D ..... 

8 . )) 
20. 8~si.1 
l .66 

Ptudent ~ 2! Instruction Sheet• 

Thr oughout the y ar. atudonta in Group A .9.!! u.s in­

struction sheets to advantage . Fro apot ehecks made 

during the year mol'e than 60 per cent ot the students in 

Group A had their job sh ta w1 th. them aa they worked. 

All students . 1n both groups , kept their notebooks in 

).ockera loc ted 1 thin the shop arf)e. . If :nemb rs ot Group 

~ did not v their instruction sh et with them the 

~re close t band and easily obtained. 

Grading sheets maintained by the students were uaed 

J.n both classes. This allowed e ch etudont to know hia 

grade at all time • Perhaps this grad.1ng shoet• and the 

explanation made before class ork 'began led to eo com­

petition between the two groups nd had some effect on 

the total outcom ot this study. A sample grading sheet 

•ill be found in the Appendix. 
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Discipline is anoth&r .factor a..!ded by the use of in• 

struotion sh ets which a ema to be overlooked by most 

1nd1v1duala . Moral character was a taotor not considered 

when. qual1aing Groups A and B. At that time, diso1pl1n6 

'Was not regarded a1 a factor affected by the uee of 1n­

at:ruct1on sheets- and did not become obv1oua to the authol" 

until late in the school year . 

'l'he tact that Group A had instruction sheets and were 

using them ertectively k pt the individuals of thia group 

out of con ider ·bl trouble. any timeat in Group B, 

stud nt had to walt until the instructor wu tree and 

abl to as 1st them. During thia 1nterv 1 general "horso­

~lay" became evident. Consequentlr thePe was greater 

percentage ot d1soipl1ne pl'obl&ts in Group B than in Group 

A. 

Individual instruction sheete are an 1d to industrial­

art instruct-ore. Stud&nts d.o use them to good advantage . 

:Instruction ah&ets aid students ln shop work as ell as in 

~elated academic wo~k . They are an aid to students ot all 

~b111t1os with the exception or the v ry loweet . :fhrou.gb 

~he!~ ua , many or the low ability stud! nta are to:rcod to 

http:fhrou.gb


~ead . D1ee1pl1n problems are decreased, and instructors 

re allowed moro ti~ for individual instruction. 
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Chapt r IV 

'l'A:SULATED RETURNS PROM THE QUESTIONHAlRE SURVEY 

The oontl'olled xper1m.ent covered one phase ot the 

problm or determining the valu ot 1natruet1on sheets. 

Two queat1on1 remain to be answered: (l) Are 1ndustr1 l 

rte instructors using 1natructton eh ota? If o,. to what 

extent? and (2) Is there a s1gn1f1cant diff renee 1n their 

use in different aectton or the United States? The an­

era to the fo~·go1ng qu&ftiona were obtained from tb 

que t1onna1ro surve • 

!4etttod 9.! Obtatntng ~ 

L&tter wer sent to administrators. ftuperv1sor and 

Jtate conaultento aelooted from mailing list furnished 

by School Shop Magaa1.ne (6, p. 112·120) 1 so as to g! ve a 

~ presentative cross-section of the United States. The 

original contacts (to men 1n forty tate&) brought usable 

mailing lists from twenty · 1x states. A master list waa 

compiled trom the tw nty six states• and questionnaires 

were aent to three-hundred-torty- i.x teachers chosen at 

.,andom. A tr namittnl letter with ach qu.eat1onnaire, 

•tated the problem and the purpose of th!a study. Copies 

or th s two lett rs and the qu st1onnaire will be round 

ln the Appendix. 

http:Magaa1.ne


Responaea were de by two-hundred-titte n t ohera, 

or 62 per cent or the total . Nine or the respondents were 

no longer in th teaching .field, and their qu st1onna1rea 

• re blank. Th two hundred and si.x usable r turns repre· 

onted a 59·5 per cent return. Response to the individual 

1 t ms were tabulat$d on a mae ter chart tor the development 

ot the d ta and comments presented herewith. 

Dat Oomp1le~ From th~ Que&tionnaire 

'fh qu~stionnairo was divided into three parte , the 

first to be answered by all part1e1panta, a econd part by 

those who ~ use instruction sheets. and a third part for 

reapona by thos who ~ not use instruction she ts. 

Ther w ro six questions 1n the f1rat p rt, to be an­

erod by veryono contacted. The tabulated returns will 

be found in Tablea 6 through l). 

SC.iOOL SIZE PERCEt~TAGE~-
0 - 500 47 26.25 

501 - 1000 27-92 
1001 - 1500 27•.37 
1501 ... 2000 22 12.)7'~ 2001 - 2)00 7 ) . 91 
2$01 - 5000 3 2.27 



- ---------·-- ·-· ·- -- --------------

Appronmatoly 9.3 per c nt ot tb.e eehools :reported 

enrollments below 2000. E1 ther the randam sampling covered 

a very high p rcentase of small and mod.ium....aiz d schools, 

or it oan be a&SUD'l$d 1 that acbools 1th enrolli:ltents larger 

t n 2000 approxil!lat& 7 per oent or the total number 1n 

the nation. 

Table 9 incUo tea that 78 per cent of the teachers 

have enrollments between 16 and .30 students per ola s. 

TAB&! .2. 
A,V&l"f!&& !!!.!. 9.&.. ~}.us.. Three respond­
ents did not answer. 

C~ASS ~ 

1 ... lS 
16 - .30
31- 4$ 

GRADE ~V'ELS 

7 thru. 9 
8 thru 10 
1 thru ta 
8 thru 12 
9 thru 12 

10 tb.ru 12 
8 only
9 only
1 d 8 
8 and 9 
9 and 10 

ll and 12 

~JR£EN,'fAGE 

2S.l3 

7~:~~ 

NUXBER 

15 
.3 

31 
20
64 
3~ 

) 
12 
6 

' 



Figures derived tram the que· t1onna1re and tabulated 

in Table 10, app ar to have no sieniticnnt value in regards 

to the problem other thL~ to indicate all respondents 

taught gl"ade levels seven through twelve . 

1AB1f.S n 
~ gt_ •hc?R • Showe the type or ahopa
Uiid. Three did not answer and seven­
teen indicated they taught in more than 
one type of ahop . 

1'YPE. S2f §HOP lftJMBER PERCENTAGE 

Unit ehop 93 
General shop 77 
Limited general 50 

It was 1ntereet1ng to note th~t th.e general shop , a 

!relatively n w concept in 1nduatr1al arte, did show a 

good acceptance (53.9~) . There seems to b no p rticular 

iae of school which ravora the general ahop in its pro­

gr - althoue-)1 only on• school above 20CX>enrollment re­

ported a general hop . ~he U.."lit shop 1a still more highly 

coepted. Had the questionnaire furnished a definition ot 

the term "limited general shop" thoro might hav been some 

chang&s in the tiaures ohown in !able 11. 

Table 12 llata 30 different subjects taught by those 

who re ponded. Th moat commonly included exp rienoe reaa 

tare wood; metal and drawing , or these three . metal 1a the 

~oat popular, One- hundr d-seventy•f1ve t oher indicated 



4.3 

Suoftlon Ill. V'lhat subject aroac in 
1ndu•tr!ararts do you t&aeh? 

sysmoT 
l ooc:l 
Geno:ral Metala 
Sheet Metal 
Welding
Art etal 

chine Shop 
Foundey
Wrough.t Iron 
Forging
8 .n4h Ketal 
Drawing
Ore.tta 
Leath r 
Plaet:tea 
Ceramic a 
carving
Lapidary
Jewelt-y 
Auto Shoi 
Eleotrio ·. ty
R d1o 
Driver Eduoation 
Photography
Gr ph1e Arta 
Home Iteobanio • 
Ao:ron utica 
Shc>p llath 
Stag OJ-att 
Building '.rradea 
Metal Pabrieation 

NUl@En 

145 
90 

i~ 
9

17 
7 
2 
l 
7 

102 

~ 
2)

7 
1 
2 
2 

17
4.7 

J 
l 
1 

22 
l 
l 
2 
1 
l 
l 

~hey teach some ph ee of metalwork. Some ot tb.ose teach­

lng drawing 1nd1oated "mechanicalu or "arehiteoturnln, 'but 

•oat just reported "drawing" . Three people d1d not answer 

and two stated they taught 0 genera.l shop" wi thou.t abow:tng 

th particul r subject areas 1noluded. 
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TABLE !J. 

~ueet1on 112 . To what degree .do you uae 
ndlviduar-1netruetion sheeta? 

DOORIE Y§W,) JU!mm PERCENTAGE 

Full time 11.73 
Par-t time )6.69
Occasionally 27.80 
Not at aU 2). 78B 

Approximately 76 per c•nt ot the instructors respond· 

ing to thia question are ua1ng individual 1nst~uet1on 

~heeta at least pattt ot tho t1m.e . Two people reported 

'that they u.s& these sh&ete full time in some or theix­

•laaaea, not at all in others. One person did not answer 

1th1a question which, cons1de..1.ng the 1mpo~tanoe of thS.a 

~articular 1tem1 1a a very good return. Tbi& question 1a 

a key to the original problem and ahovnJ that industrial 

•rts instructors are using instruction sheets. i'o what 

xtent they are used will be the next consideration. 

Individual instruction shobta are used by $6 per cent 

o'f the 1ndustr1QJ. arts teachers in all aubjeot• they teach• 

a reported 1n response to Queet1on 13 and shown in Table 

~. El6ven did not an$wer this question. 

tAB&~ 1J. 
uest1on fl. Do you use 1nst~uot1on 

efieots inj!! subject areas you teach? 

Ye 8) $6.85~ 
No 63 4J.l5" 
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.TAJU& !2. 
Queat1og ~· Bow long have you been 
u !ng inatruction aheeta? 

fERQEN'l'AGENtnmEB YBAJ!S 

l .. s 28.67 
)1.216- 10 
12.1011 - lS16. 20 12.10 

21 ... 25 $. 09 
1.9126 - JO 

It is interesting to note that nearly 85 por cent or 
tbe respondent• have been us1ng 1nd1v1d l instruction 

.eho ts trom one to twenty years . Since v,·orlci War II, 

teachor educ t!on achocls have placed an incre sed numbe.r 

1n teaching positions, and apparently ar emph a1:1ng the 

valu or 1not:ruct1on n••t• as to ching aids . Aa ev1d nee, 

~able l' indicate 60 per cent nav uaed instruction eheeta 

to 10 y ars. In argument , it could be assumed a large~ 

number or respondents hav commencod teaching during thia 

period. Eleven cUd not answer th1a que t1on. 

Ot those who uee individual instruction heets, over 

52 per cent us · the teache~made varl ty which 1nd1catGs 

that th e are by t r the most popular. Although the 

questions did not cover thia point , there are probably 

everal reason why commercial sh e ta re not used by more 

teachers . Many ot the eommeraial sheets must be ehanged 

to fit a given teaching situation. Sever 1 indu tr1 1 
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blanut ctur1ng cone me ..... ReJllolda Aluminum Comp ny1 The 

lcholson Fil Company and South Bend Lathe Works to nl.r4e 

but thre .... produce a eommeroial type or instruction 

heet which may be obtained by r•quost1ng them on achool 

tat1onory. Table 16 show$ the respon e to this question. 

lMLE 19. 
SBe!tio.n f!i. Vlhat 11 the source or the 
sheets you use? 

SOURCE N!!!@.lt P.EfiCSNTAGE 

'feaeb.er made 82 52.23 
Commercial s ).18
Combination S9 )7.58 

TABL.§ .ll 
Sue a t!on 1/9.. Check the typ ot in­
atructlon shee.t(s} you ape using. 

1YPE Q! S!1!!lS USE!) lmmER 

Information 104 
Procedure 9.3
Opo:rat1on 91 
Job 76 
Assignment 50 

lntorm tion ehe ts eem to be the moat popul r style 

used by tnduat~1al arts teachers . with proeeduro and oper­

tion sheots running close behind. The auth.or finds that 

lnformat1on s heets are tbe most difficult nnd mo t time 

ooneuming to propare 1 aa they require more res aroh and 

~eferenee ork tor prop&r p~eeentat1on . It 1& believed a 

http:feaeb.er
mailto:N!!!@.lt
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gr at deal ot material round in information sheets dupli­

c tee that found in good. textbooks , It is doubtful t t 

there ar many schools which can attord an industrial rta 

program and hlch at the same time ean not attord to pro• 

Vide textbooks tor a class . Although inform tion aheeta 

ere used during the oontroll&d tutp riment (w1th the 

experim ntal gro·11p only , Chapter III), they provid d 

~terial supplement ry to the textbooke . Both groupa used 

t xte and reference material • 

AI reported by the teacher$ (~able 17), job sheets 

rate fourth ln frequency or use, et th.e author has tound 

t his typ• ot instruction s heet the e e1 st and qu!ckeat to 

;prop re . Fro ln.fo:rmation galned by controlled exper1m.ent 

and reported in Chapter III, it 1a felt that job and pro• 

eedur eh ets a.re O·t gre ter value to tho a tud nts than 

re thoe ot other tyles . '!'hey also allow t h in truetor 

blore freedom in individual instruction. 

TABLE 16-
Qw ation lfl• Ar you uaing 1natruct1on 
ah eta singly or in eet ? 

Singly 101 
Seta 32 
Both 9 

Obviously the use of instruction eta in ain e 

unit is by rar th favorite method or handling . A single 
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unit may contain more than one page but covers only one 

operation or one subject . "Sets" indicat the coverage 

ot a complete unit or work, complete term or emeat r, 

or ev n an nt1re 1 arts work. 0 nerally th e et are 

1n folders or bound manuals , 

gu at1on #8, Do you reel that the 
atudents uae tbiae sheets to go~d Advantage? 

A very encouraging report or nearly 92 per c nt said 

that in their opinion the pupils did use their in truction 

beets to good adv tage . Seven who answered stated t t 

lit d&p~u1d d upon the pupil . In many occupation h the~ 

job is done well depends upon Who do s that job . Whether 

the students use these sheets to good advantage al o d&• 

pend& l rgely upon how the instructor handles their use in 

bis classes , 

!ABLE J:i 
~uestion IJ9... hich students do you
olieve receive th moet valu tram 

these she ta? 

High ability 70 
Av rage ab111ty J6 
Low b111ty 6 
Co bination or all )1 

A low-ability student 1s generally considered a one 

Qt low intelligence , lo m ch n!oal b111ty. and with a 

~ow reading 1 vel . It can be understood why a student ot 



!this type would not receive as much value from an instruc­

tion sheet as one with aver- ge or better e.b1l1ty. On or 

the in functions of instruction sheots is to llow t 

instructor more tim to work with individual tudents, 

specially 1th low ability tudent • It 1 the opinion 

or the jor1ty of those reporting that the never e» and 

the "above-av rago" students reoeiv a greater value from 

the use of 1n<11vidual instruction sheets . The app :rent 

reason 1a that th se students re better able to work by 

themselves and to r d under tandingly. 

TABLE gQ. 

Queatiol,l GO. Do you feel that thele 
h .. ets are ot greate t value int 

Large claaaes 
General shop
Irregular clase a 
Limited general ahop
Unit shop
Smell classea 

It ha alway been the opinion ot educ t1onal writers 

that individual inatruction she ts are of t he great st ad­

vantage in large classe and, sincG it conception, in the 

general shop . This appeara to be ver1t1ed by th r aponaea 

bt industrial arta 1natructora across the nation. Fiv 

atated in comment that th y believed instruction sheets 

could b quite important 1n mix d tn>ea of claaaea, wher 

both b ginning an4 advtmced stud nt ere taught during 

t eame period. 
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g.ueation fll. Do these sheets oftor 
you more time for pe~sonal inatruet1ont 

The response& indicat·e 66. 8 per c nt of the instructors 

USing instruction s heets believe they ~ allow more time 

tor personal nd/or individual instruction. An additional 

~6 per cent feel t hoir us.e swt allow more time tor th!a 

purpose . Thia total ot nearly 93 por cent verities what 

edue tional wr1 ter have long claim d , Only a per cent or 
the respondents believe instruction sheets do not tre tho 

~teacher by time sutf1c1ont to warrant their use . The 

author is or the opinion that 1natru.ction ah eta , partie• 

Ulclrly job sheets, do allow the instructor more time t ·or 

tndividual in truct1on and personal help for his student • 

both tor the low and the high ability group • 

Question #li. Do instruction hoete 
give you more t!iiie for other work? 

Responses 1nd1eate 48 per cent believed instruction 

he ta allow instructor extra time to%' ahop int•nane 

and t aching preparation (demonstr tiona, exam1nat1ona, 

t aching aida, etc.) . The author muet agree with the )2 

per cent who ~ not t&el the u of instruction &heets 

saved enough time to be of significant value tor shop 

1ntenance or the preparation of other teaching ter1ala . 
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9~Sat1on Ill. Do you believe th se 
aheetselp trim th student to do h1a 
work in a systematic · ay? 

A total ot 98 per- GGnt indicate in truct1on ahe ta 

train atudenta to do their work in a systematic mann&~. 

or this number , 8! per oent wore positive in their belief 

nd the remaining 16 per cent felt they aided 1n the 

t1"aintng or some atudenta . 

In the experimental group (Group A) , the author found 

approximately 60 per cent or the pupils di~ apparently 

rn to do their work oystemat1cally . 'l'hia waa proven b7 

giving the students a drawing which required them to show 

~n writt n tor.m the prooedur& used to construct tho project 

p1ct~r d. The at ps to be taken had to b listed 1n the 

torm or a proced~e ahoet . Only 40 per cent or the a tudenta 

who 41<1 not use instruction aheeta (Group B) were able to 

do a commendable job on this ame test . 

Que$t1on llh.. Are 701.1 usins these eheeta 
in connection iith demonet~atlona ; lectures, 
or both! 

Twenty throe teachers use 1n•truct1on sh-eete with 

demonatrationa : eight u&e them with lectures only . The~• 

•ere 11.3 (76 per cent) who used both lectures and domon­

•trations in connection with 1nd1v1du l in truct1on sh ete . 
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teeturea and demonstrations proved a aueces hen uaod in 

,conjunction w1 tb instr-uction sheets 1n th& e.xpG~imental 

group. 

gueetion #15 . Do the stud nt r eoiv 
their sheets 'bi?O're or atter the lecture or 
demonstration? 

Reporte from. 108 respondents 1nd.1cate th& students 

~eeeive instruction shoets before lecture and demonatra• 

t1ons ; 27 atter. Seven at ted their method varied accord* 

ing to tho subject and unit under study . In the experi­

mental group , students obtained cop1e b~tore lectur s or 

demonstrations , providing an outline to i"ollow aa an aid 

1n not taking . 

fiUtlt~n fl6. What method are you
using for ~nd ing instruction sheets? 

Three r apondents apparently let students pick up 

their copies es needed, from an open file s yatem. Eighty• 

$even 1ssuo &h&ets a$1 needed by the students , In que.stion 

#7 , thirty- two teaehbrs i .nd.ionted they are using 1n.struc­

t1on sheets by sets , yet only eleven stated that tho sheets 

· re issued by set • These anawers seem to b at variance • 

TABLE n 
Clive tudents a copy when needed 87 
cave students a full set to atart ll 
Combination )0
Poet eopiea on board as needed 7 
Other methods 8 
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gutat1on lll• Do your s tudents : 
A. Keep their oop1ee? a. Turn them 
in at end or period? c. Turn them 1n 
a t nd ot S~Gster? 

Eighty- five respondents allow student to retain the 

instruction sheets while thirty- six collect all copies at 

the end of th$ pe~1od . Sixteen require copies be returned 

at tho end or the semeat•r. 

@uestion #l~ . Do the students pay
for t e instruction sheets? 

Five persons require students to pay tor instruction 

t~heets . One teacher roquirea pay only for lost sheGta . 

Although the queat1onne.ire did not ask tor a reason- three 

~olunteered that school policy dictated payment ror in• 

etruct1onal materials . 

The L~ounts students wore requir~d to pay varied ~Qm 

.03 cents per sheet to three doll rs a year. One school 

used work books which cost 79 oents while a nother indicated 

•hop feee ere charged but did not state an amount . Con­

111der1ng th t lS"l respondents use instruction aheet , only 

a very small percenta&e charged tor their use . Tb purpose 

of thia atudy waa not to determine the :right or wrong or 

pharging for inetruo.tion sheets . The author teela a charge 



ror loat abeete may out down on loases . !n the control led 

ptudyt s tudents wore told b tore hand th.ot they would be 

charged for replacement or loat eop1os . Ten ere replaced 

without charge , du«) to s oiled. conditions but n-one were 

lost . In many oases it 1a d1.f't.icult to keep papQrs el•an 

and tree from oil or grsaae .. 

!urning back tor a moment to T ble #13 , Question 12. 

~e find that 49 ( ~ per C$nt ) ot the instructors part1c1­

pating in t his et~dy do no~ uae individual 1natruct1on 

~be•ts. Aa s tated earlier only one porson tailed to an­

$wer that question. 

Table 8 ahowa approxlmat6ly 93 per c.ent of the par­

ticipants reported their school enrollm&nta to be under 

2000 atudenta . Prom those who r ported no use ot instrue• 

t1on ah ets 1 approXimately 93 per cent listed th<t1r school 

enrollments under 2000 students . This ag in 111uats-atea 

the fact that 1 pe,.. oent ot the nation' achoola are ove:r 

2000 nrollmont . 

TABLE ,U 

Shows enrollment or aobools represented 
among the respondents who ~ not u&e instruction 
sheets . One did not indioate school enrollmont. 

SCHOOL SIZ§ NQMBER 

0 - 500 19 
501 • 1000 ll 

1001 • l!>OO ll 
1501 - 2000 
2001 - 2$00 t 
2$01 - .5000 2 
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TABLE !J. 
Compares thE~ aohool s1zea ot thoa who 
use in truct1on h eta with those who 
do not use them. 

.2501· )000 

~001-2$00 

1501- 2000 

1001· 1500 

501- 1000 

o- 5oo 

~ 
Do heetaus• 

~--· - Do not use sheets 

r-­

t-­

1---­

~-- - -·t­

1--- --­

~ -- - ­ 1-­ - • t--­

. 
0 5 10 15 20 25 30 35 40 4$ 50 

T bl 23 aho s the g~e t at rate of t ache:r-s not ue­

1ng instruction sheets teach 1n schools of leas than 500 

tudenta . Of the 19 in th1a group l l have cl 8SCS under 

15 1n number. 'l'here is an apparent correlation w1 th the 

~· ponses to question #10, T bl 20, in which only 10 . 7 

per cent or those who use 1n t:ruct1on sheets reported they 

are or V; luo in small cla a s . 

Table 24 dedu~es th• fact class size is not indicative 

na to why 1natruot1on sheet~ are not u ed by th ae 1nstruc­

torD . 
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Indicates the, size ot clasees of teache~a 
who do not use instruction sheets. 

CLASS SJZE W~ER PJROEliTAG:S 

l - l.$
16 ... )0 

1.$ 
.33 

Showa correlation ot class eiaea b tween 
"users" and 0 n.on- users" or 1n&truct1on 
she,ete . 

NUMSER US!i Nf.JM8Elt !?Q !Q! USE 

1 - l$ 22 15 
16 • JO 126 33 
.)0 ... 4S 7 0 

fable 25 indicates most or the instructors u ing 1n­

atruct1on sh eta. do so in classes ot 16 to 30 atudents . 

Although only aeven respondents h ve classes ot over 30t 

,W. ua . 1natruct1on sheets . The surprise 1s tbat one of 

these seven large elaaaes 1s in a sehool with le s than 

$00 studenta . 

gRADE ±&VEL NUMBlUt 

7 thru l2 1 
8 tnru lZ 1 
9 thru 12 Zl 

10 thru 1.2 12 
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Thole ~ uaing instruction eheeta fall into tour 

grade groupa . Ta'bl 10 shows a wide scattering of s~ade 

levels for those who participated 1n this study. All ot 

~h& respondents indicate they are teaching either junior 

or senior high school levels. 

TABLE n 
Indicl.ltes typ• of shop managed by thooe 
not using instruction sheets. 

T!PE 2f SHOP NUMBER PERCEtflAOE 

Unit shop )l .$0.82 
General ahop 1.$ 
L!mited general 7 ft:~~ 

Ot the total (127) who teach 1n a "general shop" or 

"limited general. shop" a very small number .do not use 1n­

•truotion sheet•• which tends to prove a at tement made 

by Newkirk {18, P• 48} . 

"Individual inat:ruction theeta con­
taining organized instr-uctional m.aterial 
tor th uso of individual pupils have 
taken a prominent place in shop 1netruc­
t1on. They aro absolutely es ential to 
th teach1ne ot a well organ1~•d neral 
ehop course." 

A majority of these subjects (Tabl 28) re taugbt 

~n varied combinations. Five· subjects are taught as 

Jlinele unit claases by 15 instructors (Table 29 )• 

Appat>-ently the eubjeot taught has little to do Ydth the 

choice ot whether or not individual instruction she•ta 
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TAB!l£ -'.§. 

Subj eta taught by those not using
1netru.ct1on sheet • 

SUBJECT Wf4BER 

Vood )6
Gonernl Metala l~aobine Shop
Welding
Sheet Me tal tt
Bonoh Metal ) 
Foundry l 
Art Het 1 2 

et&l. ·Fabrication l 
Auto Mcohanica 6 

oha.nical Drs.wlng 26 
Graphic Arts .3 
L.eather 2 
Cr tta 4· 
Electricity s 
Plastics a 
Shop Math l 
Gener l Shop z 

re used. Again WOQd1 m tal and drawing a em to be the 

predom1nat subject a:reaa 1 as was noted lso for thoae 

t achera who do us 1netruct1on heeta .-
TABLE &2 

Subject . reas taught a e1ngl unit 
claaaea by thoae not u 1ng 1natruo­
t1on she ts . 

SUBJECT 

Wood 5 
Dr wing s 
Auto Meoh ios 3 

a.ch1ne Shop l 
Oener 1 t la l 
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The questionnaire wae a nt to instructors in 26 states. 

~Uses" were located in 11 26 atat a and "non-uses,. we~e 

$Cattered over 19 or the 26 state • Apparently geogr phi­

cal location 1 not a factor involved in the use ot 1n­

8truct1on ahe&ta . Teachers seem tree to choose tho method 

or methods of instruction they r el will b netit their 

teaching situation. 

TABLE J2. 
Geogr phical list de up from the 
te c ra who do not u e 1natruct1on 
ab.e ts . 

S'rATE !ltlltBEJ! $TA'1.§ NUBER 

Arkanau 2 Missouri l 
Callt'ornia .Nevada l 
Colorado ~ New Jet-aey 1 
Connecticut 5 New York 2 
Ill1no1• 2 Ohio 2 

ntucky 2 Utah 
Lou! lana l V rmont 

ryland l hington ~ 
M!chigan .3 W1aco in 

~oming ~ 

~ueetion ll20 . !favo you ever pre•
v1oua 1 used inetruetion sheets? 

Of tho 49 Who rked 0 not at alltt when asked to hat 

d.egreo: they uae instruction sheet ('l'able 13) 32 (65~) 

lnd1oated they ~ used instruction aheeta t ono tim • 

Fifteen (.)0~ ) stat d they had neve,_. uaed theao sheets . 

two tailed to anawer. 
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Ot tbe 32 who answer d "yea" to question //20 , twent1• 

aix (81~) felt that instruction e et& ha-d b en ot value 

to their stud ntu . Four stated they W&r'e of no value . 

two persona ho answa~ed question #20 in the negative felt 

they might be ot value . 

your reasona 
eta now? 

Thirty-three statod their r aon aa the amount or tim• 

J--equired tor prep r t!on. Table 31 shows other reasons tor 

not u ing instruction she ta . Sev ral re pondenta marked. 

•ore th n on reason. 

In prep ring sheets tor the xp rimental group , from 

one to three hour were t-equir&d for preparation ot each 

bheet, dependent upon the style of sb.eet and the m11ount ot 

'-nforasat1on l"Oquired. In most industrial arts subjects. 

b sic and fund ental inform tion nd processes change very 

little . any information or operation h ts can be use4 

•1tb n~~rou projects or jobs , after they have once been 

l3r pared. Inetruction sheets (job s ets . prooedure heets) 

p rta1n1ng to a particular project are usetul as long 

that project is ua d aa te ch1ng devise . 
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TABLE. .J! 
R aaona for not using instruction sheets . 

REASON NUMBER 

No value to atud nt 9
No holp to t aoher .3 
Righ ooa t or producing
High coat of purehaee A 
Too much time to prepare 3.3 

The sh& ts used 1n the xperimental group were pre­

J>a:red by th author, then a m1m1ograph tene1l or ditto 

master was cut by a tud$nt secret .ry and nrun ott" by 

either the business duoation department or clerical start 

or the school . Following the California pol1Gy or tree 

ducation tor all, no charge w a mad for these pap ra . 

gu tion .ifn. What method( s) do you 
preter rather than instruction sheets? 

Methods prefettred in place ot instruc­
tion sheets. 

METHOD NUKBER 

Lecture )6
Demonstrations $6 
Book aas1 nt 3D 
Films 31 
Slide& 17•

t . Film strips 33 

Som ot th& e methods mu8t l o b used w n in truo­

tion she ta are 1n uae . Lecture t book aaa1gnmenta (home­

york) and demonstrations were used in conjunction with the 
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oont7olled experiment . Many f1lma 1 film atr1ps and slides 

the author haa attempted to use have not proven satie• 

tactory for his teaching ai·tuation, 

One respondent stated ha used e. tape recorder, others 

mentioned bulletin boards , maga~1nea, stud nt assistante 

(wh1oh of'ton work w.ell) • pattems and jigs. 

Twenty-nine ($9~) said Yea , f!tteen (.30%) No . Five 

tailed to answer. Instruction sheets mwst pJ>ove to be ot 

~alue aa the rnajo.r1 ty ot reepondent• who .i\3. no! use· them 

would do so tr they were prepared tor their class a1tua­

t1ons . Pive who anawered "Nott , indicated they would try 

them 1f re dy- made sheets could meet the peoifieations 

or their individual situation. 

Responses were received trom 206 (59~) ot the 

questionnaire& mailed. seventy... six per cent or the r ... 

•pondents make use or inatruction sheets. P1f'ty- two per 

oont of the instructors uae the aheets in all subjects 

taught . Sixty per cent or th.O$e wbo do not use 1netruo­

~1on heats ould do so if said sheets would meet their' 

•pee1£1cat1one , No aign1r1cant difference was noted 

http:rnajo.r1
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among tho states involved. Re pondonte. indicate 1natrue­

t1on sheets are ot value to etudonte and allow 1natNotor 

~dd1t1onal time tor personal and/or individual instruction. 
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Chapter V 

SUMMARY AllD RECOMMENDATIONS 

~ummar;, 

The controlled experimental situation (Chapter III) 

•net the questionnaire survoy (Chapto~ IV) provided a 

correlation ot information trom which the following 1m­

pl1cat1ona have been drawnt 

1 . seventy- six per eent ot the industrial arta 1n· 

truotora participating in the survey U.! 1nd1v1dual in­

•truction sheets: 56 per cent use them in all ~bject 

reaa taught . 

a. Geographical location is apparently not a factor 

lnvolved 1n the uae ot 1natruet1on sheets as no aigniti­

~ant differences wore noted• 

.3 . Teacher- prepared instruction sheets are the moat 

popular type, and information sheets the moat commonly 

used style despite the .fact they are the more ditt!oult 

and time consu:n1ng to prepare .. Preparation ot job sheets 

~quires the least time and work. 

4• Approximately 92 per cent ot tbe reapondents to 

the survey believe students ~ u•e 1natruot1on sheets to 

good advantage,. and learn to work in a more systematic 

nner. Seven respondents f&lt the advantaRe or 
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instruction sheets to be dependent upon the student and 

the method or application employed by the instructor. 

s. Instruction she ta a;re uaed in conjunction with 

leetur s and demonstrations by the majority or induatrial 

arts inatructore• and are issued aa aingle un1 t prior to 

the lea on. 

6. Studente are allowed to retain copies of inatruo­

tion ah ta free or charge by the largest percentage of 

urvey reapondonte •. 

7. The crrect1ve integration of itinerant atudente 

~- greatly simplified through use or individual inatruc­

'tion ahe•t• as proven by the controlled experiment ~ 

dec 

use 

8. Cla•aroom discipline problems showed a :rked 

•s en instruction sheets were properly employed. 

9· Neater and more accurate proJects re ulted rrom 

ot job and proe duPe sheets 1n man1pul.at1v work . 

10. Higher acad~mic achievement is attained through 

fitudent uae ot operation and 1ntomat1on sheets·. 

ll . Individual 1natttuct1on she<tta do creat extr 

time tor individual assistance and limited oounttoling, 

but ~ not allow n appreei ble f.U'!lGunt of extra time for 

maintenance work or teacher preparation. 

12, Forty- nine of the S: lll'Vey roapondenta did not uae 

~nstruotion sheets ~ but the major portion or tbia g~up 

had used them in previous years and tel t them. to be of 

dvantage to stud nts . 
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13. The ount or tlrne :r quired for proper pr p ra• 

tion is the major diaadv ntage attr1but d to instruction 

heeta. 

14. Industrial arts 1natructors would u instruction 

he-eta to an even greater ext nt it aheete could be oommor­

~1 lly prepared to meet vazrtoua and specific needs of' a 

id~r rang or classroom situations , 

neeommendations 

l . Prov d of value oy tho jority of 1nstructoro 1 

lt 1 r co~~ ndod that instruction sheets be ed to a 

gr ater xtent in classrooms wh re: 1nd1vidu l 1netruo­

t1on, it1n rant studentst an4 d1&c1pl1ne probl ms ar 

evident . 

a. To k co rneroi lly prep red inetruction sheets 

tnore ace pt bl and to conserve the 1natructor•s time• it 

la recommend d they be oonatructod to cov r a wider rang• 

or individual shop Situation$ , 

3• It 1 r commended th t t aoher-educAtion schoole 

vote mor tim to the pr parat1on and appl1c t1on of 

lnd1v1dual in truction she•ts, tre ing s1mpl1fic t1on ot 

:(lonstruct1on. 

4.. It is rocotn.tnonded th t teacher-education chools 

institute up to date rotating files or v rio 1 t:ruction 

aheets which m y b &d as reference mater1 ls by prae­

tieing teacher • 
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$. 1 t is renommended that further tudies be made 

'-n the f"ield of individual 1natruct1on sheet& to det rm1n~u 

(l) methods or timpli.tying their construction; (2) selec­

tion or terminology tor M·ading context to allow more 

extena1ve use by student& ot l:lmitod ability; and (.3) gra<le 

~evel or levele in which the use ot various types of tn... 

tJtruet1on &h.oete are most ettective . 

• 
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OREGON STATE COLLEGE 
School ot Education 

Corval.l1a 
Pepartment or 
Industrial Education 
~nduatrial-Art• Education 
lndustr1 1-Vocational Education June 23, 1956 

Mr. Robert L. oodwa.rd 
Conaultant in Industrial Art Education 
Sacramento 14, California 

D ar Sirt 

With 1ncre a1ng enrollment 1n industrial arts cl sea , 
lnetruetors find they have leas time for individual student 
:tnstruction. Some thod must be devised to aid the teacher 
1n reaching all ot the student tor general 1natruct1on 1t 
poJ."'mal time tor individual saiotanoe is to be 1nta1ned. 

A study to determine the valu and ext nt of uaage or 
1nd1vidual 1natruct1on she ta in the industrial arts program
•PP ra to otter aome hope. A great d al haa b en written 
on tbie subject by lead r in th tield, moat or hich in• 
dicate high v lue in the uae ot these teaching aid • My 
probl m is to determine if th y ar actually b !ng u&ed, and 
lt so, to what extent they are err ctivo . 

Believing th t you would willing to cooperate in 
this study, I ould appreciate having you furnish the namea 
and e.ddre sea ot a•veral ot your 1ndustr1 l arts teachers. 
I 1 an ndenvor to cont et instructors in 1ndustr1 1 
rt throughout a wide rea or the United State , in order 

to gain a true analysis of the problem . A report or this 
11tudy will b made avail ble to a.ll participants, if eo 
d. sir d . 

Thank you for your helpfUl cooperation. 

J,pprovedt R$ peotrully youra, 

Geo . B. Cox, Head John .B . Hayner
[nduatrial Education Coordinator 
Department 

http:oodwa.rd


LETTER OP TR.ANSMI'lTAL WITH QUESTIONNAIRE 
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OREGON STATE COLLEGE 
School ot Education 

Oorvall!a 
Depart nt or 
Xndustri l Edueation 
Xnduatrial- APta Educ t1on 
lndu&t:r1al-Vocat1onel. Education 

Mr• Benjamin t . Kautxnan 
James Munroe High School 
lew York City, N w York 

Oe r Sir: 

Th incr aa d enrollment in our aohoole ba again 
pointed up the 1 portanc or and ne d tor individualized 
J,natruetion. 1th the larger numbere or tudonte in cl a a 
•ome • t1at ctory method or aiding individual 1natruct1on 

u t b used . According to ao leade~e in induatrial 
-.rte education, individual inetruntion sh-eeta might be one 
•olution to tbia problem. 

The enclosed survey q eat1onna1r is d signed to 
ehecl< the extent ot u&e of individual instruction sh eta . 
tn addition, an ttempt to determine tbe value ot inatruc. 
tion aheete will be made through controlled e!Ee:r1ment 
1 tb a spec1ttc f!t 9.!. sheet • In order to determine tho 

ixtent to which nstruet1cn heets are used; you ar aak d 
to answer tho follo 1ng questions. You.r cooperation 111 
be or con iderable valua in the overall eXpert eht. 

For the purpose or this study, the de1'1n1t1on of 1n.. 
truction sheets propostd by Selvidge is used. "The in• 
truotion ah et is a t6ach1ng d vlo desi gned to present 

to the stud nt 1n a permanent torm, the necessary instruc• 
tion 1 into~ at1on and directions tor pertor 1ng a task 
•ucceastully . " Individual instruction aheete may b 
teach r preparod for a apec1f1o job, operation or et or 
.,ond1t1ons in a g1v•n shop; or thoy may b from a commor­
eial aouree , publ1&hed in workbook form suoh a the Douglas 
Gd Roberta aeries , •trntts in Hand V ooci Working. " 

Only a few minutes ot your time will be needod to 
anew r the 25 quest1ona . For your oonv•nience t r& 1a 
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M:r. Benjamin L. Ka.utm.an November 10, 1956 

n extra copy or the quest1onna1r tor your files should 
:vou 1 h to oomp re the :results or this study with the 

er you h v given.. A copy of tho study llfill bo made 
v ilabl to all who cooperats , either 1n published torm 

or as a summary.. Plea e use the self- address d, tamped
nvelope to return one copy• filled out to give your re­
ponse to the study, 

John B. Hayner
Coordinator 

http:Ka.utm.an
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A STUDY OF THE VALUE AND EXtENT OF USB OP 
INDIVIDUAL ItlSTRUOTIOI SU!lrl'S FOR INDUSTfliAL ARTS CLASSES 

flame State
Enro!!niint oi: yo~ ':school Avera_g_e_s_i!:""z--o-:t:o--y-our--c-.lr""a-a-a_ 
OradotJ taught 7 - 8 - 9 ...""10'""• 11 ... 12 (Circle grade or 
g;ra.dae.) 
!t'ype or ahop' Un1 t ahop . . General Shop. ___ 

Limited s•nera! shop
(Gen. Metal, Gen. Wo-od.._.)-­

1 . What subject ar&a(a) in incluetrial arts do you teach'l _____, _____,-----· -----· 
a. To what degree do you uae individual 1natruet1on abeeta? 

Pull time___ Part time___ Ocaes1onally___ Not al all___ 

IF YOU DO NOT BOW USE INDIVIDUAL INSTRUCTION SHEETS 
PLEASE ANS'RER QUESTIONS 1}2.0 THROUGH #25. 

Do you uae these sheets in all subject area8 you
te ell? Yee Ro___ 

!low long have you used 1netru.ct1on eheets in general?
Number years___ 

What 1a the source ot the, sheets you use? Teacher 
d _ Oom.tnorcially made_ Combination ot these_ 

6. Check the typ& of 1natruot1on ah et(s) you are using. 
a . Information_ b. Oper~tion_ c. Job_
4. Assignment____ e. Procedure___ t. Other___ 

7• Are you using instruction aheet singly_ o:x> by 
the seta ?-

8. Do you feel thAt tho students use these ab.oet$ to 
good advantage? Y& _ No_ 

9• Which etud&nts do you believe receive th moat value 
from the$& sheets? a. High ability students____ 
b . Average abil!tr, c. ~ow ability____ 
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15 

ll . 

1.5. 

18. 

HOTEt 

ao. 

Do you feel that the&e sheets are or greatest value 
1nt (R rut in ordex- 1 - 2 - .3 otc . ) 
a . S~all elao e, b. Large classes c. G•neral 
ahopa . d . Uni"t'inope e . Limited gener l shope

t:Claeses ith irregular attendance 
g;othex-_ ­

Do th e sheota ott r you mot"e time for pel'$onal in... 
atruc.tion? Y s.._..........., No............... Som ............_, 

Do 1nat~ct1on sheet& give you more t1mo for othe~ 
•ork? Y••---- No____ Some____ 

Do you believe theae ah eta help to train the student 
to do hia ork 1n a systematic w y? Yes____ No____ 
Soe_ 

Are you using t se sheets in connection with demon­
stl'at1ona L ctu.r or both ? 

Do the atudents receive their eheets before or 
after_ tb lecture or d monatrationT ­

bat method are you using tor h~dl1ng instruction 
ab.e ts? 

• Give stud nta a 1nglo copy wb n needed 
b. Give students a full sot at t rt or sc~ho-o~1~·~t-e-rm-.-
c. Poat oopiea on board s needed._____ ­
d . Other _____ 

Do your studentG keep their cop! s? Turn them 
in at tbe ond or the period? Turn them 1n at the 
nd of semeste~ or year?___ 

Do the students p y for these instruction sh ~tat 
Yes No 

It so., how muoh do they pay?_____ 

Have you ever pr viouely used inatructlon ho ts in 
your claaeosT Yos tto___ 

Do you bell ve they ere ot value to your stud nta?
Yee o___ 
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22. t re your reasons tor not using these h eta now? 
a . Not or v lue to the student_____ 
b . o b lp to the teacher 
c. High coat of producing----,-.
d .• i!igh cost of pU!'Oheus1ng....._.__ 

• Too mueh time preparing<Ao__ 
t . Other (name)__ 

Wl~t method(s) do you prefer instead of instruction 
ahoets? a. Lectures . b . Demonstrations 
c., Book a 1gnmenta 4. Filma . e • ~§!~~"'~l!""'''di-e._ 
t. Film strips ; . Other___ 

It you ohecko4 Om&R, (in qu ation 23) what are thos 
1'11$thods.? 

ould you uae th se aheeta if they were prepared for 
you? Yea No___ 

-~-----·----~--~----
Do you want a aummary of thi etudyY Ye No_____ 

Thank you for your cooperation. Comm$nts nd re~arks 
will be welcome . It poasiblo plea encloa one or 
t 0 typical stuaplea or your instruction sheets . 
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G!lADINCi SHEET 

METAL SHOP 

Metal 10 :a 

Through the uae of ·thia grading eheet you will bo 
rosporulible for maki~ out your own erad.o. You will keep
thia sheet in your notebook. !t will be your r sponS1• 
b111ty to see thtlt all entries are kept up to date . DO 
tfOT LOSE THIS SHEET . This sheet must be turned in in 
order to :l"eee1 ve a grade. 

The g~ading sheet must be turned in to tho in tructo:r 
not later than tedneaday or the 1xth eek of each grading
period. The 1n&tl"\lctor r eaer ve tt the right ot detem!ning
the final grade rr~ personal ob ervat1on of the student 
~n class . 

A. Attendance &lld ooneta Each s tudent will be 
eatarted with ioo points at& stattt or the emcster. The 
fol lowing showe the loee of oredi.ta tor va:riouo otfena•• • 

1. Unexo ed absence •• 5 - · (certain conditions wil l 
be coepted as excuud absence . Oh ck with the 1nstru.c.toX' 
upon return to cla a ) • 

2 . Tattdtn ss - l thf> first ottena , double there­
P.t't r . 

3. Cutting ola$a .... zo first orren•e, double there• 
atter. 

!,... Dirty work station ...... S each offens e . 
Undue l oafing •• 5 each ottense.•l: Un.sa.te practie&a •• 10 each of'tense. 
Horae play and running 1n the shop ..... lO each 

Extra erodits may be e. rned at the d1acret1on of the 
ln4tructor. 

B. Ola•s wo:rlu Th clasa work grade 111 be deter... 
:id.ned trom S e:xamt'nationa and a notebook. In c aae of ex­
f)used ab enees , elt4lll1nat1ona may be made up tor lO<Y~ or 
th grade . Make up must be made within on w k after 
~turn to class . Uakeups will not be all owed on the final 
.xamination. It is your r apona1b111ty to see th t tbe 

makeup examination is given to you. 

http:Un.sa.te
http:oredi.ta
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c. ProJtctat .Projeeta will be graded only when they 
~ro complete. !here will be two projects required to'l!' 
aeh grading period. These are considered ~inlmu~ require­

menta and extra credit will be given tor p:rojeot:s eo.m.pleted 
above those required. 

GRADING SHEET 

~ Attendance and Oonduet ...... (Su.btl'act Cl"'edit loss r~m. 
100 . } l . Al 2 . A2 j. Aj 

13 . Olaee Work -
lst 6 weeka 

(Divide olas.awom 
2nd 6 w4telca 

total by 7.) 
)rd 6 week 

1 . _____ 

2. ·----­,:·-­
&:· 7. ____ ----­_ 

!rotal.
•ver. ----B"""l -12 ~---~-~. Dl 

c. Project Work 
N~Ue 

1 . a. _____ 

-­ (Divide project total by 2 . ) 
Projoct Gra4e Tgtal Avar4ge 

. Cl 

~·-­
l:----­

C2 

Cl 

Tl) FIG ORB YOUlt GRADE 

lst 6 weeks 
Al

Addal·---­
. Cl 
l'otal·-::----=frr.ri 

2nd 6 weokaA2_____ 

Bt! 
C2' 
·---~T-2 

)rd 6 weeks 
A)____ 

Bj:---­

03 :·:: ~l 
Detormdne grade earned (Total (T) from list below 

285 • )00 • • A 
27~ • 284. •• A· 
204 ... 27S -- B 
2$0 - 26.3 ..... B· 
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234 .. 249 •• o;.
22S ... !j.J ·- c 
216 • 224 .... c... 
200 "" 21$ ..... fJ/.
188 ... 199 .... D 
175 • 187 -- D-. 

0 • 174 -- F 
__1. __2.Jiy grade for this pel-1od 1e r 
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lNFORMA.TI ON SHEET #l 

MEIA~ SHOP PERIOD 
General Satety 

Satety is very important and necessary topic in ny 
hop and so thia paper Will eover SAFETY briefly. Th1a 

discuaoion is of a general nature while those at !'uture 
dates ill cover a specific tool , piec& of equipment or 
bp ration. Old 14an Accident !a always present , just wait• 
1ng for someone to be careless so he can ke b1g moss 
or thing .... 1nly you.. 

In indu trial planta d. shops , satety and cc1dent 
l>rev nt1on ar foremost 1n the m1nda or management and 
union otf1c1ala, these are highly atr aaed. Should man­

gement or union find some workman u.e1ns unaafo m thoda 
or p~aot1o a , they y warn him the first ti o but ill 
tire him it he continue to us th BE> m thods . 

Accidents e us not only inJuries and death but ar 
coatly to ind try in losa ot canpo er and po s1bly re­
pair ot quip ent . Most comp n1ee are in ured gain t 

coidents and ao inaur ne& companies are ver:r much inter• 
st d in aafety practices in induatrial plants and in 

the1r safety progr s . 

One or the first things the un1ona did tor the work• 
!ng man waa to insi t upon better working cond1t1ona 
whi ch included safety. At the pres nt time all induatriet 
try to quip their n1flChines w1 th b tter safety dev1oos and 

r el aya trying to find bott r and safer methods or pro­
duction, and devices tor their equipment . L rge afoty 
progra ar carried on in all ind trial plants by both 
union 4nd aan ce ent , to better provide for the aat'ety or 
the orking m n and woman. 

Union 1 management and most tate . h ve e tety in­
&peet1on team• inspecting industrial pl nt , checking on 
ar ty equipment nd methods . The State Board ot Educa­

tion 1n C liforni has inspector checking school quip• 
•ent in the shops to insure the sar ty or t stud nts . 
fhey ke ure tba t quipment h a all the prop r and 
h cos ary guarda and that it 1 in good working condi· 
tion so aa not to cause accidents . 

http:lNFORMA.TI
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In th1a shop we have some otuipmont th t can be very
dang ~oua it not handled. propePly. Although thi shop 1a 
~ot a dangerous aa some 1 we do have certain safety r , gu• 
lation which muat be obeyed not only for your a ety but 
tor your c lassmates ' satety as well . These regulnt1ona 
re tor two reaaons s 

P1rata Per you and.. your classmates prot ct1on •• 
PLEASE FOLLOW THE • 

S$cond: To protect the equipment , tools and machines 
and to prevent coltly and delaying repa.1ra . 

GEh"ERAL SAFETY REGULATIOllS 

1 . Us c no macbin.e until 10u have had proper instruction 
by the instructor. 

2. No running or horseplay 1n this shop . 

). Wipe up ll oil or groaae which may be spilled on 
th tloor. 

4• Uae the correct tool at all times. 

S. Watch for hot , sharp , heavy or protruding materials 
of al l soJ-ta at all times . 

6. Dress aat•ly. Beware ot looae •• ties , leeve& or 
aweatera . 

1. Obey all safety signa . 

8. Ob y all aatety l1n&l • 

9• Report all accidents to the instructor. 

10. U e your bead and be caretul . 
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lNPORMATION SHEET /12 

f§'l'AL sUOf Pllt!Oi5' 

Metal 10 B 

SHOP WORDS ANP TERMINOLOGY 

lnt"ciuotion: 

Below you will find a 11at or words and tern~ that 
are import nt !n metal working .. '!'hey will b$ used by your
lnatructor so you should be abla to use and understand 
theae words o.nd t rms yoursel f •· 

~words~ temat 

1 . ABRASIVE -- A substance used for- grinding and polish•
ing . 

2. . ALLOY .... A aubstance composed ot two or more metala • 

) . ANNE L ..... To subject to high neat , with subsequent
eool1ng• so aa to aotten tho:roughl7 and tl) 

o lees brittle •. 

4. ARC FLASH ..... The bright tlaeh made when are welding ..... 
very 1njurioue to the nak d eye . 

5. BOtTOMING -· To thr•ad a hole to the bottom with e 
bottoming tap . 

6. BREAK AN EDGE ...... To remove the harp oorners,. gen• 
erally don with a til • 

7. BURli A DRILL ... fo allow a drill to h t and lc.ae 
hardnees and t IUpor . Point changea 
color. 

8., BURRED EDGE ...... ftoughne•• • eap ci lly on the edge ot 
aomtl piece . Oauaed by dP1111ng , tUJ'n• 
ing• cutting, etc. 

9. CASE IIARDENING - · 'l'o harden the outsid• ot a piece ot 
metalJ to put earbon into the oute7 
surface by a special pl'Ooeae . 



Intor.mat1on Sh&et 12 (cont . ) 

10. CAS! -· To tor,m m tal by pouring mol ten met .l into 
mol d and allowing to harden . 

l l . CENTER LINE -· A l in indicating the center or m14• 
point ot a p1eoe J a line drawn on 
• toek to ac t a a a base l ine in l ayout . 

OIHOUMPERAHCE •• rh$ 41 tance around a eircl e . 

COLLET .... 'fhat part ot a threading tool that hold& 
the d.iea and the gu1d • 

COUJ"l'ERSINKING -- Ohamter ing tho top ot a hol e to 
r ee1ve a flat head bolt or eorew , 
Otten dono to ""break an edgett on 
the hole . 

O. R. s ..... Gold rolled eteel .• 

CROSS FILING ...... Filing at an angle to the work ""'"' 
generall y uaed when doing the first 
or rough tiling . 

DIAGONAL ..... A line joining two opposite comer or a 
reotangl or quare . 

J,B . DIAMETER ..... The diettmce a.croes circle through 1 t a 
center. 

19. DIE ·- Th t p ~ ot a threading tool whic h forms the 
t hreads. 

2o. DRAW FILS -· The method ot tiling 1n which single 
out tile ia hel d t 90 d gr o to the 
work, produoing a smooth finis 

21. DRESS THE MATERIAL -- '.fo remove a burr by grinding 
or £111ng. 

~2 . DRILLING ....... !~taking hole in metal w1th a twist drill. 

~.).. EXTER!lAL -- On the outaide • 

aq.., FLtfll'E ..... The spiral groov~e ot a tWist drill or tap ., 

~$. PODGE •• To form by h at1ng and hammering. 
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GAOOE ( GAGE) ...... A cal1bl'1lte4 thickneae oJ' d1 et&r; 
a means of 4eterm1ning a thickness 
o~ diameter. 

UAJI -- to produc a hole ot accurate .rdze: the hole 
1a always drilled undersi ze . 

INTE.'RNAL ..... On the 1naid • 

RF ...... The eut produo d by a aaw. 

LAYOUT -- To draw an aco~ate outline on th material 
to be used. 

LOADSD WHEEL ... T'ho pore• ot the grinding wb el be• 
come clogged and tilled with om& 
to~ign $ubetance ..... usually aott 

-t 1. 

MARGI!l OF A DRILL -· The raised pal"t whiCh parall ls 
tho :tluteaJ thia provides bod.y 
clearane • 

MIK'B .... Shortened torm ot the word mlcrrom.eter. 

MOLD • • The torm in Which castings r made . 

N.c. - National eo r e . 

N. P. •• M t1onal fino . 

PILOT ROLE •• A small nolo designed to lead or guide 
a lorger d~1ll into the terial . 

RADIUS • • Th.e distanC$ trom tb e ntoro to the outs14e 
or a cirole. 

SKETCH · - A rroehand draWing or roUgh plan or any
4ea1gn. 

TAPPING •• To cut an 1ntomal thread. 

'l'EMPERING ·- To bring to the correct desree ot hard.n as . 

WASTE ...... That po:rtion of tbe a to·ck not nee-ded in the 
rtniahod product. 

WELDING ..... To unite metal parte by heating the parts 
to be joined and al low1ng the metals to 
flow together. 
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JOB S~'f #1 

MET L sgoP 

Metal 10 B 

HOW TO MAKE A SCRIBE 

Mt rt:ala: 

1 pi ce eol4 rolled ateel ~/8" .x 4tt 
1 piece drill rod 1/ 8° x 2 

~oolaa 

nackso.w /JJl drill 
Steel $Cale St el letter tampa
Pilee Ab:Puive o loth 
Center punch Ball peen hamm•r 
Scribe Center head 

~n,trodue ticn;u 

A scribe 1s sharpened piece ot hardened. · teel us d. 
~y &tal work$rs to draw aeeurate line when mea uring and 
~king layout • It is the metal workers pencil . 

trooeduret 

1. Obtain stock and cut to aize . .3/8" x 4" CP-S 
2. Pile ends square and to length.
) . F1le 1/8" chamfer on one end. 

4• On the nd opposite the ehamfe~ , layout center 
tor a hole•S: Center punch nd drill a #31 hole ~2" deep . .6 ~ File taper J/4" long (aoe drawing) . 

1.. Preas in piece ot drill rod . 
8 Sharpen to a point . 
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9. lfempcu~ drill rod ....... et:raw eolo.-. . _ . 
10. File tlat on handle l/4tt :a: 1-l/2". C·entor on 

ha.ndle . 
11. Stamp la•t name and t1ret 1n1t1al on thia tlat. 
12. Clean With abrasive cloth and hand in tor gr d«h 
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JOD SHEET IJ6 • f 

Pl~RIOD 

M t l 10 A 

IIO' TO MAKE A PAR LLRL CLA F 

f!!teriale, 

2 pieeee .3/4." x .3/~" x 6" CRS Jawa 
2 piecea 7/ 16" x 6 rd. CRS Sorewa 
2 pieces l/16" X 3/4.- X l•J/4" CRS Se rew clamp a 
2. pieo 1- 1/2" x 5/8" rd . ORS Sct-ew tops 
2 10· 32 x 314" RH maohin aorewa 

'l'ools: 

All cotmnon band tools will be uaed ezoept to~ the 
c:rew top • The Sheldon metal lathe will be ed to m. ke 

this part . A sep roate procedure h et will be used during 
t ho construction ot these two pieces . 

~ntr2duot1onr 

This type or clamp is ed a g :r at d.& l by tool and 
die makera • oh1n1sts and othel'" meehan1oa . During the 
con truct1on of this clamp accurate layout is very i mport... 
Ant . You will have your first experience runni ng a 
~chine lath in the m~ting ot the sere tops . 

froeedur$: 

I • 1!.!!f.: 
r~-·· -Obtein etock •h1oh has b en out . 
2 . Dr s stoclr. 
) • Square one end or each piece . 
4• Layout bo th piecea according to Figur 1. 

_ __.,L.L.A J..T NAI1E _ __ 

~--------------------- 6 
F/g. I 
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Job She t 16 (cont . ) 

S. Cut long taper fir t on both pieo s. 
6. File to finish lin~ • 
7. Layout hole and center punch for drilling. 

See Figure 2 . 

-( 

Dn/1 fhru . 
1 

/ Onl/ fhru .- kp It 
Top/JNF,?O ~I~ 

On/! 4 R e.;m ~ 

-3J 

8. Drill holes to 1ae. Count raink lightly. 
liOTE: Ua l/8" pilot drill on all hol ti~at .

9· Ream holes indicated. Use ehuok1ng re er. 
10. Tap holoa indicated. 
ll . Stamp name on one e1de of' each j w as indi­

cated. 
12. Draw file and olean up both pi c s . 

C aeharden both jawa . M: •a ivRepolish both j 1th abr cloth. 

II . Screws: 
!. 6ht in stock wh1cb has be n cut. 
2 . c· ck l ngth and quare up both ends . 
,3.. Pile alight chamfer on 'both en de . 
4• Th.Na4 4 • S/6" . Use correct die, . 

III . Sor w olampf : 
I. Cut a took. 
2. Square atook: . 
)• Layout according to Figure ) . 
4. Locate hol s c nter punch and drill . 

-r~ 

I 
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~ob Sheet ~6 (cont.) 

Cut lat•ge op ning 1 th hackaaw. 
ile to f1 n1 h lin • 

Bend to shap • 
Cle n with abrasive ~loth. 

IV. Screw tops&
1. §ee Figure 4• To be ado on machin lathe . 

f)r,./1 ftu 
P,cs~ fit 

-l'<t­

-l<>o 

i ~.j_J .Ft9 - 4 

v. As•emblii
1. fr · sore•a into screw top • 
2. Slid c w into re ed hole from the top ot 

the jaw. 
J,. I''it screw clamp into place nd. rasten with 

machine sore•.
4. Locat threaded hol with screw nd screw 

to--ether.. 
5. Por!sh where n oess ry and hand in for grad • 
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OPERATION SHEET #2 

PERIOD 

Motal 10 B 

HO TO CASE HARDEN A HAfJ:MER BEAD 

aterial& : 

n.wJw:u.ar head 
Caaeh rden1ng compound ( Kaoni te)
ild teel wire 

Tools: 

Melting turnae 
'l'ongs 

Introduction: 

Caee~rdening is a prooe s used idely by industry to 
ux-t ce harden t& ls . Their methods are very so1entif!c 

and aocurate . Parts wh1eh need a hard wearing surtae and 
core which is tough are gener lly casehardened. 

Caf.lohardeni;gg .... A p rocess of surface hardening a 
piece or metal . 

Carburizip.s - - ~e prooes or hardening carbon to 
steel . C aehardening does this to 
metals . 

frocedure: 

1 . H at the kasnite in the John on melting turn oe 
until it become liquid. 

2 . Tie a piece of mild t el wire around the piece 
to be hardened and place it in the molten compound. 
NOTE: Be sure there is no w ter or moisture on 

the pieo to b h rdened. 
3. Allow the piece to soak 1n the compound 20 to 2$ 

minute •
4• Re~ove trom the bath and quench in w ter . 
5. Remove !'rom the quench bath and dry thoroughly. 

http:n.wJw:u.ar
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Operation Sheet #2 (cont.) 

6. Piece may be polished. Uoe abrasive cloth. 
NOTE : The piece is now too hard to be filed. 

7. Hand in .ror grading. 

Questions : 

Why 1s caeebardening used on some jobs? 2 pointe
What is casehardening? 2 points
Is the core of the metal changed? 4 pointe
List at least four items that should be case­
hardened. 4 points 
What is carbur1z1ng? 3 pointe 

He.ter!noes: 

Reference books will be found in both th ahop
library and school library. 

pradee: 

Your letter grade may be found by using the follow­
:S.ng list . 

1.3 ... 15 points A 
10 ... 12 points B 

7 - q points 0
4 ... 6 pointa D 
0 ... 3 points F 



OPERATION S iEE'l' #4 

tETAL !!Q! PERIOD 
Metal 10 B 

HOW TO HEAT TREAT A COLD CHISEL 

hter!als: 

Cold chisel 

Tools: 

Source ot heat 
Abrasive cloth 
Can or w ter 

;tntroduc~iont 

The t treatment or st$el is very important p rt ot 
Jnetal work. Some tools or part or tools must be strong, 
'tough, hard and some must be ble to cut other motaltt . 'ro 
~ke carbon and tool stElel stronge t•, tou..r;her and harder 
than other metal · we heat treat them. Industry uses many 
)!lethods but w will use only flame treatment . This method 
baa been used by blacksmiths tor years . Although it is 
not as aceurate as othDr methods , it is satisfactory tor a 
~ot or work. 

Terms: 

Harden!as -- Hardening 1 the process ot heating till 
red hot then quenching in water or oil . 
It is the p roces ot making met l rder. 

Quenching - - Quenching la th process of cooling rapid­
ly by plunging 1n water or oil . Thi 
makes metal hard nd brittle like glass . 

Temper colora ·- Theae are a series ot colora caused 
by beat. Th-y re yellow, atra , 
brown, purple , blue , grey. The 
lighter the oolor the harder the 
metal . 

r;ycedl.Y: : 

l . Heat a piece to cherry red (1500 degrees) . 
2. Q.ueneh. 
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Op ration She t #4 (cont . ) 

Cl an the ork with brasive cloth. 
Reh at slowly from the he d end. atch for the 
temper colors to show up . 
As the color you want shows up on th point or 
working end, plunge tho whole piece into the 
ater and cool rapidly. DO NOT bring the metal 

to a red heat at this time . 
6. T t by trying out tho tool . Use it !'or mat it 

is made to do . 
7. Show th instructor the colors you have on your

piece . 
8. Ole n ell with brasive cloth and hand 1n tor 

grade. 

guestion : 

l . y are tool · rd ned? 2 pointa 
.2. h t is the meaning of quench? l point

Can mild ateol be hardened? 2 points
List the te p r colora starting with the hardest .~= 6 points

5. ~h t color ould you for cold chisel, hammer 
head, knife blad t 4 point 

Ref renee books 111 b round in both tho hop library 
~nd school library . 

Qrades : 

Your gr des m y be round by using the following list. 

13 ... 15 points A 
10 .. 12 points D 
6 • 9 points c 
3 - S points D 
0 ... 2 point F 
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INFORMATION SHEET #4 
NAME 

PERIOD 

Metal 10 B 

WHAT IS MILD STEEL? 

~nt:roduetionr 

A knowledge or the mater1 ls you are ork1ng with is 
tvery important to you in any field or ork. In thia case 
we ar orking with metals and thor tore should have some 
background of thea materials .. Th r a. three classifi• 
cations or steel . (1) Mild steel; (2) Tool steels; (3}
Cast iron • At this time we will study only mild steels . 

~nrorm!tion: 

Stoel 18 made from iron and other m ter1ala . The 
amount of the e .rno.terials make differ nt type ot ate l 
hich l ve m 1 •• Molten iron 1 pour d into 

Besse r converter and t he i mpurities are burned out . 
~h molten iron is obt ined from m lt1ng iron ore in a 
blast furnace . Prom the Be emor converter it is poured 
1nto molds or ingots . After it h e cooled !t is rolled 
1nto h ots, bars, drawn into ire and rod and many other 
~hapes . 

Sometimes other materials are added to make t hia 
11etal tougher, more wear resistant nd easier to :nachine 

ong oth$r reasons . Some of the materials t t are added 
are sulphur (this helpa tor bett r ehining), manganese
(wear resistance), nickel (toughness and str ngth ). Cn~bon 
ls added tor hardening ability, as long as less than . 60% 
la ddod it ie mild steel . Mild steel cannot be hardened. 
( Operation Sh .et #1 . ) 

ild steol ia used generally where strength and tough• 
ness is needed. Shafting, ire, sheet metal an4 pip& are 
•ome of ita usea . 

To t ll if you have a piece or mild steel , hold one 
end ga1nst a g~inding wheel and watch the sparks . ild 
eteel h long sparks with a few forked shaped sparklers 
on the very end ot th& spark. 



Information Sheet #4 (cont . ) 

Pig iron -- When iron oro is melt d. 1 t is poured into 
molds which are called pigs . The iron is 
then called pig iron. 

Be!sem.er converter ... This is a 1 rge bal'r&l shaped 
vessel into which molten iNn 
is poured and compressed air 1& 
toreed through 1t to remove 
oarbon and silicon. 

QueatiOMJ 

l . hat 1a mild steel? 2 points
2. Other thm those given in this p per, giv tiv$ 

uses ot mild ateel . J point
N e three other materials used in the · king ot: 
steel and t ll why they are used. 4 points

q.. bat percent ge of carbon 1a used in • ak1ng low 
carbon steel? 2 points
Co.n mild steel be b rdene4? 2 pointsl : hy is carbon used in steal m 1ng? 2 point 

gr,.d.e~t: 

Your letter grcde may be round by usi the following
J:)hs.rt t 

l) ... 1$ points A 
10 - 12 points a 
6 - 9. points o 
3 .- 5 points D 
0 - 2 points F 

fieterencea: 

Refer nee books will be found in both the shop library
and school library. 

http:J:)hs.rt
http:Be!sem.er


PROCEDURE SHEET 

METAL agop 
Metal 10 A 

Proe dure For Turning Handles To The Parallel Cl~p 

Obtain took ., 
Knurl . 
F ee end. 
Center drill. 
Drill through to size . 
Countera1nk hole ...... slightly. 
Turn to aiz • 
Neck to depth. 
Bevel sharp edges . 
Cut to length in hacksaw, 
Pace end. 
Bevel harp &d$e . · 
Counte~a1nk hole -· slightly. 

Drawing ror this job 1a on the chalk board. 




