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SEC?I0N 1

INTRADUCTION

Vocational education, vitsl to America, preperes for the effective
vork to be done in a period of progress and trensition. In a brosd seuse
of the term, wocationsl education refers to the experiences that snable
oss %o carxy on successfully a socially useful occupltion.l Such experi-
encss are provided in wvocational agriculture and included im this area eof
treining are farm shop activities.

The farm Yoy of the present time should be treined in the knovwl-
edge and skills that be vill need to meet the mechanical problems vith
vhich the progressive farmer has to deal. "To accept this cballenge, the
school farm shop is nov provided vith tools and equipwent thet Jjustify
ths imvestment farwsrs mist make in farm sschivexy. The rising demmnds
for increased mscbanicel training have beén met by meny changes in the
school farm shop ia both teachiag approach and type of equipoant. MNew
and wore significant hasards aust be dealt vith by both teacher and
studsnts.

The progrem of fera mechanics is that pert of vocational sgricul.-
ture vhich includes all the unspecialised sechanical activities that a
progressive farsmer should perform on his hows farm vith the tools and
equipment he vill hsvs accessidle 2 In this research peper the writer
approaches the problem solely fioa the -u;ﬁpomt of tbe in-school in-
struction of fara shop, vhich is one phase of imstruction i{n the farm

IF. Y. Btruck, Vocational £ducation for & Changing World, p. 6.
aolon C. Cook, A. Hsaddook on Teaching Vocationsl Agriculture, p.kll.




mechanice prograam.

One of the objectives of farm wmechanics imstruction im wocational
agriculture is to develop sbilities in tonl and eguipment selection,
meintenance, and their safe use.> Teachers recogaize the responsibility
af stressing the lmportance of the safe use of farm shop tools and equip~
ment. Most of the agcidents in vocational esgriculture farm shop can be
prevented if the proper safety precauytions and safety habits are devel-
oped and observed. Avoiding accidents involves learning the hasards in
an activity and the development of correct ssfety habits.'

In relating problems of safety to farm shop sctivities, it is
evident that there is & carry-over of safe practices to comditions
existing on the ferm. Devalopment of l&:hoél faram shops to iatensify
this relationsiip offers s real challenge to teachers of vocationsl ag-
riculture.

SIMAC, p. WT.
“Lioya Pnipps, Your Opportusities in Vocstiomel Agrieultwurs, p. 85.



S85CTION II
PURPOSE

Vocational eg.iculture teachers of South Dalsota have estudlisched
8Aa eaviable record for sefe fara eechanica ciops, in lhe opinioa of the
writer. Relatively fev serious accileats harve occurred despite the
sCCelersted progras end iucrease ia tars shopy tools and eguipasnt in
sedool farm shops.

Thie study purposes to discover wiat sethods ani measures are
curreatly being used by South Dalota vocatiomal agriculturs iastructors
0 promote safety in the eelool farm shop. &lso ascertainsd by tuis
research is inforxatiom deeling with the adture, causes, number, amd
seriousness of recent accidents that have occurred iu sclwol farm edoj?
in South Dekots.

This study can be desiredle for the purpose of assisting voca-
tional agriculture teschers in recogaising sefety haszaxds in the farm
shop and vhat their responsibilities are in minimizing the riske to
their students. The results of thie research could also be beneficial
in deteruining hov to best meset the challeage of tresining prospective
vocational sgriculture teachers t0 sdequetely appreciate the odservance
ead practice of safe procedures in teaching vocatiocnal sgriculture
students in farm mechanicas.

8tudeats having received safety :uut‘i'ucuon night avoid acci-
dents ia the shop and also densfit by associating the sefe practicee
learsed ia school faru shops to future faPuing operatiocas. This will

in tar:n prevent the occurrence of casualities oa thae fam.



8ECTION III
PROCEDURE

The Anformtioa for this study vas secured through the use of a
gusstionmmire, since that method was deemed mwost practicable for gethere
ing the nseded data from 80 many different iadividuals. A queeticamaire
was developed to obtain personsl opinions and practices of vocational
agriculture instructors vbho have had three or more years of experiescCe.
It vas the vriter's belief that at lesst three Years of experieancs vould
constitute enough time to lead velidity and reliadility to the replies
of the teachers.

A list of oswes and adireeses of voeatioasl egriculture imstrue-.
tore in S8outh Dakota vith the type of tenurs i{ndicated vas selected vith

the nssistance of the teacher traiuer. Forty-eight instructors vere
selected who bad in operation ferm shop progrmns of a superier amsture
iadicated by the extent and quality of instruction.

A copy of a Questionnaire (Appendix B) vas sent to each instruc-
tor accompanied By a letter of explasation (Appeadix A) and a stemped
self-gddressed emvelope. MNost of the questiodmaires were returmed in e
fev veeks end a second meiling brought An a total of 45 responses, or
9% per cent of those weiled. The inforuation thus secured vas tebulated
and amlysed. The interpretations as iodicated in the reeults of this
study vere based on the date secured in thn. ngnthmiu. Recommenda -
tioas were based partially on the vriter's experience in teaching voce-
tionsl agrieulture but primerily through {mterpretation of the results

of the research conducted.



SECTION IV

REVIEN OF LITERATURE

JMuch has been written pertaining to the field of farm sbop.
However, only a relatively fev have confined such research to the cou-
siderstion of the safety factors in the echool farm shop. This imterest
has been developed recently through various means. Widespreed recogni-
tioa of tbe reaponmsidility of the teacher in the event of accidents
thst occur in the school farm shop bhas contributed to this interest.
Wedd,d in comducting s study in 1954 of ssfety policies that could be
used in vocational sgriculture departments io Georgis, found thst teech-
ers bave a definite responsibility in the event of accidents to studsnts
end that they may be held liable for damsgee if teacher negligesce ¢aa
be proved.

Increased emphseis on farz machinery repair, expanded feru-
mechanics progreas, and the increased use of power tools in the school
fara shop are some of the factors teading to increase the possibility
of aoccidents. A definite, carefully planned safety program seems to be
the only Justifiadle procedure for the teacher to follow if shop aé¢cidents
are to be reduced to & minimum, is the opinion of Baldwin® of Virginia.

In & study of safety programs in farz shope in Oklaboms, rm7

reveals that 70 per cent of the teachers contscted were adegsately
o™ |

€. L. Balavin, "Hov Safe Is Your Ferm Shop,” Agricultural Educe-
tiea Megasine, XIX (April, 1947), p. 195.

TBe11 T. Frye, Safety Programs in the Eigh School Farm Shops of
ORlshoua .



/
trained to operste the machines in their shops; hovever, e larger pro-

portion vere of the opimion that more college shop courses should be
required of prospective agriculturs instructors. From this report it
can be deducted that mmny teachers would feel amore ndngutou quali-
fied to teach the safe use of tocls and equipument if the foregoing
suggestican vas folloved.

A similar study was completed ir 1954 by Ihaucall.l6 of Texas in
vhich the causes of 55 accidents occurring in school fara shops vers
analyged. The pover eav was responsible for 13 accidents as vwes also
the jointer. The arc wslder vas used in &4 of the 45 schools surveyed
end 17 cases of eye damage were reported. The results indicated thst
folloving safety prectices and the use of eafoty devices would eliumi-
oate a high percentage of farm ebop eccidents.

C. S. Anderson,? in an article deealing with the ogccurrence of
accidents in Pennsylvania, shoved that the wood chisel accounted for
five times as mny accidents aa any other haad tool. Ths Jointer vas
considered three times more dangerous than the tilting arbor saw. It
vas found in this study that fewer accidents xesult in connection with
ths use of pover tools than vith hand tools, but accidents that do
occur are more likely to be fatal and far more maiming.

J. R. Lydayi® of Georgis found in a study tbat 545 accidents

OEugens Russell, A Study of Farm Shop Bafety in Forty-five
Vocatio ulture Departments in Texss.

%. s. Anderson, "Teaching by Accigeats,” cul a-
Sios Yagexise, XXIV (Rovesber, 1951), p. 113.

10;. &. Lyday, Developing Some Safety Measures t Can Se Used
in High 8chool Farwm 8hops is oorﬁu.



occurred in 150 school ferm shops over a thiee year pericd. Thres
hundred end ninety of theee accidents required first aid and ome wes
fatzl. Twenty schools reported having no accidents. It vas revealed
that 95 per cent of the accidents were caused by lack of proper in-
structions end safety prsctices, aiready indicated im previcasly cited
studies.

The opportunities that vocational agriculture teschers have o
present safety education are biought out in an article by Ficolll of the
Natiosel Safety Council, vritten in 1946. Hie fseliags that ssfe
practices may be taught more effectively vhen included ss a part of each
specific job rether than vhen set aside as a specisl-course unit ladeled
"Tara Safety” sre also indicated in other studiss.

The amount of time specifically dsvoted to the teaching of farm
safety in Illinoie 1s brought out in a study by !ouns.n He found that
127 days were spent tesching sefety in the fara wechspice ogrsa by
finstructors in that state.

Gunninghen hss reviewved recent tremds in instructionsl procedures
ased in sedool fearm shops A3 e logical need for sefety imstruction ie
emphasiged by the present zrmte of fara accidents. Vocational agriculture
instructors must take edvantage of every opportunity to get safe pructical
aetbods folloved daily im order to form proper babite on the part of

—Marxin Nicol, ‘Why Not Teach Fard'Safety,” Agriculturel Educa-
$100 Magesine, XXX (July, 19%5), p. 10. X

2orville Young, ‘What Are They Teacking in Yarwm Mechbacice,”
Agrieultarul Zducatios Magasias, XXIII (Mi¥en, 1951), p. 208.

13g. C. Cumningtam, "Safety in the Fara Mechasics Program,”
Agricultural Sducation Megasine, IXVIII (Jesuary, 1956), p. 23.




students. Farm shop ilmstructors must s coustantly slert to safety
basards ss & bDasis for met effective instructiomal procedures.



8ECTIOR V
RESULTS OF THE STUDY

Safety is a contimuing prodlea in farm shop ipstruction. Voss-
ticaal agriculture iastructors in South Dakota are sincerely attempting
%0 hold shop sceidents to a minimuz 4nd are sincerely interested ia
preventive practices.

0f the A8 teachers of vocatiomal sgriculture iam Boutk Dakota
contacted Ln tais study, 45 returned questionnmaires viaich were used to
coupile the survey informtion presented. The data presented in the
first part of the study foclaode aress dealing vith ileacher temare, size
of shoP, and teacher training. Other aread deslt with are coaserned
vith esssures and procedures used in pProsoting school ahop safety. 7The
latter yart desls vith causes, frequency, snd seriousness of accidsats
that have occurred im the &5 farm shops over the past five jyears.

Table I. Tenure of Teachers Included in the Study

e
Range {a years daviag

tsgght fars mechaaics Eusder Per cent
1ah L) 8.9
F=9 23 51.1
10 - 14 1l 284
15 - 19 b 8.9
20 - Over 3 6.7

Totsl &S 100.0




I% 48 interesting to mote that over half, or S1.l1 per ceat of
the vocational sgricwlture teachers have taught fara mechaaics Sor
periods of time renging from 5 to 9 yesrs. This is an indicatiem that
vocatioml egrisulture has mde rapid grovth simce World Wer IX. Toe
renge ip experience of the iunstructors vas from A to 25 years. The
average tamure of the 45 men surveyed vas 9 years. Teachers vith tats
WYpe of tenure should logically be expected to present relisble informs-
tion 03 the questions presented iz the survey questionnaire. Adequate
teaure would aled tend to increase the validity of the information
gathered.

Table II. 8Siszes of Parm Shops im 4§ Vocatioasl Agriculture
Departmeats iz South Dakata

P ————————— _ — ]
8ise of area in sguare feet Number Por cent

500 - 799 3 6.7
600 -~ 1099 b 8.9
1100 - 1399 b 8.9
00 -~ 1699 5 11.2
1700 = 1999 T 5.5
2000 - 2299 0 7.7
2300 - 2599 6 13.3
2600 - 2899 ) 8.9
2900 - Over ) 8.9
Total 45 100.0




The aize of farm shops included ia thie survey varied from 500
to 3400 eguare feet. Tue sise of shops plays an importamt part in the
problea 0f shop safety althwugh it would be difficult to correlats.
8hops of edequats size are primerily the result of videspread and
increased inmterest in vocstional agriculture end facilitate exteasive
end effective farzm mechanics programs. Saell shops are freguently more
bhasardous due to crowded cosditions under which equiprmsnt is operated.

Table III. Hov &9 Vocational Agriculture Teachers Regard the

Adeaquacy of Their Treining in the Safe Operatioa of
Coamon Pover Tools

Itens Busber Per cent
Received adequate trainming 10 22.2
Did met receive sdequate traiaing 35 77.8

Total Y3 100.0

Only 10 teachers froa 45 departmsats reportiag vere edeguately
traised im the operatioz of all the power tools listed in the gunttoa-
naire, as shova in Tedle III. A large maader of teachers imdicsted in-
adeguate treining in soms of the mschines listed since eoms of thes are
0ot frequeatly found im furm sbops. Thease and other tools srs slso mot
iacluded 1in college shop courses prescribed for prespective vocatiomal
agriculture teackers. JYorty per cent of those instructore sdequately
treined ia the eperatioa of shop tools rff.oivod their training 58 college
skop courses. Hov &nd vhere the other 66-pcr cent received their train-

ing vas not presented, but it is evideat from responses that in-service



treining secounts for a large progortioan.

Table IV. Appraisals By Teschers of Vocational Agricultare
Begarding the Present Level of Fars 8bop Tralaing
apd Recommsnded Training Requireseats

Feel sdditiomal treining in farm shop k3 95.6
vould help in teaching the safe use of

sbop mschines

Feel sore college shop courses should &3 9.6

be required for prospective vocational
agricelture instructors

Feel that a college coursd ia shop 37 ie.e
asfety should be included in the cur-

riculum for vocationsl egriculture

instructors

Jorty-three vocational agriculture isstructors, as sdowm ia

Tadle IV, believe that more training in farm mechenice vould iseresse
the efficiency of tesching the safe use of shop mmchines and feel @vre
courses im farm shop should be required for prospective vocatiomal agri-
culture teachers. The foragoiag appraiml, accordiag to the writer's
interpretation, bes been beased on the curriculum standards at the time
of their grudomtioa. Eighty-two per ceat of the teachers delieve that
a4 couree in aho? safety would be a desiradble additica to the agriculture
education curriculum. Short courass inm ship tool oPermtions end work-
shops im school sbhop safety would favorebly lead theaselves to sseting
the requirements of teschers alresdy ia Mo field.



Teble V. Hov Bafety Instruction Is Incorporated im Teachiag
3y Voecatiomal Agriculture Instructors

Pattern Followed Rusher Ffor cent

Taught as & plsnned daily integrated 3h 75.6
part of ehop—tweching
Teagist ealy vhea cccmsiocns arise o o
meking it necessary
Twught in sessioas devoted oaly to 1n Nk
shop safety

Total &5 100.0

The tesching of shop safety on an Ifitaegrated dasis preseats a
sore prectical approach to the prodlem of shop safety and has deen oSt
vidaly ueed by vocatiomsl agriculture instructors. Its applicatioa in
the everyday wse of shop equipment provides realistic treiaing, ead
Masards are recogaised ani treated vith caution. In teaching shop
ssfety im sessioas devoted specificaslly to this sudject, student atten-
tioa 1s directed %o & single area of instructioa vithout applicatios of
all 1avs of learuning. Tsble V indicates that more than three-fourtds
of the wpecatiosal agriculture imstructors integrate ssfety as a peart of
ahop isstructioa largely because of its greater effectivesess. Twenty-
five per ceat feel they reach their objoq.}vn in shop safety aoxe sat-~
isfuctorily by teaching sessions devoted oaly to safety.

Suuiid UandiA STATE COLLIGE LiBRARY



Tahly VI. Approximate Time Beceived iz Shop Iastructioa dy a
Typical Student During Pour Years of Yocatioaal
Agriculture

—_————

Amust of tise (boure) Nusder Per cent

b -9 12 6.7

0 « 14 7 15.6

1% - 19 6 13.3

20 - 2% 8 17.8

25 - 29 6 13.3

30 - Over 6 13.3

Total 4S 100.0

Ia ascertaining tie spproximete amocunt of time devoted specificelly
10 the tsaching of shop safety through four years of vocationsl agrigule
fure, it is interesting to a0te the extreme variation asong the depart-
ueats surveyed. A range of 4 to 40 hours speat on shop safety ves
reported ia Teble VI,

All dspertments surveyed used occasionsl review of previously
taaght shop mefety rules. Obviously, such reviev is regarded by teschers
88 88 esseantisl factor ia the prevention of shop sccidents. After lapses

in skop 1astruction, such as vacations frog school, reviev of safety
Nles would provids its saxioun benefits.
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Table VII. Methods and Techniques Used ix Shop Safety Instruc-
tion in 45 Vocationel Agriculture Departments ia

8outh Dakota

S —
Methods amd Techaiques Fusber and Rank

Uoed 1 2 3 4 5 6 1T 8 ¢ 0.3 22
Gafety DewoRstrations 26 10 2 2 2 1 2
Classroon Recitation 8 13 15 &M 2 1 2
Safety Bules & 9 15 10 3 2 1 1
Safety Posters 1 2 6 8 6 6 3 2 1
Safety Tests 3 2 7T 6 6 5 K 2 2 1
Bafety Charts 1 1 5 & 12 5 & & 1
Mechanical Provisions 7 6 9 8 8 2 3 1 1
Safety Committees 1 3 1 3 @ 2 @& .2 3%
Moving PicQures p 6 5 6 8 & 5 1
Tilastrips 1 2 3 » 3 6 8 3 2
8lides 1 1 3 3 3 v g2
Exhibits 1 a
Reports 1 1

Thirteen of the mst frequently used methods end techniques ia

taaching school shop safety and their runk ure shovn in Teble VII. Four

edditiosal measures vere listed on ths sugvey gquestionnairs but vers not

Teahsd frequeatly emcugh to be sigunificant aad therefore are not revieved.

™o asasure munking first ia ioportance vgs that of safety desonstretions,

wvhich vas ranbed first by 26 of the msn, ani vhich wes euployed somsvhere

in the imstructionsl process by all of them. All the imstructors also



imdicated classrooa teaching of safety, safety rules end regulatioans,
aad mechanical provisions eas effective measures deing used in teaching
shop safety. dMechanical provisions are construed to mean such devices
as safety shields and guards on mchines and equipment such se goggles
and aYye ehields provided for the use of the students. Four other
@asasures checked es being fregquently used are subnitted herewith:

1. Use of safety posters.

2. Safety tests for students.

3. 8afety charts.

k. Moving pictures.
Zgch of the foregoing measures ves ranksed by 77 per cent or more of
the instructors.

Undoubtedly there are other important oeasures used in presenting
ehop mafety to vocational agriculture students than those listed here.
However, Table VI1 points out the measures most frequently ranksd Yy

the 45 respondents.
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Table VIIX. The Power Tools Ranked as the Three Most Dangerous
by 45 Yocational Agriculture Iastructors ia Bouth

Dakota

Pover Tool e Nusber .;g Rsnk Y
Stationary circular sav 16 U 2]
Jointer and Planer 18 13 9
Band Sav 5 3 6
Grioder ) 6
Drill Press 2 7
Wood lathe b )
Portable Sav 6 Y

Arc Welder 5
Gas Welder 1

The aine pover tools conmaidered the most dangerous by the voca-
tional egriculture inetructors are listed in Teble VIII. The etationary
circular sav vas the single tool ranked as the most dangerous shop pover

t00l. Eithaer the Jointer or planer or both were listed by 40 instructors
26 hasardous im comparison vith other powver tools. The acetylene velder

ves raaked by only one instructor slthough the potential danger 1is very

bigh if this egquipmsent is mishandled.



Table JX. The Hand Tools Ranked as the Five Most Dangercus by
45 Vocational Agriculture Inmstructors in Scuth Dalota

s S— ——

U - mxumr ;nlg Rank = .
Wood Chisel 25 15 2 3

Saw 3 12 1k 8 1
Haaaer b 3 pL ) 8 8
Drav Knife 3 5 2 6 3
Cold Chisel Y 2 2 2 6
Piles and Rasps 3 6 6
S8crev Driver 3 3 3 6
Wrenches 2 2 b 6
Hatchet 2 i 1 b
Planes 2 2 2

Beck Saw 1 1
Jack Knife 1 1
lathe Tools 1 1

Hend Drill 1 1l

Hand tools, although potentially not ss dangerous as pover eguip-
ment, coatribute frequeatly to shop accidents. How the instructors
ranked the hand tools on the basis of hov dangsrous they are is revealed
in Table IX. All imstructors racked toe ;ood chiesel, with 25 men list-
ing it @8 the most dangerous hand tool. Two of the most widely used
tools, the sav snd the haamer, vere nnkad by 36 amd 37 instructors

respectively as potentially dsngerous tools. This is substantiated by
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vocational agriculture teachers in Zsble XX whicih lists the tools con-
tributing to accidents that have actually occurred in their farw sbops
during the last five years. Other tools ranked frequently vers the

drav knife, cold chisel, files and rasps, ecrev drivers, and vresches.

Teble X. Departomnts Alloving First Year Students to Use
Pover Equipwment

——— e
Iteas Nusder Per cent
Allowv first year boys to 1 31.2

use power equipweant

Do mot allow first year boys 31 68.8
to use pover equipment

Total b5 100.0

Over two-«thirds of the vocational agriculture instructors sur-
veyed believe freshman students to be too immature and untrained to
properly end safely use pover equipment. Whether students should de
permitted to use power tools in their first year of vocationsl agri-
culture would be dependent to a great extent on the amount of treining
in the operation of pover tocols they had received previous to their
freshoan year in agriculture. Many instructors believe most of the
work done in the first year should be completed with hand tools in
order tc acquire skille ia their use.

All the inetructors contacted indicated that they gave previous
instructions to vocationsl sgriculture students defore the studeats were

poruitted to operste pover equipment. Such prelimimary imstruction is
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essentisl to the safe use of equipment found in the fara shop. Namy
instructors required the passing of safety tests before power egQuipment
could be operated by individual studeants. Tois would assure a fuada-

ssntal underetaadiag of safe procedures before initial operation by the

boys .
Table XI. Appraisal of 45 Vocational Agriculture Depertasnts
in South Dakota With Reapect to Adequacy of Space
—— — — — — ———
Itens ¥umber Peor ceat
Departments having adequste 22 48.8

spece for largest class

Depertments having adequeste space 20 bk .5
for machinery and equipment

Over half of the departmsnts surveyed were imdsquate in size, a
ms Jor impediment to the promotion of shop safety, as illustrated in
Teble XII. Of the shops that indicated sufficient room for bota their
largest class and all mschinery and equipment, wost of them are of
recent comstruction and located in commmmnities where problems of future
earollment and necessary equipaent epace have been taken into considera-
tion.



Table XII. Appraisal of School Farm Shops In Regard To Adequacy
of Lighting and Ventilation

—_— ——
Itens Number Per cent

Having adequate lighting 33 73.3

Heving sdequate ventilation 33 73.3

Nearly three-fourths of the vocational agriculture instructore
surveyed reported adequate facilities for lighting and veatilation in
Table XII. The optimm emcunt of light for safe workiang comditions
should be eQual to 30 foot candles at the vorking surface. MNore de-
tailed work requires correspoadingly msore light. Alertness t0 basards
oa the part of the student is sugmented by adsquate ventilation.

Tadle XIII. Appreisal of S8chool Farm 8hopa With Respect to
Poseession of Firet Aid Kits asd Fire Extinguisbere

R — - —— —
Itens Number Per cent

Have vell-equipped first sid kits 34 75.6

Have fire extimguishers k3 95.6

The majority of farm shops have well-equipped firet ald kits
resdily available, as indicated in Table XIII. Becesuse of the frequency
of minor accidents requiring omly superficial first aid, a firet aid kit
is apperently an essential item in fara befdanic ahops.

Practically all of the farm shops studied are eQuipped vith fire



extinguishers, Because of the varied types of activitiee carried onm in
ferm ahops, instructors have recognized tbe danger of fire bszards end
have implemented the provision of fire extizguishers. State fire ia-
spection regulatioss 8lso require fire protection egquipment readily
avaeilable in public schools.

Sixty-three per ceant of the iastructors vho have shops equipped
vith fire extinguishers teach their students the principles of using
such equipment. To avold unnecessery delay in fire fighting ia event
of fire, such a prectice is & highly iaportent segment of safety in-
structiou in fars mechanics.

Table XIV. Number of Departments Raporting the Use of Eye
Protective Equipuent

Iteas Humber Per cent

Use eyesbields or goggles vhen cutting, &0 68.8
chippiag, grinding, and velding

Use velding ecreen vhen welder ie in shop 28 62.2

Forty of the forty-five departasits surveyed required boys to
vear goggles or eye shields vhen opereting equipsent which ceuld cause
eye injuries ss indicated in Table XIV. Shop operetions euch mas arc
and acetyleme velding, grinding, chipring,“end cutting metal vere coan-
sidsred to be those Jobs requiring the use of protective equipment.

8ixty-two per ceat of the shops regprted the use of velding

screens when the velder was used in the ehop. The instructors iandicated



a3

conclusively that protection from arc radiation is important. Severe

eye burn could thus be prevented to curious wvatchers.

Table XV. Practices Inwnlving the Use of 8torage Containers
in 8chool Yarm Mochanics Shops

LESTE R IR T o S R e T R TR i e i T re—— e - —
Itene Eumber Per cent

8tore cosbustibles in safety cans 36 80.8
properly labeled

Use adequate and plainly merked 25 55.5
containers for scrapvood, scrap
astsl, and 01l vastes

Inproper storage of cosbuatible waterials used iz shkop operatione
present an obstacle to their contisued safe use. Therefore, 36 faram
shops store their coabustible msterials in safety cans properly labeled
for positive identification, as shown in Table IV. Twenty per ceant
reported improper storuge of these saze meterials. Over half of the
departments mske provisions for the proper disposal of wvaste msteriale
by previding pleialy merked containers of ample capscity.

Adsquate storage facilities for building msterials are frequently
liaited in maxy shop® end their presence is definitely a factor to con-
sider in shop safety. Thirty-eight of the 45 shops surveyed reported
storing bmilding msterials inside the ahop vorking spece. Such a situa-

tion frequently contributes to the occurrence of accidents.



Tuble KVI. Busber of Departments Hav Danger Lonec Marked
Around 8hop Machines -

e — — ——————————
pevT ™) Bushe r Per cent

Have work denger sodes mrked 1l M A

oIumd edoy aacaines

Do 2ot Aave werk dangr sonee 3b .6

anrbed ervusid Mop wEDiNGd

Total L} 0.0

Fev Lfaru sh0)s g1 Gdeoguate (2 slle %0 Y7oo0rly @8Il work dedgar
60808 Arvuad pover ogul st and efderse tO WOLr Wee. Omly i) dspest~
S0Bte Teparted velag tale safely Mesure. Kuod ixproveasat SR this aree
of safety is 1a oxder, ae evidessed by Tadle XVIi.

Tobls ITII. jpyoportion of Sepertmate Baviog a Salty Culer
Sehnae ia the 4cho0l Parse Sop 1

Iteous Evuher Per ceat
Use & safety color seheas 6 7.8
Do mot use s safely color echems 37 6.2
fotel S 100.0

A safoty color sshene is o Little used safely ssasure ia S3uth
Deknta faxs saope as shows ia Tedle ZIVII. “Oaly @ ehops Lndicated maisng
€0lors tO mis studants mose evere of danger steas. Color dymasics
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contribute to shop safety by directing the attention of the operator te
a0ving parts of hasardous pover tools. Psinting the area of moving
parts & bright orange end vorkiag surfsces pele green and vutlingd with
ivory is a highly recoamended safety color schems. The proper color
schems on valls, ceiling and floor also contributes to safety.

Table XVIII. Nuamber of Departmsents Requiring the Wearing of

Protective Clothing When Perfozrwing Special
8hop Operations

—————

Itens Bunaber Per cent
Require protective clothing 26 57.8
Do mot require protective clothing 19 k2.2

Total ks 100.0

loose fitting or improper clothing is frequently the cause of
accideats ia fara shops especially vhen welding or working vith pever
tools. Table XVIII indicstes over half the departmsnts surveyed have
largely prevented the risk by requiring the vearing of specified protec-
tive clothing when the boy ie performing cextein ehop operations. The
vearing of properly fitted coveralls vithout cuffs vhen welding vould

be an excellent exsaple of this safety practice.



Table XIX. Nuadber of Dspartments Naving Elsctricelly-
Operated Equipaent Grounded

m%.
Itenms Nusber Per cent

Iave electrically-operated 21 6.7
egquipasat grounded

Do Dot have electricelly-gperated 24 53.3
eQquipment groundsd

Total AS 100.0

Pever than half of the 45 dspertmsnts contacted reported their
electrically-operated eguipmsnt to be properly grounded as showa in
Tadle XIX. T7This survey indicated that the hazerd of opereting ungrouaded
equipaent is Dot fully recoghized.

0f the various measures used in preventing shop accidents, there
is coasideradle variation in their use by vocational agricul'ture in-
structors. Hovever, the reguirement that all accidents be reported
immsdiately to the instructor is usanimous esong the 35 reporting
depertments.

The information and data collected and analy=med thus far in
this research deal vith msesures used to promote ehop safety. The
reader's attention is nov directed to inforsmtion dseling with actusl
eccidents occurring throughout a five-yeer Ipoxiod in the 45 depsrtments
surveyed, The nuabere of accidents snd the equipment contributing to

their occurrence are revieved ian Table XX,
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Table XX. Hend and Pover Equipment Contributing to 193 Shop
Accidents ss Reported by 45 Vocationsl Agriculture
Departments end Occurring Thioughout a Five Year
Period

———
p—_—

Cause of Accident Huuber of Accidents

Arc welder kO
Pover savs 26
Wood chisel
Hend saw

HEaamer
Acetylene welder
Grinder

Jointer

Lathe

Band saw

Belt sandar
Planer

Drill press
Glass cutter
Plane

Wrench
Miscellaneous

0
>

Total 193

Of the accidents reported in Table XX only W% required a doctor's
care. Fev of the sccidents were serious and the majority of them re-
gquired only minor first aid for treatment. Eye and skin durns resulting
from operation of the arc velder vere responsible for 40 of the accidents
reported in Table XX. FPover saws contributed to 26 accidents and were
ranked second in fugucncy of occurrence. ThAree of hand tocls, banely,
the wvood chisel, band sav, snd haamer folloved im order of their fre-
quency of contributioms to accidents. Factdys involved in 14 accidents

were not indicated and were included as miscellaneous accidents. Wood
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slivers, a chain hoist, s blovw torch, a drsv knife, and the swvalloving
of a aeil were other =miscellaneocus contributing causes of ehop accidents.

Teble XXI. Year of Instruction in Vocationmal Agriculture in
Which Accidents Occurzed

—— ——
Tear of Instruction Number Per cent
Agriculture One 58 25.0
Agriculture Two 38 19.6
Agriculture Turee T 40.0
Agriculture Four 30 15.%
Totsl 193 100.0

It ie interssting to note that the largest muaber of sccidents
vas reported as happeaing to stu@ents in their third year of vecatioaal
agriculture. Most departments of vocational sgriculture use the Jjunior
Year primsrily for fara mechanice instruction vhich consists of the
fara ahop vork area of training. 7This results in the large number of
accidents occurring in that yesr, as is borme out in Table XXXI. The
coabination of Juniors amd seniors in vocational &griculture in cany
echools results in larger clssses vhich mey also have an iamportant ef-
fect on the nuaber of accidents reported for that year of training.

There was considerable variatioa in the frequeacy with which eome
of the rules wers listed in Table XXII which follove, tut it is difficult

to arrange thea according to importance. They all play an important part
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in the prevention of mccidents in ferm shops in South Dakote., The writer
sslected the rules listed most frequently as those outstanding examples
pusticed in South Dakota farwm shops.

Table XXII. Principle Sefety Messures Lisied by 45 Vocational

Agriculture Teschers as Those Most Important in
Mainiaining Shop Sufely

e S T T T T T e R A T e e e T N ———
Have thorough kmowledge of operation of equipuent

-

Allow no horseplay or loafing

-

Obgerve all rules snd regulations

Allov opurator only around machine

*

Keep tools sharp amd in good repair

.

Demcnstrais bhafore allowing use of tools

Wear proper clothes and protective equipment

Use the proper tool for the proper work

O &® NN O U & w B
*

Do not hurry or rum in shop

=
(=]

Practice courtesy

2

Respect machinery

B

Use safety tests befire imitiel operation

-
w
.

Esep safety guards in place

=

Do mot operate equipment vhen instruztor is absent

Arrange tools and sgquipment properly mmd leave in designated places

-
AV}
L]

16. Provide proper ventilation
17. Esep shop clean
18. use previous accidents as examples

19. Instructor should set example



20.
el.

23,
.
as.

Table XXII (Continued)

Use safety vieual aids

Keep welders shielded

Help amd check esch other vhen needed
Keep combustibles in proper containers
Supervise closely

Do mot talk to or distract machine operator

30
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SECTION VI
SUMARY

In conducting this study, the writer sought to discover the
emphasis deing placed on farwm shop safety by vocationsl agriculture
teechere in South Dakota. Ths teachers used in this study were repre-
seatative of a cross section of the state. Over one-helf of thes teach-
ere bad taught farm shop from 5 to 9 years. Forty per cent had taught
for 10 years or wore. These instructors taugdt in varying sises of
shops, the most commod sises rangiag from 1h00 to 2600 squere feset of
floor space.

Only 22 per cent of the tesachers indicated sdsquate training in
the sefe operation of commos pover toola fouod in their shops. This
result may be dus to the fact that emay shope are limited in the npumber
of mschines. It is evident tbat more training is needed in the operation
of wvelders, jointers, planers, snd vood lathes.

Over 95 per cent of the teachers indicated insufficient knowledge
of shop mschinery. This figure definitely implies the need for more
training in farm shop. A vast mjority also belleve a college dourse in
shop safety would be desirable.

Teaching farm shop safety as a daily integrated pert of shop ex-
periences wvas considered aost effective By 75 per cent of the instructere.
Tweaty-five per cent felt they could fulfill their objectives more satis-
factorily ¥y sessioas covering only sbop safety. Tha most fngunt esount

of tima indicated for the teaching of shop mafety vas 20 to 2% hours

throughout a four-year prograu,



Agriculture ipstructors mke frequent use of various methods of
teaching sbhop sefety. Those coasidered most sffective vere safety dea-
onstrations, classroon recitation, and safety rules. All sdops mmde use
of mechanical devices ead fregquently used wovies as effective visual
aids.

Instructors felt the circular sav and jointer vere the most
dangeroiis pover tools vhile the vood chigel vas ranked highest ampoug the
hasd tools. All instructors geve previous imstructions before allowing
BoyYs to opsrate shop sachines. This possidbly accounts for the relatively
smsll nuzber of shop accidents. Also to De conmidered is tha fact that
68.8 per ceat of the imstructors do not allov first year boys to uee
pover equipasnt,

Many departments do not have sufficient space for proper use of
" wachinerxy and are crowdsd vhen classes occupy the sbop. Three-fourths
of the eshops are adsquately lighted and ventilated,

Most of the shops vere reported as being equipped wvith first eid
kits. The lack of first aid kits is a definite indication of a wveakness
in the shop program. All But twvo depertasnts were reported to have fire
extinguishere. Their sbsence in farm ebops could constitute @ breach of
fire lavs. B#ince tbe poseibility of fires in the farm shop are great,
wore than 63 per cemt teaching the use of the t'ire extinguisher should
follow this practice. -

Indicstions sre that most of the fara mechanice instructors re-
quire the use of goggles or sye shields vhem perforuing dangerous sbop

operations. Velding screens are not universglly used to preveat eye

injury.
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Twenty per cent of the farm shops bave inedegquate storage facili-
tiea for combustidble materials and only & fev more than half have proper
containers for vaste materials. Obviously, such conditions should be
remedied -

Fev vocational agriculture teachere are uaing marhed danger
sones or safety color schemes to prevent shop accidents. A mjority
fesl that protective clothing is essential to shop safety. Although the
grounding of electrically-operated equipmsnt is an izportamt precaution
ia shop safety, it is surprising that only 21 of the 45 dspartments re-
ported having eguipmsnt grounded.

More accidents happened in the third yssr of high school prepers-
tion then in eny other year. The more extensive use of ebop fecilities
during that year is 1liXely the prisary ressoa for such occurreace. Fresh-
asn vere also subject to fregueat accidents. The arc veldsr ves respobn-
sidble for 40 of the accidents reported although these consisted mostly
of eye and skin burns. The pover savw contriduted to 26 of the 193
eccldente reported. The vood chisel and harnd sav were next in oxder.

Of the 193 accidents reported, only 4h required s doctor's care and mone
resulted in permanent iajury.

This study reveels that instructors in South Dekota have accepted
the responsibility of teaching shop safety in en effort to curd the
ever-riaing rete of accidents among our !'nrn youth. Through co-operetive
efforta on the part of both student and instructor, sgriculture caa be-

come a relatively safe occupation.
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B8ECTIOR VII
RECOMMENDATIONS

Teachers of vocstiomal agriculture in S8outh Dakota sre svare of
their obligstion to include farm shop safety in the farm mechanics in-
structiomnl program. They ere in general agreement regarding practices
necessary for safe participation in a school farm shop progran. Through
iaterpretation of the research data the following recommendatiofs are

presented:

1. Minimum sise of a fars shop should not be less than 2000
square feet. Adequate spacs vill lessen dengers resultiag froam crovding
students, equipment, supplies, end projécte.

2. Curriculum cdanges peed to be rmde im the sgriculture educa-
tion program for prospective teachers, assuring edequate treiniag in all
aspects of ferm amechanics safety. Work shops and short coursts—should
be offered to in-service teschers in shop wvork and shop safety., Suech
training could be provided by the training institutions off.catjus and
oa a district basis.

3. All vocational agriculture studeats sbhould e given prelimi-
pary imstructions before oporating power equipment. This practice would
aspure the studesats’' possession of fundamental kmovliedge in safe operating
proceduxre of shop mschines. Each student should also be regquired to
setisfactorily pass a safety test before initisl operstion of each pover
tool.

k. All shope sdould contain a vell-equipped first aid kit and
have fire extinguishers reedily aveilable. Ir addition, all vocational
agriculture studeats should hsve s fundamgntal knovledge of first aid
application emd knov bov to operste fire extinguishers.

5. YVocationsl sgriculture students cught %0 be required to wear

protective equipmsnt and clothing vhen their use is desirable as a safety
precaution,

6. Cosbustible msterials used in-fara shops should be stored inm
properlYy labeled sefety cans avay froa fire hazaxds. Adeguate and plasinly
marked containers should also be provided for scrsp msterials to assist
in mintaining a neat shop.
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T. Work danger zomés should be marked in school fearm shopa to
glve machine operators maximum protection.

8. Color dynamice should bs stressed when peinting shops and
equipment., Color plays sn important part in keeping students svare of
safety hazaxds.

9. Electrically-operated equipment in farm shops ehould be
grounded. Electric shock fieguently results from ungrounded squipment
and presents a serious safety hazard. '

10. EBtudents need more and detter instruction in the proper and
safe usa of such hand %tools as the wood chisel, sawv, snd hammer. Proper
conditioning of hand tools also coatributes to their safe use.

11. Shop safety should be integrsted into the regular progrem
of instructioam to provides well-cozditioned safety habitas in the daily
routine of vocational agriculture studeats.
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APPEINDIX A

Le Center, Minn.
April 22, 1938

Dear Teacher of Vocatiomal Agriculture:

I au a gredimte student at South Dakots State College spd am
aov involved in the writing of e research paper entitled: "Safety
Programé in the High School Farm S8hope in South Dekota”.

Your scbool hes been rated as having one of the ocutstanding
farm shop Progrems ia Bouth Dakota and has been recomzendied to me o
be used in my study.

1 aa eaclosing & questionmaire, vkich vhen co@pleted by you
vill aid me ir the vriting of this resesrch paper. This paper is to
be coxpleted by summer; therefore, I would appreciate the return of
the completed questiommaire as quickly as possible. Enclosed you
vill find a stamped self-addressed envelope which is for your com-
vesieace ia the returaing of the qusstionuaire.

. I assuze you thst all informetion received from this question~
asire vill bde held confidential and neither your school mor your nace
will be sssociated vith it in the writiag of the research paper.

Sincerely yours,

L. R. Hohkach

39
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APFERDIX B
Questionneire Regarding Farm Mechanics Shop Safety

Hov many years have you beea teaching vocationsl agriculture ahop?

o, (- years

Vhat is the approximate sigzs of yOur present shop? length
width

Indicate your training in the safe operstion of coammon power tools
by placing 8 Yes or lNo im each coluan.
Received training

&gmt\o Insdequs te in qglggc

8. Cirxcular pover savy

». Drill press

]

¢, dJolater

d. Planer

¢, Orinders

f. Rlectric welders

8. Acetylene welders

RERRENR

h. XIathes
i. Bead savw

Do you think more uadergrsduate college shop courses should be re-
quired for eg teechers? (Underlins choice) Yes No

Do you think a college course in shop safety should be set up for
prospective ag teschers? (Umderline choice) Yes Mo

Vbat method do you consider most effective im teachiag shop safety?
Indicate ome choice by checking (X).

a. Teught as & daily integruted part of shop teaching?

». Tought only vhem occasions arise meking it Dacessery?
c. Teught in sessions devoted offly to shop safety?

Approximately hovw much time in sbop sefety imstruction does each bay
receive im four years of agriculture? hours
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8. Do you feel occasiossl reviev of shop safety rules important in keep-
ing boys avare of dangers ia their vork? (Underline your answer)
Yes JNo

9. Check (X) the folloving measures currently used by you ia sbop
safety instruction:

a, Safety desonstrutions 8- Mechanical provisiocas
__b. Classruom teaching of safety (Guards, shields, etc.)
—C. GSafety rules and regulations _ _h. Bsfety committees
—4. Use of safety posters i, Movies
— 6. Bafety tests for students i+ Flmstrips

f. BSafety charts k. 8lides

How do you rank them in importance? (lst, 2ad, 3rd, etc.)
a. —-bo Ce do -’o __f. -‘o .._hc —‘i ~J° -kl “lv

10. What pover tools do you regard as moét dangerous? List in order of
three acst daagerous.

2.
3.

1l. What dand toels d0 you regard e¢s most dangerous? List in oxder of
the five most dangerous.

1, 3.
2. ) k.
5.

Underlime your snsver to each of the following guestions:
12. Do your firet year bdoys use pover equipment? Yes No
13. Do any of your boys use shop pover tcols without previous Yes Ko

instruction?
1s. Is your shop spece adsguate for its largest class: Yes No
15. Are machisery and equipment crovded im your shop? Yes Mo
16. Is your shop sdequately lighted? Yes JNo
17. Is your shop sdegquatsly ventilated? : Yea Bo
18. Do you have a well-equipped firet aid kit in your sbop? Yes Mo
19. Do you have a firs extinguisher in you# shop? Yes Ko
20. Are all students trained to use the fire extinguisher in Yes Bo

an emergency?



2l. Do you use a welding screen or booth if velder is in shop? Yes No

22. Do boys vesr goggles or eyeshields when cutting, chipping, Yes o
grinsding, or weldjag?

23. Do you store combustibles in safety cams properly labeled! Yes No
2h, Do you store building ssterials inside of shop vorking spee@es Mo

25. Do you provide adequste and plainly warked coatsiners for Yes INo
screpvood, scrap metal, and oil vastes?

26. Do you have Aanger 30zes marxed arouad your mechines? Yes Mo
27. Do you use a safety color scheae in your shop? Yes Ko

28. Do boys wear protective clothing when performing hasardous Yes JNo
shop functionms, such as velding?

29. Is all electrically-opersted equipment grounded? Yes ¥o
30. Are all shop eccidents reported to you immediately? Yes Bo
31. Eowv many accidents have occurred in your farm ebop during

the last five years?! (Imclude previcus shop 1f you have
pot been im your present locstion five years)

With vhat hand tool Jature or serious- Cause of
or mach nese of eccident accident

32. ¥Within the last five Jears, hov many eccidents in the 3chool ferm
shop have occurred to boys inAg I _Ag II_Ag III_Ag IV .

33. Hovw many of the foregoing accideats required & doctor's sttention?

34. Nave you ever had s futal accident occur im your shop? If so,
vhat vas the nature and csuse’

35. State the rules you believe are most effective in preventing sbop
accidents.
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