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CHAPTER I: 

IliTRODUCTION AND PROBLEM 

The people ot Yakima county are interested in each 

other and in their children as is indicated by the number 

ot churches,, public buildings and service clubs. 

The county ot Yakima is situated in Central Washing

ton 149 miles southeast of Seattle, 220 miles southwest ot 

Spokane, 193 miles northeast ot Portland and 16; miles south

east ot the Grand Coulee Dam. The city ot Yakima, with a 

population ot 39,.200,, is the county seat. Yakima county has 

a population ot 138,200 and is served by two daily papers, 

three radio stations, fourteen business and professional 

organizations, eighteen junior and senior high schools, a 

regional library with twelve community branches and three 

bookmobiles, fifty-seven churches, ten service clubs, ten 

reclamation projects irrj.gating a total of ;6;,380 acres 

and with a total 1950 production of over 128 million 

dollars. Ot the 3,,072 counties in the United States, Yakima 

rates:1 

1st in production of apples, pears and hops 
5th in production ot cherries 

1 Yakima Chamber ot Commerce, pamphlet 1951, Central 
Washington College of Education, Northwest tile. 



5th in total agricultural production 
6th in production or all fruits and nuts 
8th in production or peaches 
9th in production ot plums. 
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Yakima city alone has eleven grade schools, two junior high 

schools, one senior high school, one junior college, six 

parochial schools, two business colleges and one trade 

school with a public and parochial school enrollment or 

11,74~. Approximately 70 per cent or the 12,040 homes are 

privately owned. In 1950 building permits totaling 6,916,1~~ 

dollars were issued with 340 permits tor new homes. fhe 

Yakima valley is not a poor one, neither is it one that has 

grown so fast that public.buildings and services could not 

keep up with the increased population. 

All normal communities devote much time and money 

toward providing sate conditions tor its people. Safety is 

as large as lite itself. Nothing is exempt from it -- the 

home, the church, the factory or the school. Schools are 

particularly safety conscious for two reasons. fhey should 

provide a sate place tor large numbers of children to assemble 

and they should promote satety learning through formal teach

ing and through practice. How well, then, does this pros

perous and seemingly normal county meet the physical and 

psychological satety standards in its industrial arts woodshop 

programs? 



3 

I. PURPOSE 

!he purpose of this thesis is to make a study of the 

research that bas been done in the field of safety in the 

industrial arts woodshop programs and to compare the re

commendations, as they are found, with the actual existing 

circumstanc.es in the junior and senior high schools of the 

county of Yakima. For the purpose of this paper the re

commendations of authorities are of no value in themselves, 

neither are the findings of the survey conducted in Yakima 

county. It is the comparison of the two that constitutes 

the main objective. 

II. PROCEDURE 

!o accomplish the comparison between maximum and 

minimum standards as prescribed by authors and authorities 

in the industrial arts field with those that exist in Yakima 

county it is ( 1) desirable to pre.sent the history and early 

foundations. of industrial arts and trace its development up 

to the place it holds in the school curricula of today, and 

(2) an exhaustive search must be made to find the material 

that will represent the philosophy and standards of the 

leaders.in this field today. An inclusive survey must be 

made in the county of Yakima to determine the conditions, 

bo.th physical and psychological, that exist in the junior 

and senior high school industrial arts programs. Neither ot 



these findings are of much importance unless a comparison 

can be made between the two to ascertain, within limits, 

how these schools compare with recommendations. 

III. LIMITATIONS 

The scope of such an undertaking must come within 

certain limitations. In the county of Yakima woodshops are 

the most prevalent aspect of the industrial arts program. 

Therefore, general shops and all unit shops other than 

woodshops shall be excluded. 

4 

Authors and authorities themselves are not in perfect 

agreement as to positive maximum and minimum standards that 

should be established, although they do agree within general 

limits. 

The answer to some questions in determining existing 

conditions are .. an interpretation, the answer to which must 

be arrived at by the teacher in charge of the room and the 

interviewer. An example of such a question is as follows: 

Is the condition of the work benches good, average or poor? 

This is a matter of interpretation of what constitutes a 

good, average or poor work bench. 

IV. DEFINITIONS OF TERMS USED 

Safetr. The state or condition of freedom from danger 
or risk, exempt from hurt, injury or loss. 



; 
Physical safety factors. For the purpose of this paper 

physical safety factors ID.JY be defined as any safety factor 

as it effects any part of the body except the mind. 

Psychological saf etY fact2r. Defined as any safety 

factor as it effects the mind. 



CHAPTER II 

HISTORY AND EARLY DEVELOPMENT 

The industrial arts program as it is known today is 

the result of the philosophies of many great men and has been 

influenced by the history and geography of many countries. 

Rousseau gave us the first basic philosophy of industrial 

arts. His idea of education was one which least hampers 

the development of the pupil's native bent.l He started the 

enthusiasm tor individual liberty and emotional participation 

in life. Pestalozzi, who studied Rousseau's writings, be

lieved. in communicating all instruction by direct appeal to 

the senses and understanding ot the student. 2 They both be

lieved that the development ot the child naturally proceeds 

from the concrete to the concrete and that the recognition 

ot this tact _is. es.sential tor the successful teaching ot the 

young.3 

1christ1an Gauss, "Jean Jacques Rousseau, " Encxclo
pedia 41lericana, :XXIII, 723-25'. 

2 llU.4.' p. 45'6. 

3 1J2li.' xx, p. 5'42. 
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The tirst adequate analysis of the mechanical arts 

was established in 1868 by Della Voss, a Russian. 1 The 

Russian development in mechanical arts was not tor general 

education but for. a better method of gi.ving shop instruction 

as part or the technical training at the college level. Each 

course ot instruction consisted of a graded series ot exer

cises without special reference to their application, and 

teaching was divided into three successive periods. The 

tirst was to learn the names of the tools, their care and 

their use. The second period was devoted to exercises, malting 

a variety of typical joints used in construction. The third 

period was spent making parts of machines which may have 
2 . 

been real or models. This method of training was considered 

better both in time spent and material learned than the 

apprenticeship method. 

About this same time the Scandinavian countries were 

developing sloyd work. This was done by all members of the 

tamily during the long winter evenings and consisted of making 

simple furniture, utensils and. tools mostly for their own 

use. Early sloyd schools were started as a result of a village 

1 
C.A. Benne9ti H;storx of ¥fiiual and Industrial 

Educatio.n 'jZO .l,2 1: 1 ( eoria,-YliDOis:ne Manual Arts 
Press, 193 , p. 14. 

2 
~., p. 19. 
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becoming famous for a particular type of work. However, 

production was foremost in these early schools. The teacher 

was expected to assist the pupils and often to finish the 

work if it became to difficult for the student. The down

fall of these schools resulted from the introduction of the 

machine and the increasing manUfacture and sale of liquor 

in that area.l 

A man who contributed much toward the development 

of the sloyd school was Cygnaeus, a Finn who was sent to 

Russian America (Alaska). Here he became aware of the need 

for popular education. Upon his return to Finland he was 

appointed the first director of popular education and open-

ed a school in 1866 based upon the Pestalozzian principles.2 

Handiwork was a part of this well-rounded elementary school 

and all subjects were taught by the same instructor. Cygnaeus 

was the first man to. draw a distinction between the sloyd 

school and sloyd instruction. Eleven years later Solomon 

devel..oped educational sloyd as a part of the elementary pro

gram in Sweden. 

The work of the Swiss philanthropist-educator and 

disciple of Pestalozzi, Ph1.111p Emanuel von Fellenberg, first 

established basic principles that substantiated the place of 

1 !.J21d.' p. 46. 
2 ~., p. ;7. 
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industrial arts as a part of general education. Thus, the 

idea put forth by Rousseau and Pestalozzi on the educational 

value of manual work found their application in all eountries. 1 

The United States had also developed in its thinking 

about industrial education. Calvin Milton Woodward, known 

as the great American champion of manual training in the use 

of fundamental tools in his applied mechanics classes, was 

the first to teach shop work without any direct or immediate 

trade or industrial motive. 2 

The World Exposition of 1876 held in Philadelphia 

was the first time groups from all parts of the world had 

displayed their progress in industrial arts. The Russian's 

display of skills and method of tool instruction, developed 

in a sequential pattern, created the most interest of the 

American educators. 

John Runkle, president of Massachusetts Institute of 

Technology, like Woodward, became aware of the benefits of 

manual training for all and recommended it become a part of 

general education as opposed to the teaching for a specific 
• 

trade. 

1 A. Kahler and E. Hamburger, Education~ .ID 
Industrial!&§ (New York: Cornell University Press, 1948), 
p. 603. 

2 Bennett, ~· ,ill., p. 318. 



:no 
After this long developmental stage the idea or manual 

training spread raster. In 1879 the manual training school 

of Washington University was fowided. In 1884 at the annual 

convention of the National Education Association, a large 

exhibit of industrial education attracted much attention. 

In the ten years from 1883 to 1893 manual training was in

troduced into public schools in more than fifty cities. B7 

1900 this number was more than doubled.1 

From the period 1900 to 19,0, two major developments 

have occurred in industrial arts. These were the vocational 

movement and .the general shop method. The vocational move

ment begun in 1906, recognized the value of industrial arts 

in general education but also saw the need of a school to 

prepare the 7outh for a particular vocation. The major 

questi.on seemed to be, should the public schools train the 

apprentices for private business at public expense? This 

was a highly controversial matter supported by industry with 

its financial backing and opposed by la-bor and school men 

in general. 

Several bills were passed promoting governmental support 

for vocational training in the public schools. The Page bill 

1 
Ibid., p. 397. 
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in 1911 promoted industrial education. The Smith-Lever bill 

supporting vocational agriculture was passed in 1914. The 

Smith-Hughes bill presented in 1914 and made a law in 1917 

was the most inclusive bill of them all and exists today. 

This bill definitely expressed the need for vocational ed

ucation, where the money should come from, and defined the 

limits the government should participate. The kinds ot 

schools aided by the Smith-Hughes Act were to be (a) those 

supported and controlled by the public, (b) less than college 

grade and (c) designed to prepare boys and girls over four

teen years ot age for useful or profitable employment in 

agriculture and in trades and industries. 1 The Bill as 

passed included. home economics for women. 

The Smith-Hughes Act harmonized the three constantly 

recurring and contlicting interests. These were manufacturers 

and labor unions, each wishing to regulate vocational train

ing in order to control the labor market, and the conflict

ing ideals of the supporters of practical education and those 

who feared vocational training would lower the standards ot 

cultural education. These confli.cting ideals still exist. 

Vocational and industrial arts advocates work together har

moniously for the betterment of education but vocational 

1 l,W., p. 5'47. 



supporters still believe in preparation at the high school 

level for a specific job as opposed to the industrial arts 

supporters who promote general education. 

12 

Wilbur's eight objectives are representative of pro

gressive thinking toward industrial arts in the public 
1 schools today. He lists them as follows: 

1. To explore industry and American industrial civil
ization in terms of its organization, raw materials, 
processes and operations, products and occupations. 

2. To develop recreational and avocational activities 
in the area of constructive work. 

3. To increase an appreciation for good craftsmanship 
and design, both in the products of modern industry 
and in artifacts from the material cultures of the 
past. 

4. To increase consumer knowledge to a point where 
students can select, buyi use and maintain the 

products ot industry inte ligently. 
;. To provide information about, and in so far as possible, 

experiences in, the basic processes of many industries 
in order that students may become more competent to 
choose a future vocation. 

6. To encourage creative expression in terms of in
dustrial materials. 

7. To develop desirable social relationships, such as 
cooperation, tolerance, leadership, fellowship and 
tact. . 

8. To develop a certain amount of skill in a number or 
basic individual processes. 

It is believed that an industrial arts shop must provide for 

planning, experimenting, testing and investigating to be 

part of the general education program today. Tools, machines 

1 Gordon o. Wilber, In<iustrial !1:1§ in Genet~l 
E*uiatiog (Scranton, Penn.1 International iextbookompany, 
1 4 ), p. 42. 
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and materials cannot be used without attaining some skill 

although teaching of skills is not as important in industrial 

arts as in vocational education. 

There are two schools of thought as to the best way 

to approach these goals and objectives. Each method will 

be presented, but it is not the purpose of this paper to 

discuss the merits of either. The unit shop, which is the 

most preval.ent, teaches one subject area in a given room under 

one teacher. For example, a shop that has one teacher and the 

only subject area taught is sheet metal, then this is a unit 

shop in sheet metal. Most small schools under the unit method 

only have one shop which is wood. Larger schools may have 

several unit shops in one bui.lding, each being separate from 

the other, covering different areas and of course under 

different teachers. Unit shops naturally stress the area 

involved and do not give the student a picture or an oppor

tunity to explore in other areas. This type of shop, then, 

does not meet the objectives of industrial arts unless there 

are sufficient unit shops available to the student to enable 

him to take courses in each of the shops, experiment, ex

plore and attain a few skills in several of the units within 

a relatively few years. This is impossible in small schools. 

To overcome this situation in the smaller schools, 

and even on occasion in large schools, the general shop 

method is employed. A general shop may be defined as an 
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industrial arts class under one teacher engaged in two or 

more areas of work at one time. The advantages of a general 

shop are as tollows:l 

1. 

2. 

3. 

4. 

5'. 

6. 

7. 

It is well adapted to the organization of industrial 
arts content in the light of the general education, 
exploration and guidance aims of the junior high 
school. 
It permits students to be treated as individuals 
with due respect for their differences in interests 
and capacity. 
It enables a student to discover his abilities and 
aptitudes through manipulation of a wide range ot 
materials, tools, and the processes that go with 
them. 
It offers an economical way to gain experience in 
many activities. 
It makes possible an adequate industrial arts pro
gram in a small school. 
It stimulates the setting up of a well planned shop 
and a carefully organized teaching content. 
It increases teacher efficiency. 

The unit general shop rotates the entire group through 

different subject areas in the same shop at different times 

under one teacher. A comparison of the general shop, the 

unit shop and the unit general shop is shown graphically on 
2 page fifteen. Critics of .the general shop state that not 

enough is done in any one area to be of value. However, the 

greatest criticism is that a teacher can not spread himself 

§luu? 

1 
L.V. NewKirk, Organizing~ Teaching .:th! General 

(Peoria, Illinois: The Manual Arts Press, 1947), p. 18. 
2 1R14., p. 17. 



0 

:r 

C EXPLIJRA TIOIV AlllJ ;.1J//JAllC£ 

T {OA/Jl/MER /../TER!iCY 

I IN/JUJTITIAL Ol?!Ett -A T! ON v 
E tlOCA T!tJ~AL f"{} f/N'PA T!OtY 

S A VOC/JT/O/IAL .TIV TE /f EJT.S 

l"IGURE 1 

THE UtllT SHOP CO/llUNT/fA1Et 
ON OWa TRAC>E b/¥/SI Oltl 

OF AJI 1Nl>llS7'1fY 

THE UNI T 6EllERAL. SHOP 
PRE..te-Nr ONE COMPLETc 
AREA oP INPfJ.S7R '( -.------

5> 

RELATIOUSH IP O~ GENE~AL SHO.P . UNIT GENERAL SHOP . A.ND UNIT <>HOP 



16 

thin enough to adequately teach several small groups in separ

ate areas, using different media, at the same time. Critics 

also believe this situation promotes disciplinary problems. 

The history or industrial arts had its early rounding 

with that of general education. In the beginnings industrial 

education was greatly influenced by the environment surround

ing the program as well as the philosophy of its instructors. 

As time passed a split developed; on one hand was vocation

al education, stressing preparation for a specific job and 

on the other hand was industrial arts, early known as manual 

training, stressing general education. These two theories or 

thought still exist but work together hormoniously. The 

general shop and unit shop are not opposed to each other 

but stress different objectives. The general shop offers two 

or more work areas at the same time as contrasting to the 

unit shop which offers one area. 

All shops, whether vocational or industrial arts, 

unit or general, have one common problem of safety. Regard

less of educational objectives, all shops must include safety 

as a part of every lesson, demonstration or other learning 

technique. The definition_ of safety doesn't give any limit

ations. It doesn't discriminate between physical and mental 

danger or risks. Therefore a 200 watt clear light bulb on 

the eye level may be less safe than a jointer without a belt 

guard. A dirty sink may be dangerous. It is the purpose of 



this paper to cover many or the factors that directly and 

indirectly, physically and psychologically, etfect the 

safety of the students in the industrial arts programs and 

to compare the recommendations of authors and authorities 

with conditions that actually exist. 
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CHAPTER III 

RECOMMENDED STANDARDS AND PHYSICAL FACTORS 

It might justly be said that the best guard for any 

machine is between the ears of the operator. Lectures, 

demonstrations or safety oaths have relatively little effect 

upon the operator unless he has the right attitude toward 

safety in his shop work and especially around machines. To 

preach constantly about rules in a shop is poor practice. 

To make no attempt at a cooperative attitude is still worse. 1 

Therefore, it is the students attitude toward the shop and 

suitable conduct that is or primary importance. 

A wild elephant charging through the jungle at you 

might change his mind the last minute and avoid trampling 

you. An enraged bull coming at you full speed, might, the 

last instant, change his mind and pass you, but a machine 

has no mind or human leniency. If the student's finger is 

pressed against the table saw when it is revolving, the 

machine will cut it off, not once in awhile, but every time. 

There are several conditions affecting class reactions 

1 E.E. Ericson, Teaching Problems 1D Ind,strial ~' 
(Peoria, Illinois: The Manual Arts Press, 1930 , p. 47. 
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toward safety. A few may be listed as follows: 1 

1. Is there an assigned working place for each student? 
2. Is there sUfficient space between benches or working 

places? 
3. Is there adequate and proper light? 
4. Are machines and common equipment centrally located? 
;. Is there a special room for class teaching? 
6. Are there adequate locker facilities? 
7. What is the condition of the equipment? 
8. Is there order in the tool room? 
9. Is there ample ventilation? 

10. Is cleanliness practiced? 
11. Is there shop atmosphere? 

The boy must be made to realize that his primary pur

post in the class is to learn, not to make a project to take 

home. If he is going to learn he must start with the basic 

processes and become proficient in certain skills. Also, 

he must learn to be careful, not to take chances and to be 

cognizant of others. At the beginning of the class the 

teacher renews his efforts and the student is interested and 

excited in this new laboratory class. As the teacher falls 

into a routine and the student has become accustomed to his 

work both tend to become lax. Ericson lists tour reasons 

that enthusiasm lapses. 2 

1. First wave of interest subsides when the newness of 
work wears off. 

2. As the interest becomes intense in production work, 
carelessness may show itself. 

1 ~., p. 105. 
2 !.hJ,.g., p. 116. 



3. Some students who start bravely lose interest due 
to inability or lack of natural aptitude. 
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4. The instructor begins to weaken little by little 
and his enthusiasm and fairness gives way to toler
ance and follows the path of least resistance. 

Attitude plays an important part in the development of the 

student in his shop program. One of the greatest influences 

to develop this attitude is through the frame or mind or the 

teacher. Boys find it difficult to have a lack-a-daisical 

interest when the instructor is sincere, honest and enthused 

about his work. 

Attitude, quality of work and safety are related to 

the length of the period. Too short a class period promotes 

hasty work and a feeling that he doesn't want to start some

thing very large as he will have to stop in the middle of a 

process and put his work away. It is important to the child 

that he sees progress in his work. This would be difficult 

during a short period, since most shops do their own clean up 

and work time available in one period is considerably less 

than the time between bells. Too long a period is conducive 

to both physical and mental fatigue. If the periods are 

double or over one hour long some means ot rest or change 

from the routine should be incorporated. 

In order to promote good workmanship, enthusiasm and 

general attitude, constant or periodical display of the work 
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done in the industrial arts departments are desirable. 1 

Bulletin boards promote interest if they are changed period

ically and reasonable effort is made toward them. Some 

instructors have been successful in appointing committees 

to assume the responsibility of maintaining the bulletin 

bO!rd. What does all this have to do with safety? It pro

motes pride in one's work. It gives a boy public recognition 

which he may never have had before. It stimulates him to do 

better, not only in crattsmanship but in responsibility, 

cooperation and sincerity to his class and his school. 

To further promote the desirable qualities in the 

student as well as another means to present material in an 

interesting way is through audio visual aids, which may be 

defined as any type of audio or visual stimulus aeed to 

supplement instruction by the sppken or printed word. Wilber? 

states that the contributions of audio visual aids are as 

follows: 

1. Aid to exploration and orientation 
2. Related information 
3. Teaching skills 
4. Atmosphere 

1 R.R. Harmon, Chairman, "Rational Council on School 
house Construction," Plant Guidp Commission, 1949, p. 68. 

2 Wilber, .2ll• ~., p. 125. 
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Otten when a person speaks of audio visual aids only 

the motion picture comes into mind. There are many other 

types of audio visual aids which may be used beneficially. 
1 Wilber presents the followings 

1. 
2. 
3. 

a. 

b. 

4. 
5'. 
6. 

i: 
9. 

Industrial trips 
Demonstrations 
Moving pictures 

It is especially valuable in bringing to the 
classroom certain aspects ot industry which 
cannot readily be seen at first hand. 
There is perhaps no other medium that can impress 
upon the young learner the necessity for working 
safely as the motion picture. 

Mock ups 
Charts, pictures, graphs, maps, etc. 
Film strips 
Slides 
Reflectroscopes 
Project charts 

Many times the class gets the idea that these aids are 

for their amusement and unless the instructor makes some 

preparation for an organized method of study, the resultant 

will be mostly entertainment. Many of these techniques lend 

themselves nicely for the incorporation of safety learning. 

As has been pointed out, safety is not a separate subject 

and normally should not be taken up as instruction isolated 

from the particular activity involved. In the presentation 

of all the instructional aids listed above there should be 

safety instructions. This may be presented openly and point-

1 
lJU..g.' p. 133. 
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edly as a safe method, or the idea may be cleverly disguised 

to the extent the student is not aware of receiving safety 

instruction as part of the whole process. 

Any one method of presentation of new material 1s not 

necessarily the best, but merely another way of appealing to 

the various senses. Each individual is different as to which 

sensory department presents the best image to him. The sense 

department that presents the best image to a particular per

son in one situation may not be the same sense that presents 

the best image at another time and circumstance. 1 It behooves 

anyone to know which sensory department is going to present 

the best image to a particular individual at a given time. 

The solution then, is to appeal to as many senses as the 

instructor can cleverly incorporate into the learning situation. 

The forgetting rate of any new learning is relatively 

high, depending upon many variables. Ebbinghans states that 

the ratio of what is retained to what is forgotten varies 

inversely with the logarithm of time and has a formula to 

that etfect. 2 Whether or not this formula is understood com

pletely or not, it is evident that retention is short, and 

implies to the teacher that safety instruction must not only 

1 J.B. Stroud Psyghology .1n Education (New York: 
Longmans, Green and dompany, 1946~; p. 443. 

2 
~., p. 'o;. 
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