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The teaching of mechanical draving, as a part of general education, is 
a problem of great importance in all phases of school life. This study 
is designed primarily to present inforticn, as complete as possible, 
conoerning practices arid methods of teaching dravdng used at the present 
time in the junior high schools of flhinois. 

Perhaps one of the niost serious problems encountered by jimior high 
school teachers of mechanical drawing is that of designing draving programs 
which will meet adequately the needs of boys and girls at this level. 
Because of the wide diversity of training and background on the part of 
drawing instructors, there is considerable variation of opinion among 
this group as to vthat constitutes a satisfactory program. 

Today's highly industrialized and techiological society vdth its 
neN products, methods, and procedures, places greater emphasis on the 
production and use of th'awings as the principal language of industry. 
How best to establish programs in terms of present day pupil needs is, 
however, a problem of grave concern to aU. interested in this field. 

The problem of this study is to investigate and record contemporary 
activities in the field of mechanical drang in the junior high schools 
of illinois. It is desired to encourage those interested in the 
improvement of junior high school drawing programs, to arrivo at more 
intelligent solutions of the numerous problems confronting them. 

The objectives which have played an important part in the forinulation 
of this study may be stated as follows: 

1. To assist in the improvement of junior high school drawing courses 
by presenting data which may be used as criteria for planning future 
courses. 

2. To point out the trend o± mechanical dravving courses in the 
junior high schools oí' illinois. 

3. To determine to that extent educators feel the need for well- 
planned, integrated mechanical drawing courses in the junior high schools, 

4. To determine why sorne schools do not include mechanical drawing 
as a regular part of the school curriculum. 



5. To study the effectiveness of present jtm±or high 
school 

mechanical draring programs in general education. 

The data, obtained through a questionnaire survey 
made in 103 junior 

high schools (approximately 72% of the total nber in the state of 

t 
illinois), showed that: 

1. More than one third of the junior high schools in 
the state of 

: 
Illinois do not offer mechanical dravdng of any 

ldnd in the school program. 

ì 
2. Many local school 1ninistrators have failed to recognize a 

need for mechanical drawing in the school program. 

' 3. In many schools where mechanical drawing is regularly 
offered, 

lack of adequate space, equipment, and facilities 
prevent the adoption 

. 

of a rich, full program. 

4. Teachers of mechanical dradng are often too heavily loaded 
viith 

other subjects to provide adequately for the 
needs and interests of pupils 

in this area. 

5. No standardized program of instruction i available. At the 

time this study was undertaken, there was no state course of study for 

mechanical drawing in Illinois. 

6. Very little provision is made for girls to receive 
instruction 

in mechanical drawing. Only three schools of the sixty-eight -vhich 

offered this type of training, extended mechanical 
drawing instruction 

to girls. 
7. All too frequently, visual aids ul-iich are often nade 

available, 

are not utilized in presenting instructional material. 

8. Lack of adequate space is the major factor which 
prevents the 

adòption ol' mechanical drawing in many schools. 

After careful analysis of the data, the following recommendations 

ara offered: 

General. 
1. That programs of instruction be designed to provide 

a broad 

background of experiences, in terms of pupil needs, 
interests and 

capacities. 
2. That greater emphasis be placed on the use of freehand 

sketching as an approach to the understanding of fundamental 
principles 

in mechanical drawing. 

3. That ample time, space amd equipment, to be determined by the 

state board of education, be provided in each school 
to meet adequately 

the needs of a basic program of instruction in mechanical 
drawing. 

4. That particular emphasis be placed on fundamental understandings 

and appreciations, rather than a mastery of manipulative 
techniques. 

5. That opportunities for advanced training be provided 
for 

pupils who have above average ability, and who show special interest in 

this area. 

6. That in-service teacher training is essential in providing 
for 

mad.mwi programs of instruction. 



tl._ Specific. 
1. That mechanical drawing be made a required subject at either the 

seventh or eighth grade level for ail boys; elective in these grades for 
girls. 

2. That two years of mechanical drawing beyond the seventh and eighth 
grades be offered to both boys and girls on an elective basis. 

3. That a state course of study be made available to provide 
suggestive guide lines for each school in the establishnent of more 
unified programs of instruction. 

4. That increased emphasis be placed on the use and development 
of audio-visual aids to supplement regular programs of instruction, 
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A SURVEY OF THE TEACHING OF CHANICAL DRA1ING 
IN THE JUNIOR HIGH SCHOOLS OF ILLINOIS 

CILA.PTER I 

flr'rRODUCTION 

The teaching of mechanical drawing, as a part of general 

education, is a problem of great importance in all phases of 

school life. This study is desiicd primarily to present 

information as complete as possible concerning practices and methods 

of teaching drawing used at the present time in the junior high 

schools of illinois. 

Perhaps one of the most serious problems encountered by 

junior high school teachers of mechanical drawing is that of 

designing drawing programs which will adequately meet the needs of 

boys and gfrls at this level. Because of the wide diversity of 

training and background on the part of drawing instructors, there 

is considerable variation of opinion among this group as to what 

constitutes a satisfactory program. 

Todays highly industrialized and technological society, 

with its new products, methods, and. procedures, places greater 

emphasis on the production and use of drawings as the principal 

language of industry. Actually, it does more than that; drawing 

has permeated our daily lives to the extent that it has now become 

an integral part of each of us. 
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The fact that mechanical drawing is needed by both boys and 

girls in the jimior high schools cannot be denied. How beet to 

establish programs in terms of present day pupil needs is, hovrever, 

a problem of grave concern to all viho are interested in this field. 

Statement of the 'ob1em 

The writer's interest in the problem of teaching mechanical 

dravîïng in the jimior high schools developed while serving in the 

capacity of industrial arts instructor in the illinois Secondary 

Schools, and as a strient at Oregon state College majoring in 

Industrial Education. Recent investigation has shovn that far 

too many jrnüor high schools do not have drath-ig programs of any 

ld..nd as a regular part of the school curriculizi. Yet, in nearly 

one hundred per cent of the cases where no th'avdng instruction is 
present, local administrators feel that there is a definite need for 

it. In many cases where draiing programs are integrated into the 

regular school curriculum, school authorities fail to provide 

adequately for the needs of the pupils. 

The problem of this study is to investigate and record 

contemporary activities in the field of mechanical draing in the 

junior high schools of illinois. It is desired to encourage those 

interested in the improvement of junior high school dra±ng programs 

to arrive at more intelligent solutions of the numerous problems 

confronting them. 
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Purpose of the Study 

It is the purpose of this study to present information 

relative to current practices and techniques used in the teaching 

of mechanical drawing in the junior high schools of illinois, in so 

far as teachers now active in this field have indicated. Perhaps 

by making such iiiformation available, insights may be gained which 

will have real value in the planning and improvement of future 

drawing courses. 

The objectives which have played an important part in the 

formulation of the study may be simply stated as follows: 

1. To assist in ths improvement of junior high school 

drawing courses by presenting data which may be used as a criterion 

for planning future courses. 

2. To point out the trend of mechanical drawing courses in 

the junior high schools of illinois. 

3. To determine to what extent educators feel the need for 

well-planned, integrated mechanical drawing courses in the junior 

high schools. 

4. To determine why seine schools do not include mechanical 

drawing as a regular part of the school curriculum. 

5. To study the effectiveness of present junior high school 

mechanical drawing programs in general education. 
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Definitions of Terminology 

Pom time to time throughout the stimdy, various terms are 

used which have special significance. In order to minimize the 

variation of interpretation of these terms, and to make clear 

their meaning as interpreted by the va'iter, the folloming 

definitions are given: 

Engineering Draming and Drafting. Dramings of a technical nature 

which employ the use of instruments and tools to form shape 

descriptions and size specifications connonly used in engineering 

and industrial areas, They may be either rnechzmical or freehand 

dramings. 

Mechanical Drawing, Thaditionafly, mechanical drawing has always 

been associated mith drawings thich have been made mith the use of 

instruments. In more liberal educational programs of today, the 

concept has gron to include freehand sketching as well. 

P'eehand Drawing and Sketching. Closely allied mith the theory 

underli.ng mechanical drawing, except that all snbols are executed 

Tiithout the aid of instruments. 

Architectura]. Dravrin. That branch of technical draming vthich 

attempts to represent in graphic forms the entire construction of 

huiìdings and similar structures. 

Drawiflg or General Draviini. hereas architectural and engineering 

drawing place special emphasis upon training for specific 

occupations, general drawing differs decidely from this point of 

view in that such programs are much broader in scope and tend to 
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contribute more nearly to the ans of general education in terms of 

total pupil dev1opment. 

General Education. The si total of all those school activities 

experienced by the pupil vïhich contribute to his socio-cultural 

background. 

Subjects iployed in the Study 

The material for the study was c1ram from one hundred and 

three junior high schools as so listed in the illinois School 

Directory. The material for the school directory vras furnished by 

various county superintendents throufhout the state, but no attempt 

was made by the Office of Public Thstruction to designate or 

determine that constituted a junior high school. Perhaps this 

accounts for the wide range of grades maldng up the junior high 

schools as indicated in the directory. In this respect, the schools 

showed a variation fron the sixth through the tenth grades. 

The smallest school had an enrollment of 27 pupils; the 

largest, 1,415. In most of the schools only one mechanical draing 

instructor was employed. Many rere devoting only part-time to 

drauing instruction. 

None of the information was obtained from the city of Chicago 

as junior high schools are not recognized in the school system of 

that city. 

The evidence produced as a result of this study was derived 

from responses to questionnaires from seventy-two mecinical drawing 



teachers, seventeen principals, six superintendents, and eight 

teachers of subjects other than mechanical drawing. 

Sources of Data 

The information for this study was obtained primarily from 

the foflowi.ng sources: 

1. Textbooks pertaining to the field of drawing or drafting 

2. Historical references 

3. illinois School Directory, l94-l949 

4. Questionnaires froni 103 junior high schools throughout 

the state of illinois 

5. Unters in the field 

Uniters in the field include those whose articles have 

appeared in recent and current issues of magazines serving 

industrial arts teachers. The purpose was to determine recent 

attitudes, viewpoints and suggestions which might contribute to the 

study. Other sources include unpublished theses bearing upon the 

study. 
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CHÄPER II 

T} HIS TORY OF DRAVING 

Origin and Growth 

There is no definite Iciowledge ol' when man first becare 

conscious of a need 1or drawing as a means to express ideas. 

Sometime after he had acquired the ability to converse vdth signs 

and sowids, primitive man began to make a permanent record of deeds 

and events in the form of crude drawings on the vralls of caves, 

end by inscribing on bone, stone e1 ivory. As nearly as can be 

determined, these first feeble efforts constitute the beginning of 

representative art. 

Archeologists tefl us that at the outset of the 1mom human 

story, a surprisingly advanced form of culture existed on the 

slopes of western Europe, appearing to consist of two distinct 

races. In referring to these groups, ïeUs (lo, p.14) states: 

These savages of perhaps forty thousand 
years ago were so hinan that they pierced shells 
to make necklaces, painted themselves, carved 
images of bone and stone, scratched figures on 
rocks and bones arid painted rude but very usable 
sketches of beasts upon the smooth walls of 
caves and upon inviting rock surfaces. 

The earliest draings were attempts to copy from nature and 

natural objects or were the results of pure accidente Elod, 

(3, p.162) in his discussion of the development of the fine arts, 

relates: 

The graphic or pictorial arts began 
very early th all sorts of drawing and design work. 
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How far back nictorial art goes in hinan cul ure 
it is impossible to say, but we imow that it was 
well developed in Ein'ope in Aurigmacian times. 
The art of this period was mainly outline 
drawing in color. 

From the vast wealth of accumulated Imowledge and the 

results of scientific investigation, there is every indication that 

man, since the dawn of civilization, has used drawings and sketches, 

crtde though they may have been at first, as a means of 

transmitting ideas other than by way of gestures and the spoken 

language. 

Ancient Drawings 

In order to determine the source of the first form of 

graphics upon which our presant system is built, it is necessary 

to turn to the once fertile valleys of the Nile and Euphrates 

rivers in Egypt and Asia. inor, where the permanent records of 

the most ancient civilizations are to be found. Here the early 

Egyptians, some seventy to eighty centuries ago, drew maps of the 

constellations vthile observing the action of the sun, the moon and 

the stars. Here too, the ancient Chaldeans built a great 

artificial system of irrigation which surely must have been 

preceded by an organized plan, consisting, perhaps, of only a 

crude diagram in the sand, yet serving a purpose. 

Another evidence of the development of drawing of this era 

is to be fotnd in the planning and construction of the great 

pyramids, those mighty wonders of the ancient world, In his 
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discussion of these, Petrie (6, p.2O)ìn one instance mentions 

Semnifer, the architect, as being a member of the court of ldng 

Khiifu, and. again (6, p.92) when referring to the planning and 

construction relates: 

The masons' lines, dravri in red and black, 
are very remarkable in this and the upper chambers, 
as they show, to some extent, the methods of 
working . . . The red lines are ill-defined and 
broad, about 1/4. to 1 1/2 inch; but, to give 
better definition, finer black lines were often 
used, either over the red or alone, about 1/lo inch 
wide, 

From such evidence as this, we now Imow that the Egyptians 

did use a very careful and definite system of planning and graphic 

representation. 

Monimiental achievements such as the great pramids, the 

temples of Mesopotamia, and more recently, the great 

architectural and engineering accomplishrients of the Greeks and 

Romans stand today as living tribute to the ingenuity of these 

early cultures. It seems reasonable to believe that the great 

systems of roads, viaducts, bridges and anpitheaters constructed 

by the latter two groups could not have been acconnlished to such 

a high degree of excellency without some form of planning and 

drawIng to guide the work. 

Definite information relative to the designing and 

execution of these structures seems to be missing. As Higbee 

(4, p.81) points out, much of these facts are to be had only in 

languages such as early Italian and German, often very difficult to 

read. Th about the first century B.C., Frontinus relates how he 
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had plans made of the RoElan aqueducts. Further, and more 

conclusive Imowledge that drawings were used as a guide to 

constructive undertakings is supplied in the vritings of Vitruvius 

(, p.249), the great scientist and architect of that time 

(63 B.C. to 14 A.D.) who rote on the principles of' dialling: 

Therefore in whatever place dials are to 
be set out . . . let a line be dran on the level, 
and from the middle let there be se-t upright and with 
a set square, a perpendicular . . . let a centre be 
taken and indicated by the letter A; arid extending 
the compasses from the center to a point in the 
line, to be indicated by the letter B, let the 
circumference of the circle be described . . 

Here for the first time, it will be noted that definite 

mention is made of drawing tools and instruments, denoting the 

highly advanced stage in engineering and mechanical drawing 

reached by the Romans of some 2,000 years agoi 

The Idd1e Ages 

With the fall of the Roman Empire much of the culture of the 

ancient world was lost to the succeeding generations. During the 

fifth and sixth centuries the barbarian deluge from the North 

poured over the boundaries of the Emufre and almost obliterated 

the ancient civilizations. There followed a long period in which 

there seems to have been no progress. The Greek language was 

forgotten, Latin s iní'iltrated with eorruption, schools 

disappeared and imowledge of the arts and sciences vías lost. Only 

the Christian Church remained to preserve some semblance of order, 

and it is here we must turn to pick up, once again, the threads of 
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the story behind the development of draLng. 

Classical learning was kept alive in the monasteries of the 

Church, and it was the Bonedictine monks who acquired a Ioowledge 

of building methods and made plans vthîch preceded the construction 

of the churches and convents. Referring to a plan preserved by the 

Benedictine Order, longfellow (5, p.169) wrote: 

The famous monastic plan preserved in the 
Benedictine abbey of St. Gall is not only the 
oldest architectural vorking draving left to us, 
but a precise and authentic record of the manner 
of building in the ninth c entury, and in some 
ways more valuable than if it depicted a 
particular set of existing buildings, for it 
shows the ideal at which the enlightened builders 
of that day were aiming. it is a drawing on 
parchment, tv and a half feet by three and a 
half, dated S20, and sent to Gozper, abbot of 
St. Gall at that time, by some friend who is not 
identified, for guidance or suggestion in the 
rebuilding of his monastery which was then to be 
undertaken. 

France led in the great period of church and cathedral 

building which began all over Europe during the eleventh century, 

culminating in the Gothic cathedrals to hundred years later. 

Commenting on the part drauings played in this construction period, 

l7affle (20, p.332) reveals that drawings were used in planning the 

cathedrals of Siena and Cologne, and that elevation drawings of 

the west front of the Cathedral of Orvito were believed to have 

been made soon after A.D. 1310. 
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Lbdern 

Tîith the revival of learning in Italy, added emphasis was 

placed on the significance of drawing during the fifteenth and 

sixteenth centuries. Stimulated by the study of ancient literature, 

philosophy and art, a period of free expression and creative 

imagination began. Higbee (4, p.2) has this conent to make 

about drawing of this period: 

Pioneer artists and va'iters such as 
Ghiberti, Alberti, Pierre, Viator, Durer were 
concerned primarily with the geonetry of 
converging visual rays, the graphical 
mathematics the proportions of a picture should 
have in relation to the object, and the 
proportions within that picture due to its 
variing distances from the artist's eye. Even 
as they developed and systematized the graphical 
science of perspective, these artists and writers 
were aware that a one-view drawing had ita 
limitations in presenting true conditions. Fierro 
della Francesca (1410-1492) used three-view 
drawings made by orthogonal projection methods 
and in Albrecht Duer's "Vier Buchen von 
Menschlicher Proportiont' published in 1528 
nearly a century later, illustrations clearly 
show that he understood and used three-view 
drawings made by recognized projection methods. 

Leonardo de Vinci, perhaps the greatest name of the High 

Renaissance period, doubtless had great influence on the trend of 

drawing at this time. This distinguished artist, scientist, and 

engineer published a treatise on painting, vthich also included his 

ideas on the theory of perspective and expressed in graphical 

language the forecast of mechanical development of the years rthich 

followed. In reference to the earliest surviving note book of 

Leonardo which is now in the Institute de France in Paris, 
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Popharn (7, p.86) says: 

The leaves measure about 23 x 16 cm. and 
number (for the tmo separate parts together) loo. 
A good deal of these 200 pages is taken up with 
notes on military machines and tactics, some of 
this derived from Valturius. Ínother important 
section is devoted to architecture and there are 
no less than twenty pages with plans and views of 
domed buildings . . 

It is significant to note that during his active life, 

Leonardo not only practiced, but taught, as well, a method of 

graphical description which had for its direct purpose the 

recording and conveying of ideas on mechanical subjects. During 

the period which follovzed de Vinci, much of the structural 

activity centered around public buildings and civil engineering 

works, The technical nature of these constructions leads us to 

believe that graphical representation was the comnion source of 

information used to gu.ide the workmen. 

Toward the close of the eighteenth century, the development 

of descriptive geometry was brought about by the efforts of 

Gaspard Monge, the noted French mathematician. Monge condensed 

into one theoretical code aU the isolated methods previously used 

in geometrical drawing. This he termed la Geometrie Descriptive. 

His treatise on the theory of projection was designed to prepare 

uniform principles which could be used on the working drawings 

used in the various arts and also supply a method of graphicafly 

solving problems in solid geometry by practical application. 

The new science very soon became a part of the national 

education plan of France and quickly spread to Germany as well. 



In 121 Crozet, a former artillery officer under Napoleon, published 

his Treatise on Descriptive Geometry. This is reportedly the first 

Th'iglish p'±lication of' any importance in the field of descriptive 

geometry. 

The first hall' of the nineteenth century witnessed a rapid 

growth in the development of graphic language. The science of' 

orthographic projection was discovered, textbooks on drag began 
to appear, schools were established and technical education was 

founded. This great period of exDansion ushered in the Industrial 

Revolution and the beginning of the machine age. The evolution of' 

the steam engine, which had been in progress during the 

eighteenth century, had now reached a practical state through the 

inventive genius of James Watt and the problem of furnishing a 

method of' power for manuf'acturing and transportation was solved. 

The Me.chine Age placed greater emphasis upon drawing than 

ever before. During this period the whole theory of graphic 

representation underwent the same colossal change as all other 

fields of endeavor. Drawing now began to be recognized as an 

excellent method for conveying information of' a technical nature 

regarding the design, construction, and operation of' the many new 

machines which now began to appear in the industrial world. 

Stimulated by these developrnnts and changes, the blueprint 

process of reproduction was discovered, drafting materials and 

instruments were improved, and the first merican factory for 

nianiffacturing drafting instruments was begun about ig5o. No longer 

could the expression of fine lines, ornate borders, fancy lettering 
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and the use of colors previously used, be justified. Dravthigs 

became plainer and less intricate and the period of modern drafting 

had arrived. 

Draving in the Schools of Europe 

En1and. Until about the middle of the sixteenth century drang 
in England had been regarded mainly from a utilitarian point of 

view. In 1531, Sir Thomas Elyot, recoizing the iportance of 

draiing as a means of free self expression, published his views in 

his 'tBoke Called the Couvernour." Elyot also stressed the 

importance of technical drawings in relation to architecture, 

surveying and engineering. Expressing Elyots' philosophy on 

drawing at this early date, iatson (9, p.ZE37) quotes: 

I dare affirm a man shafl more profit, 
in one week, by figures and charts well and 
perfectly made, than he shall by only reading 
or hearing the rules of that science for half 
a year. 

Richard !ulcaster, another distinguished educator of the 

same period, strongly advocated the introduction of dravìing into 

aU the elementary schools of England, but it was not until some 

years later when drawing was introduced into the private schools 

by Robert Ricorde that it became a part of the national educational 

program. 

In 1647, Sir Viilliam Petty published his ideas on education. 

Quoting from this pamphlet which was printed in London, Bennett 

(1, p.45) relates: 
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That in no case the art of dravdng and 
designing be omitted, to what course of life 
soever those children are to be applied, since 
the use thereof for expressing the conceptions 
of the mind, seems (at least to us) to be 
little inferior to that of writing, and in many cases 
perfornieth what by vords is impossible. 

The first public school to attenipt to establish a department 

of drawing was Christs Hospital, as late as 1692, but the plan 

ended in failure. In connection with the project, Sir Christopher 

Wren asserted that designing or drawing is the basis ol' all the 

mechanical arts, and that its study had already been generally 

adopted in the schools of Italy, france, and the Low countries. 

After the close of Napoleonic wars, England rapidly 

developed into the leading industrial nation ol' the world. 

frmncipa]J:r due to this rapid industrial expansion, drawing was 

officially recognized as being a most important tjpe of training. 

Iii June lE37, a Normal School of Design, established and supported 

by the governrient was opened. Relating to the stated purpose of 

this school, Cubberley (2, p.467) quotes: 

. . to afford the manufacturers an opportunity 
of acquiring a courpetent i2ìowledge of the fine 
arts, in so far as these are connected with 
manufacture, and that steps ought to be taken to 
limit the students to these interests. 

This was the official beginning of instruction in design and 

drawing and it developed rapidly during the next few years. In 

l8S the Cross Commission reconnuerided that drawing should be taught 

to all boys. It was just a few years after this, in 1902, that 

drawing was included as a subject of the ordinary curriculum of all 

elementary schools of England. 
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France. In i'ance, a highly advaiiced systeii of art and technical 

schools developed through the efforts of the French people to 

abolish the apprenticeship system and to provide corrnnon training 

in government controlled public schools. The first of these was 

established in 1767 when a Free Royal School of Dravdng was opened 

in Paris. This was soon followed by the recognition of a national 

school of arts and trades in Compiegne. Napoleon Bonaparte vias 

deeply impressed with the training offered in this school and 

resolved to use it for training worcnen in related mathematics, 

science, and drawing. From time to time, similar schools were 

established throughout France and gradually the standards were raised 

until they were doing work of collegiate grade and furnishing 

technical experts and engineers for a variety of industries. 

By 165 France led the world in engineering education and 

in the development of instruction in technical drawing. The 

characteristics of the drawing instruction offered in the French 

trade and industrial schools, as outlined by Bennett (i p.24) 
are: 

(1) Early emphasis on geometrical drawing, 
followed by 

(2) Projection drawing leading up to dimensioned 
sketches, at the same time giving special 
attention to training and the memory for 
form and developing the constructive 
imagination. 

(3) Drawing to scale. 
(4) Machine drawing taught through the maldng 

of sections and details from assembly 
drawings and assembly drawings from detail 
drawings. 

(5) Designing parts of machines, applying 
knowledge ol' strength materials. 
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(6) Visiting factories to make dimensioned 
sketches of machines from which finished 
drawings were to be nthe. 

Further evidence of the emphasis placed on drawing in France 

is to be foimd in the report of the French Commission of 1865 which 

Bennett (1, p.287) quotes as follows: 

Among all the branches of instruction, 
which in different degrees, freni the highest to the 
lowest grade, can contribute to the technical 
education of either sex, drawing, in all its forms 
and applications, has been almost unanimously re- 
garded as the one which it is most important to 
make common. 

The commission attaches great importance 
to extending the teaching of geometrical drawing, 
as well in primary schools as in establishments 
devoted to technical instruction, It regards 
geometrical drawing as a most useful training for 
the practice of various traies and as an excellent 
means of direct demonstration, 

The progressive methods attained by the French schools 

during the eighteenth and nineteenth centuries in the science of 

drafting and design had a significant influence on the rest of 

the world. Iny of the basic procedures developed during that e 

are still used in the field of technical drafting today. Perhaps 

the greatest single contribution vras the origination of the theory 

of orthographic projection by Gaspard Monge in 1795. 

Germany. Drawing in the elementary schools of Germany was greatly 

influenced by the philosophy and methods of Pestalozzi (1746-1827) 

and his followers. Pestalozzi's interest in drawing grew out of 

his belief that sense impressions provide the basis for instruction, 

and that drawing as related to form perception trains the child in 
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an alphabet for describing geometrical forms which consisted of 

straight lines, angles, circles and arcs and was used to supplement 

his theories. Pestalozzi believed that repeated use of the 

alphabet would increase the îupilts ability to perceive objects 

in their true proportion. 

Foflovring the TTorld's Fair of l5l, Germany was quick to 

realize the inferior quality of her products of industry as compared 

to those of ance and set about to improve the situation. A 

number of free schools offering instruction in drawing, modeling and 

sculpturing were established. Perhaps the most famous of these 

was the drawing school located at Nuremberg. This school contrib- 

uted much to the progress of national industry and was recognized 

as being the outstanding school in central Germany. 

Describing the methods of instruction in the Nuremberg 

drawing school as reported by the 'ench Corrmiission of 1865, 

Bennett (1, p.292) quotes: 

As for the method of teaching, it is 

exclusively based on drawing from models in 
relief, graduated according to the proficiency 
of the learners, and advancing from the simplest 
models to the finest left by ancient art, and 
then to nature. The talented. director expresses 
his antipathy to copping from lithographs, which 
he regards as caligraphy, not drawing. In 
accordance with these principles, he has formed 
for his pupils very fine and complete collections 
of models. The teaching is distributed in three 
diisions :---1, drawing for ornament; 2, drawing 
from the antique; 3, drawing from nature. After 
attaining proficiency in drawing, the pupils pass 
on to modeling and sculpture in ood and stone; 
then, as soon as they have attained a certain 
degree of sidJi, they have to compose designs, 
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and to model and carve them. 
s S I I I S I S I I I 

As a preparation for the higher drawing 
school, there is an elementary school with courses 
occupying two years. The first, of eight hours' 
lessons per week i entirely devoted to free-hand 
drawing, beginning with exercises on straight 
lines and curves, on plane surfaces, on sinmetrical 
and regular bodies, and on simplex and complex 
ornaments, finishing with compositions. The second 
course, of six hours per week, is devoted to 
drawing ornaments, to drawing from the round, from 
the antique, and also to drawing furniture. 

Drawing in the United States 

In the United States, Boston was the first city to recognize 

a need for instruction in drawing. It was introduced in the 

Boston public schools in lE2l. At that time, llian Bentley 

Fowle, influenced by the vritings of Pestalozzi and other European 

educators, attempted to teach geometrical drawing as adated to 

conditions of that time. In order to obtain a suitable text for 

his classes, he obtained a dra'vnng book of ench origin, 

translated it into English, and had it published under the title 

'The Eye and the Hand." This book was the first text to be used 

for teaching drawing in the American public elementary schools. 

In l22, John Rubens Smith, a drawing instructor in New York 

City urote and published "The Juvenile Drawing Book" thich was 

heartily endorsed by the leading American artists of that time. 

Relating to the philosophy of Smith concerning the value of drawing 

in general education, Bennett (1, p.40g) quotes as follows: 
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In si.bmitting this Treatise on ]Jra-dng, 
it is to be understood that no pretensions aae 
made to new discoveries in the art, or to exhibit 
superior patterns to nìy predecessors. The systei 
is predicated on the ground that the principles 
of draving ought to form an intea1 branch ol' 
liberal education; and though it is not expected 
that every one who learns to read vrill, therefore, 
become a poet or author; or that, by learning to 
vrite, they must, consequently become 
chirographists, --any more than by learning to 
draw they must become artists or painters; yet no 
one, it is presiuned, vil1 deny the important 
connexion this art has with every pursuit in 
search of knowledge, and the courses of 
civilisation. 7lhat is architecture, naval, 
civil and military--the cabinet-maker, machinest, 
and manufacturer--every branch of natural 
history, that vdde field of creation--and, every 
scientific research, historical, political, and 
rnedical--uithout this all-important universal 
language? 

The intoetus behind the adoption of drawing courses in the 

public schools of Boston came from several sources. Horace Mann 

recognized the value of this type of instruction alter visiting 

the schools of Europe in L343, and recommended it to the 

Massachusetts State Board of Education in his famous Seventh Annual 

Report. In 15l, leading industrialists returning from the Indon 

Exhibit, iimnediately began to insist ion courses of instruction 

in drawing and design in the public schools. Thur 1E364 drawing was 

made a required subject in the Boston schools. A law passed by the 

Iassachusetts State Legislature of l7O provided free instruction 

in drawing for all persons over fifteen years ol' age who lived in 

cities having more than 10,000 population. This law paved the way 

for an evening drawing school which was begun at the Massachusetts 

Institute of Technology the sanìe year. Malter Smith, from the 



22 

South Kensington Art School in England, was employed jointly by 

the state of Massachusetts and the city of Boston to direct the new 

school and also supervise drawing and art instruction throughout 

the state. Three years later a Normal Art School was established to 

train drawing teachers for the Massachusetts schools and this 

proved to be an important step in the rapid development of drawing 

education vthich took place in the merican public schools during 

the next t decades. 

Follo'.iing the lead of Boston, drawing schools viere 

established in Philadelphia, Baltimore, Cincinnati, and Cleveland. 

Ln l45, Uilliam Lnifie, a well Imovm architect and drawing 

instructor in the Baltimore city high school urote "A Textbook ol' 

Geometrical Draviingt' ich for many years was the standard American 

text book on drawing. 

1Vhile drawing was being developed in the public schools of 

America during the latter half of the nineteenth century, the 

nation was going through a process of rapid growth and expansion. 

As new processes and materials were applied to industry from newly 

discovered sources, it was found that drafting and manufacturing 

were highly interdependent; that development in one is always 

accompanied by development in the other. ce the value of drawing 

was established as a means of conveying reliable information, it 

began to play an increasingly important role in the industrial 

process. Drawing took on new impetus and new meaning in the 

schools. Educational philosophy and thought rose to meet the 

challenge of a growing technical society and the foi.ndation for 
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modern industrial arts education as laid. In 1890, P'ofessor 

C. M. Woodward, one of the pioneer leaders in this movement, 

established his manual training school at Jashington University in 

St. Louis and in aa effort to meet the rising demands of industry, 

offered technical drawing as a regular part of the school curriculum. 

In the years that f ollovred, both theorists aiïl practitioners have 

turned their energies to the refinements and improvement of drawing 

as a language. Today, the science of graphical representation, as 

expressed by Higbee (4, p.95) 

is definitely moving tovard standardization, 
its literature is well-founded and well-defined, 
its teaching on a firm basis; its value is recognized, 
and its use in engineering and associated lines of 
activity is established. 
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CI{PTER III 

PRESENTATION 0F DATA 

ThE data presented in this chapter viere obtained in response 

to a questionnaire survey made in the jimior high schools of 

illinois. The purpose of the survey was to seek and obtain, if 
possible, pertinent infornation relative to the teaching of 

mechanical drawing in the junior high schools of that state. In 

most cases the questionnaire reached the mechanical drawing 

instructor personally. In schools where no industrial arts is 
offered, either the superintendent, the principal, or a teacher 

associated with some other subject area replied. Since these 

latter replies had. direct bearing on the study, they also, viere 

used in the final analysis, 

Questionnaires were sent to 143 junior high schools. 

Pom this number, 115 responses viere received. After careful 

analysis of the returns, 12 were considered to be of no value and 

were not used. The remaining 103 questionnaires, representing 103 

schools (approdmately 72 per cent of the total number of junior 

high schools in the state), were used in compiling data for the 

study. Table I presents the classification of school personnel 

replying to the qmstionnafre. 



TABLE I 

Classification of School Personnel Replying 
to the Questionnaire 

Position No. 

Industrial arts instructor 72 

Principal 17 

Superintendent 6 

Unknown 4 

Art instructor 3 

Vocational agriculttire i 
Total 

25 

It vd.11 be noted that in 70 per cent of the cases, the 

industrial arts instructor responded to the questionnaire personally. 

In all but one other case, in uhich the response tras received from 

the principal, no industrial arts or mechancial drawing was offered 

in the school. 

In setting up the study, one of the first steps undertaken 

v.s to deterwine the ntber of schools that offered mechanical 

drawing as a regular part of the industrial arts program. It was 

found that schools which regularly offered mechanical dravdng, 

outrnmibered by a substantial margin those that do not offer this 
type of training. See Table II. 
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TABLE II 

The Thrniber of Schools That Offer Mechanical Drawing 

ITo. of 
Schools 

Mechanical drawing regularly offered 6 66.0 

Mechanical drawing not regularly offered 35 34.0 

Total 103 100,0 

These figres indicate that a need for training of this type 

is definitely recognized by the majority of local school admin- 

istrators, yet 35 schools or 34 per cent of the total number 

included in the study do not offer mechanical drawing in the school 

program. 

In the cases where mechanical is a 

regular part of the school curriculum, the number of individual 

drawing instructors employed in each school was found to be one. 

Six schools employed tvo. Teo schools reìorted they were part of 

a unit of foin' junior high schools in a city system, in vthich a 

total of six instructors were employed in the four schools. The 

frequency distribution is compiled in Table III, 
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TABLE III 

Number of Draviing Instructors 
nployed in Each School 

Number of Instructors Frequency 

1 60 88.2 

2 6 8.8 

6° 2 3.0 
Total 68 100.0 

Tncludes total number of instructors emr)loved by four iunior hirrh 
schools. - - - 

Tha emp1opnent of only only one instructor in most instances 

indicates that this number is sufficient to handle mechanical 

dravdng programs as they now exist. It was found that in schools 

where two instructors were employed, a more extensive program was 

offered. 

Mechanical draving is required in 38 schools, elective in 14, 

and both required and elective in 16 schools. See Table IV. 

TABLE IV 

Curriculum Plan for Mechanical Draiing 

No.of 
Schools 

Required 38 56.0 

Elective 14 23.5 

Both 16 20.5 

Total 68 ÏÒO.O 

The grades in ;vbich mechanical drawing is taught was found to 

range from 7-10. Many schools require it in the seventh and eighth 
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grades, but no school offers more than two courses as a requirement, 

aining beyond this is purely on an elective basis. Table V 

refers to the classification of mechanical drauing by grades, as 

taught in the schools under consideration. 

TABlE V 

Number of Schools and Classification of 
Mechanical Dravdng by Grades 

Grades Required Elective 

7 13 0 

8 9 3 

9 1 16 

7&8 29 6 

7&9 i O 

8&9 1 3 

9&lO 0 2 

These figures indicate that mechanical drawing, for the most 

part, is required in the earlier years oí' the junior high school 

training, usually the first year. There appears to be a gradual 

tapering off process as the student progresses. By the time he has 

reached the ninth grade, mechanical drauing is principally an 

elective course. 

Question number s attempted ta determine if mechanical 

drawing ws taught as a separate subject, in a separate room, 

especially equipped for drawing. In response to this question, 

thirty-five ansvrered yes, thirty-three answered no, and one failed 

to answer. See Table VI. 
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TABLE VI 

To Determine if Mechanical Drawing is Taught As a 
Separate Subject, in a Separate Room 

Question No Question Yes No Number Answer 

6 Is mechanical drawing 
taught as a separate subject, 
in a separate room equipped 
especiafly for drawing? 34 33 1 

Lì many instances it was found that mechanical drawing was 

taught in the same room as the other arcas making up the industrial 

arts proam. Typical coimnents bearing on this question are as 

foflovrs: 

Our drawing proam is totally inadequate 
due to our not hang a drafting room and space 
for storage of equipment. At least 20 minutes 
of class time is wasted in issuing equipment. 

Mechanical drawing is taught as a subject 
only in the 7th grade. In the eighth grade it is 
taught in the shop in relation to a working 
drawing before a project is started. 

1:re do not have a well equipped drawing 
room. The wood shop is used. I make my o'vn 
models of the course I've compiled. 

In only two schools was mechanical drawing the only subject 

taught by the instructor. In one ol' these, the instructor had 

35 years' experiences the other had l. For the entire teacher 

group vho had experience in teaching drawing, the range was found 

to be from less than one year, to 35 years of teaching experience, 

with a mean average of 15.2 years. Forty-eight, or 70.5 per cent 

o± the instructors taught drawing as a part of a regular shop 

program which consisted of from one to five areas. These inclnded 



mechanical drawing, woodworking, general metals, 

mechanics and crafts. The remaining ig teachers 

drawing and from one to three subjects in additi 

arts. Table VII shows the ninnber of instructors 

taught by each instructor of mechanical drawing. 

TABLE VII 

30 

electricity, home 

taught mechanical 

ri to industrial 

and subjects 

Number of Individual Subjects Taught by 
Mechanical Drawing Instructors 

i'O of 
Sub jects 

No. of 
Instructors 

Mechanical draviïng only 2 2.9 

°Industrial Arts only 70. 

Indus trial Arts and 
one other subject 12 17.0 

Industrial Arts and 
to other subjects 5 7.3 

Industrial Arts and 
three other subjects 1 1.5 

Total 100.0 

°Industrial arts includes mechanical drawinc in all cass. 

The information suggests that, for the most part, mechanical 

drawing, as a phase of industrial arts education, is included in a 

general shop t7pe of program and that the majority of teachers are 

employed in this area. However, 18 teachers or 26.6 per cent are 

employed in areas outside the field of industrial arts. These areas 

include general science, mathematics, civics, music, art, physical 

education, and coaching. 



31 

It was foimd that the ruimber of classes taught each day by 

an individual instructor ranged from l-6. The evidence indicated 

that no standard procedure was used in establishing the program. 

In one school drawing was taught to six different classes one day 

each week, throughout the entire year. In another, it was taught 

to six different classes five days per week, Eor a period of from 

six to eight weeks each seine ster. Thus, the method of conducting 

the proam of instruction varied according to local policy. 

Table VIII presents iní'orrriation relative to the average number of 

classes taught each day by each individual teacher. 

TBIE VIII 

Average Number of Classes Taught Each 
Day by Each Instructor 

No. of Classes No. of Teachers 

1 U 16.2 

2 17 25.0 

3 10 14.7 

4 7 10.3 

5 7 10.3 

6 6 

°Unknown 10 J-4.? 

°No response was received to this auestion. 
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Table IX presents inhornation regarding the number of times 

each class meets per week. 

Average Ntunber of Îeekly Meetings 
Per Class 

No. of Meetings No. of Teachers 

1 5 7.3 

2 l 26.4 

3 7 10.3 

4 4 5.E 

5 22 32.3 

°1Jrilmovn 12 10.3 

ö rsrons rcçivÀd t,o this onAstion 

The relatively large number of instructors that cnduct 

daily classes in mechanical drawing indicates a realization of the 

need for training of this type in the over-EU industrial arts 

program. It vas noted that where daily classes in mechanical 

drawing were conducted, such programs usually extended over only a 

part of each semester. As the ni.inher of class meetings each week 

became less, the program extended over a longer period of time. 

The nu'nber of pupils in each class was foid to range from 

12-36, vdth a mean average of 19.47. Table X gives a xore 

comprehensive presentation of this subject. 
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TABI X 

Average Number of Pupils in Each Class 

Average No. in 
Each Class 

No. of 
Llean Schools 

12 2 

13 1 

14 1 

15 9 

16 

17 4 

ig 5 

20 13 19.47 

21 1 

22 2 

24 2 

25 6 

2o 2 

27 2 

30 3 

36 1 

°Uniown 6 

°I'To reDlY was given in response to this auestion. 

It is significant to note that the mean average (19.47) is 

more nearly attained by the eatest number of schools. The 

unusually large number of students attending classes in some 

instances suggests the crowded conrtLtions edsting in those schools, 
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The school having 36 pupils in one class had a total school 

population of 500; those having 30 pupils in one class had a total 

enrollment of 1,415, 1,040, end 210. Each of these four schools 

employed only one mechanical drawing instructor. 

It was found that the length of each class period varied from 

40 to 100 minutes, AU hut 13 schools, or per cent of the total 

nwnber included in the study, devoted only one period to instruction 

in mechanical drawing. These periods ranged frori 40 to 50 minutes, 

The remaining thirteen schools devoted two periods to mechanical 

drawing, and with these the range was found to be froni 0 to 100 

minutes. More detailed information concerning the length of each 

class period may be found in Table XI. 
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TABLE XI 

LenCth of Each Class Period 

Ingth of Each 
Class Period 

No. of 
Schools 

40 (mm) 10 14,7 

43 1 1.5 

44 1 1.5 

45 13 19.1 

47 2 2.9 

4 1 1.5 

50 11 16.2 

54 1 1.5 

55 7 10.3 

1 1.5 

60 3 4.4 

7 10.3 

E3 1 1.5 

90 4 5. 

100 1 1.5 

Unimovn 4 

Total 6 100.0 

0f the s cty±ht schools which offered mechanical drawing, 

it was learned that only three extended this type of training to 

girls, A foi.u-th revealed tentative plans to offer it to girls as 

part of a general shop program. Firther information regarding this 

.stfoject is sholNn in Table XII. 
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TABLE XII 

Nuber of Boys and Girls Receiving Instruction 
In Mechanical Drawing 

No,of 
Schools 

Boys 6 100. 0 

Girls 3 4.4 

These figures show that mechanical drawing is offered to 

boys in all schools, yet to girls in only three schools or 4,4 

per cent of the total number which have established it as a regular 

part of the school curriculum. This very unequal ratio clearly 

indicates a trend, which at the present time excludes girls from 

this t3ipe of training. 

The types of drawing most commonly used among the 63 schools 

are denoted in Table XIII. 
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TABLE XIII 

Types of Drawing Commonly Offered 

Tytes äf 
Drawing Offered 

No. of Schools 
in Ihich Used 

1llorldng drawings 63 92.6 

Lettering 57 

Isometric and projections 49 72.5 

Freehand sketching 42f. (4.7 

Perspective 32 27.5 

Oblique 29 42.6 

Detail drawings 23 33. 

Thacing 17 25.0 

Lnldng 15 22.5 

Architectiira1 14 20.5 

Graph nìadng 12 17.6 

Reproduction 11 16.1 

Map drawing 6 

Developments 1 1.4 

Freehand sketching has become an increasingly important part 

of junior high school mechanical drawing proams as evidenced by 

the significantly large number (64.7 por cent) of schools using 

this type of drawing. In r esponse to an inquiry as to whether 

additional types of mechanical drawing were to be added to the 

existing program the following year, fifty-three (77.9 per cent) 

answered no, thirteen (19.1 per cent) answered yes, and two 

(2.9 per cent) were uncertain. 
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For the most part, the equipment used by the various schools 

consisted of simple, inexpensive items, The tool most connonly 

used was the 45 degree triangle. This s closely Lollowed by the 

30-60 degree triangle, the drawing board, and the T-square, 

respectively. Each of these tools were used in over 90 per cent 

oí the schools. Three schools did not use drawing boards in the 

program, and four schools did not use a T-square. This, it seems, 

definitely limits the mechanical process of execution, for 

considerable emphasis is placed upon the T-square in constructing 

both horizontal and vertical lines. Thirty-two schools (47%) had 

drawing desks in regular use but of this number only twenty-six 

had drawing stools. Fourteen used blueprint machines, vthich, in 

some cases, consisted of a simple sun frame. Table XIV lists the 

equipment in general use by the various schools. Additional 

equipment used by one school consisted of a washer and dryer, 

parallel rule, and an erasing shield. 
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TABI XIV 

Eqidpment Used in echanical Drawing Classes 

Name No. of Schools 

Triangle, 45 degree 67 98.5 

Triangle, 30-60 degree 66 97.0 

Drawing board 65 95.5 

T-3quare 64 94.1 

Triangular scale 59 86.7 

Standard drawing paper 58 85.3 

Standard drawing pencil 58 85.3 

Compasses 58 85.3 

Diders 41 60.2 

Drawing desk 32 47.0 

French curve 32 47.0 

Bow pencil 28 40.8 

Drawing stool 26 38.2 

Protractor 23 33.8 

Ruling pen 18 26.4 

Bow pen 17 25.0 

Blueprint machine 14 20.5 
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The study disclosed a nuriber of audio-visual aids which were 

regularly used in presenting instructional material, The most 

coiraon of these was the blackboard which was used by sixty-four 

schools or 94.1 per cent of the total mnber offering mechanical 

drang. Others are listed in Table XV. 

TABI XV 

Audio-Visual Aids Eiiployed in Presenting 
Instructional Material 

Audio-Visual Aid No. of Schools 

Blackboard 64 94.1 

todels 4 70.5 

Posters 42 61.7 

Motion pictures 41 60.2 

Drawing board 39 57.3 

Charts 36 52.9 

Exhibits 30 44,1 

Study prints 25 36.7 

Slides 23 33.3 

Field trips 9 13.2 

Visiting speakers 1 1.4 

Film strip i 1.4 

It nu be noted that visiting speakers and film strips were 

not listed in the questionnaire, however, these were mentioned as 

being used frequently by one school. It is possible that other 

schools may employ these types of audio-visual aids, yet failed to 
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mention it $ince they were not listed. 

In an effort to determine the predominant ain for establishing 

individual mechanical drawing programs, each instructor was asked to 

rate in order of importance the íollowing objectives: General 

education, preparation for senior high school, vocational prepar- 

ation, and college preparatory. Fifty-three instructors (7 per 

cent of the cases) rated general education objectives as most 

important; thirty-six (53 per cent) rated preparation for senior 

high school as second niost important; thirty-one (45 per cent) 

rated vocational preparation third most important; and forty-four 

(65 per cent) rated college preparatory fourth most important. In 

some cases no choice was made. The complete order of rating may 

be found in Table XVI. 

TABLE XVI 

Rating of Objectives for Establishing 
Mechanical Drawing Pograms 

Order of 
Importance 

General 
Education 

Prep. for 
Senior H.S. 

Vocational 
Prep. 

College 
Prep. 

1 53 2 2 0 

2 3 36 1 O 

3 1 17 31 5 

4 0 0 4 44 

No reply 11 13 13 19 

The information reveals that, for the most part, mechanical 

dravdng programs are established, first, to meet the aims of 

general education, and secondly, as preparation for senior high 
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school, Many instructors, no doubt realizing the relatively sriefl 

number of boys who go to college, placed vocational preparation wefl 

above college preparation in the establishment of objectives, 

It was fornid that thirty-five schools (34) of the 103 

included in the study had not adopted mechanical drawing in the 

school program. Questions fifteen and sixteen attempted to learn 

if mechanical drawing was needed in these schools, whether or not 

it vías to be added, and, if so, how soon. Only seven schools 

(20) replied that drawing was to become a part of the regular 

curriculum. One cl' these indicated that it would be added within 

three years; another, within two years; tvo, within one year; and 

three were uncertain. Table XVII gives, in detail, the results 

obtained in response to these two questions. 

TABLE XVII 

Response as to hether Mechanical Drawing is Needed 
and hether it is to be Added to School Program 

Question No. Question ' Yes No No Uncertain 
Reply 

15 Is mechanical 
drawing needed in the 
school program? 14 4 17 

16 Is mechanical 
drawing to be added to 
the school program? 7 17 3 

The failure to reply to these questions in seventeen cases 

(4.6) the writer considers unusually high. Many responses 

received from schools which had no mechanical drawing sinply had 

va'itten across the front page of the questionnaire, tIf have no 
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mechanical drawing in our school", and no further effort was made 

to answer the questions therein. 

Seventeen schools (4.6%) gave lack ol' adequate space as 

the reason for not adding mechanical drawing; eleven (31.4%), 

insufficient funds; eight (22.%), no instructor available; ar1. 

one (2.%), no need for drawing. See Table XVIII. 

TABLE XVIII 

Reasons Which Have evented the Adoption 
of Mechanical Drawing 

Reason No. of 
Schools 

Lack of adequate space 17 

Insufficient funds U 31.4 

No instructor available 22,8 

No need for drawing 1 2.8 

Even though it was indicated in Table XVII by foin' schools 

that no mechanical drawing is needed in the school progran, it is 

significant to note that this is not the major factor which prevents 

its adoption. 
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CHAP 1R IV 

SU1,aARY A1D RE COLATI OHS 

S'nary 

Although there is no definite lmovrledge of when man first 

became conscious of a need for dra±ng to express and record 

constructive ideas, evidence iiicates that representative art has 

been used by mankind for thousands of years. The basis for our 

present system of graphic representation dates back sorne seventy 

centuries ago to the civilization of the ancient Egyptians. It 

has since been developed and improved by succeeding generations 

until today its value in our highly industrialized 

technological society is well established. Greater emphasis than 

ever has been placed on the production and use of draings as 

the principal language of industry. In the schools, the 

recognition for training in this area has manifested itself by the 

establishment of mechanical drawing programs as an interal nart 

of the industrial arts curriculum. The teaching of mechanical 

drawing, as a part of general education, is a problem of great 

importance in all phases of school life. This study was founded 

upon an attempt to detenne present practices and methods of 

teaching drawing in the junior high schools of Illinois. 

In setting up the study, the Illinois School Directory was 

used to determine the number and location of the various junior high 

schools throughout the state. A questionnaire wa then sent to 
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each school (143), seeld.ng inThrmation relative to the teaching of 

mechanical drawing in that psrticular school. A total of U5 

replies wore received and of this number, 103 were used in coirpiling 

data for the study. This figure represents 72 per cent of the total 

number of junior high schools in the state. 

The study disclosed that 6 schools or only 66 per cent of 

those responding, regularly offered mechanical dravthig in the 

school program. Sixty schools (83.2) employed one instructor, and 

six schools (8.) employed tuo. Forty-eight instructors (70. 5) 

taught industrial arts only, tuo taught mechanical drawing only, end 

the remaining eighteen instructors taught from one to three subjects 

in addition to industrial arts. It was found that the number of 

classes taught each day by an indidual instructor ranged from 

one to six, with the greatest number of instructors (25%) averaging 

about two classes per day. 

Mechanical drawing, for the most part, is taught as a 

required subject at the seventh and eighth grade level. Elective 

courses extend into the ninth and tenth grades. About fifty per 

cent of the schools indicated that mechanical drawing was taught as 

a separate subject, in a separate room, equipped especially for 

drawing. 

The number of pupils in each class was found to range from 

12-36 with a mean average of 19.47. The length of each class period 

varied considerably, and was found to range from single class 

periods of 40 minutes to double class periods of 100 minutes. J..y 

three schools offered mechanical drawing to girls and this was on 
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,n elective basis in each case. 

Types of drang coinnoniy offered in the various programs 

were rich in content and provided ample opportunity for a variety 

of experiences. The equipment most frequently used consisted of 

simple, inexpensive items. Thirty-two schools (47) had drawing 

desks, but only twenty-six (3.2%) had drawing stools. 

Many different types of visual aids uere used in presenting 

the instructional material. These included the blackboard, raodels, 

poster, motion pictures, drawing boards, charts, exhibits, study 

prints, slides, field trips, visiting sneakers, and film stris. 

Fifty-three instructors (7E3) indicated that general 

educational objectives constituted the predominant aim in the 

establishment of objectives thirty-six (53) rated preparation 

for senior high school as second in importance; thirty-one (45) 

rated vocational preparation third most important, and forty-four 

(65%) rated college preparatory fourth most important. 

Of the thirty-five schools (34%) in thich no mechanical 

drawing was offered, four (11.4%) indicated that it was needed and 

would be added to the school program within three years. Seventeen 

schools (4S.6) gave lack of equate space as the major reason for 

not having already adopted mechanical drawing in the regular school 

program; eleven (31.4%) indicated lack of funds as the major 

factor; eight (22.8%) indicated no instructor was available; and 

one (2.8%) said there was no need for drawing. 
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The conclusions reached in this study, after carefuJ. 

consideration of all data obtained from reliable sources in the 

field, are presented here to show the actual conditions, as they 

now exist, in the field of mechanical drawing in the junior high 

schools of Iflinois. 

1. More than one third of the junior high schools in the 

state of minois do not offer mechanical drawing of any kind in 

the school program. 

2. Many local school ad.ndnistrators have failed to 

recognize a need for mechanical drawing in the school program. 

3. In many schools where mechanical drawing is regularly 

offered, lack of adequate space, equipment, aud facilities prevent 

the adoption of a rich, full program. 

4. Teachers of mechanical drawing are often too heavily 

loaded with other subjects to adequately provide for the needs and 

interests of pupils in this area. 

5. Mo standardized program of instruction is available. 

At the time this study was undertaken, there was no state course 

of study for mechanical drawing in Illinois. 

6. Very little provision is made for girls to receive 

instruction in mechanical drawing. Only three schools of the 

sixty-eight uhich offered this t?/pe of training, extended 

mechanical drawing instruction to girls. 

7. All too frequently, visual aids which are often made 

available, are not utilized in presenting instructional material. 
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g Lack of adequate space is the major factor which prevents 

the adoption of rnecharical drawing in many schools. 

Recoimendations 

After careful analysis of the data found in this study, the 

following recommendations are offered: 

General. 

1. That programs of instruction be designed to provide a 

broad background of experiences, in terms of pupil needs, interests 

and capacities. 

2. That greater emphasis be placed on the use of freehand 

sketching as an approach to the understanding of fundamental 

principles in mechanical drawing. 

3. That ample time, space and equipment, to be determined by 

the state board of education, be provided in each school to neet 

adequately the needs of a basic program of instruction in mechanical 

drawing. 

4. That particular emphasis be placed on fundamental 

understandings and appreciations, rather than a mastery of 

manipulative techniques. 

5. That opportunities for advanced training be provided for 

pupils who have above average ability, and who show special interest 

in this area. 

6. That in-service teacher training is essential in 

providing for mamiuimnt programs of instruction. 
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Specific. 

1. That mechanical drawing be made a required subject at 

either the seventh or eighth grade level for all boys; elective in 

these grades for girls. 

2. That tvo years of mechanical drawing beyond the seventh 

and eighth grades be offered to both boys and girls on an elective 

basis. 

3. That a state course of study be made available to provide 

suggestive guide lines for each school in the establishment of more 

unified programs of instruction. 

4. That increased emphasis be placed on the use and 

development of audio-visual aids to supplement regular programs of 

instruction. 
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APPEIJDIX A 

COLflNTS FROL! TEACHI2S REGARDING THE 

ThACHING OF LDCHANICAL DRA.iING 

1. "Until recently, no instructor in this system was qualified 

to teach mechanical dravng . . . At present the extent of drawing 

I teach is freehand sketching of naps in a geography class." 

2. tl7fe are giving less tine to inechanica]. drawing at the present 

time than vïe did 10 years ago. The main reason: Lack of space . . 

Next year, due to an addition to our present building, I will have 

a large room available, so am planning to have a definite area 

equipped for drafting as part of a general shop program." 

:3. "iechanical drawing is offered in otn' cross section program in 

vocational agriculture and consists of a six weeks program." 

4. "lechardcal drawing is offered as an explorative area given 

usually at the start of the school year. I try to correlate it 
with other areas in the industrial arts program." 

5. "71e are always striving to better oir present dra-wing courses 

and we would appreciate any valuable information arising from 

your study." 

6. "Lchanica1 drawing is taught as a separate subject only n the 

7th grade. In the Cth grade it is taught in the shop in relation to 

a vor]cLng drawing before a project is started." 

7 "7e do not have a well equipped drawing room. The wood shop is 

used. I make my ovin models of the course I've compiled." 



. "For the riost pert, our students do freehand drawing but their 

lack ol' knov1edge concerning mechanical draving proves a drafoack, 

They are unable to use the ruler Thr poster work, lettering, and 

rria1dng looms. 

9. AU stixients required to take exploratory classes in industrial 

arts courses at 7th and th grade levels. Classes meet for SO 

minutes tiice each week for 15 weeks. Students may elect subjects 

at 9th grade level.Tt 

lo. "Our junior high includes only the 7th and 5th grades. The 

dravLng com'se is priniarily a sketching course 'dth instriunents 

introduced the last io weeks of a 9 week course." 

11. "This being mr first year of teaching, I can see many things 

that can stand resion next year. I believe I stressed proper 

form too greatly and didn't give quite enough time to freehand 

sketching. Next year I expect to present a more simplified unit of 

'viork. t 

12. ttijIe spend 6 weeks on lettering and 6 weeks on hand sketching." 

13. "'aphic arts uil be added to our mechanical drawing course 

next year." 

14. "I feel that we, as instructors, have failed to stimulate 

pupil interest through our methods of presenting mechanical clravring." 

15. "I would like to see more time for this program, but th 

enrollment increasing daily, there just isn't any more time in 

sight." 
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16. ttOul draving program is totally inadequate due to our not 

having a drafting room and space for storage of equipment. At 

least 20 minutes of class tiie is wasted in issuing equipnent. Tvzo 

new jimior high schools vdll be n operation i Septener and this 

condition will be reiedied, We believe that every boy should study 

mechanical dravdng and we try to present it vdth ful]. regards being 

paid to his nental capacity." 

17. AJ supplies and equipment are furnished free to the students, 

with the exception of the paper. Paper costs rim from twenty-five 

to fifty cents per student for a semester." 

l. "Vie may have a separate junior high of grade 7 and next year 

that should make several changes in our present program. Your 

report would be helpful in establishing a new program." 

1). "I would like to add more drawing but have insufficient time, 

equi'nent, and space. I am the only teacher with around 225 boys 

tuo times each week, I think a new building is planned for the 

future." 

20. "In our junior high school we have mechanical drawing 9 weeks 

for the Eth grade, 3 hours per week as a part of our general shop. 

In the 7th grade we have 9 weeks of drawing at the beginning and 

woodwork the rest of the time." 

21. "e plan some sort of a course to offer girls--some industrial 

arts work, probably general shop. Thawing may be a small part. 

If you have Imowledge of courses we would appreciate hearing about 
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22. There has never been a drawing pro'am here . . . I work in 

that dravdng I need in shopwork as the need arises." 

23. "Te have recognized the need for a department of industrial 

arts for several years. A building is in preparation ani. if' teacher 

is available the department will go in next LaU. It nul teach 

shop and mechanical drawing." 



APPENDIX B 

LEER OF TRANSIJIT TAL 

Dear Sir: 

Within recent rears the importance of mechanical draiing in 
the junior high school has come to be recognized. At this period, 
opportinities are provided for establishing exploratory ath 
developniental experiences in clravring which have direct relationships 
to the aims of general education. 

How wefl are contemporary mechenical drawing courses 
organized in the junior high schools? Vthat do such courses offer 
in terms of pupil needs? 

Because of an interest in the inprovement of over-aU junior 
h!gh school drawing courses, and because of a sincere desire to 
learn the answers to these and other equally important questions 
relating to this prohien, it is my purpose to gather pertinent data 
concerning the teaching of presont-.ay niechanical drawing courses 
in the junior high schools of illinois.0 

It vill be appreciated if you will cooperate by answering 
the questions in the enclosed forni as they relate to the situation 
in your school. A duplicate copy is included for your files and a 
return envelope for the copy to be used in this study. A copy of 
the summarized results may be had simply by checking the space 
indicated on the form. 

All answers will be handled in strict confidence and neither 
you nor your school will be identified with the final analysis. 

Very truly yours, 

Fred T. Bushong 
Thdustrial Arts Department 

'egon State College 
Corvallis, Oregon 

'thy illinois? Because that is my home and I have had two years' 
teaching experience in Illinois schools. 
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QUESTIONNAfl?E 

A Stody of Content, Methods, and Materials 
For Teaching Mechanical Drawing 

1. Name öl' school_________________________________ 

2. Jhat is your position? 

3. Is mechanical drawing regularly offered as part of the school 
program? _____Yes _____No. Il' no mechanical dravdng is offered, 
answer only questions 15, 16, 17, 1, and 19. 

4. 7hat is the total nimiber of individual instructors teaching 
mechanical drawing? 

5. Is mechanical drawing required or elective? 
Diat grades? 6 7 9 lO 

6. Is mechanical drawing taught as a separate subject, in a separate 
room equipped especially for drawing? _jes ____No 

7. hat subjects do you personally teach? Mechanical drawing 
only. ____Mechanical drawing and additional subjects. 
List additional subjects: 

3. Indicate the number of years you have taught mechanical drawing 
____. Ntber of mechanical drawing classes now teaching per 
day ____. Average nizaber of stodents in each class ____. 
Length of each class period ____n. Average number of each 
class meeting per week 

9. Is mechanical drathg taught to: ____Boys only? ____Girls only? 
____Both? 

10. Vthich of the following types of drawing are offered in the program? 
____eehand sketching _Lettering 
____'Îoridng drawings ____Detail dravd.ngs 
____Projections ____Tracing 
____Oblique ____Indng 
_Isometric ____Reproduction 
____Perspective ____Architectural 
___Ip drawing ___Graph maldng 

(Please list any others) 

il. Are additional types of mechanical drawing, other than those now 
being used, planned for next year? ____Yes ____Ho 



(2) 

12. Check equipment used in mechanical dra±ng classes. 

____Standard drawing pencils 
____Standard drawing paper 
____Triarigi1ar scale 

_Dravdng desk 
____Drawing board 
____Drawing stool 
____Compasses 
____Dividers 
____Bow pencil 
____Bow pen 
____iang1e, 45 degree 
____'iang1e, 30-60 degree 
____T-square 
___Ruling pen 
____French cin've 
____Pro tractor 

Blueprint machine 

(Additional equipment not here listed) 

13. Vhich of the following audio-visual aids are employed in pre- 
senting instructional material? 

____Motion pictures 
____Slides 
____Study prints 
____Fosters 
____Drawing board 

(Others) 

____Blackboard 
____Charts 
____Exhibits 
____Models 

Field trips 

J_4. In establishing objectives, which of the following ans is pre- 
dominant? (Rate 1, 2, 3, and 4 in order of importance, number i 
being most important.) 

____General education objectives 
____Preparation for senior high school 
____Vocational preparation 
____College preparatory 
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(3) 

The following questions are to be answered only if the school 
offers no mechanical drawing as a part of the regular school curric- 
ulurn. 

15. Is mechanical drawing needed in the school program? ____Yes 

No 

16. Is mechanical drawing to be added to the school program? ____Yes 
____No How soon? ____Year(s) 

17. VThich of the following reasons have prevented the adoption of 
mechanical drawing in the regular school program? 

____Lack of adequate space 
____Insufficient fimcis 
____No instructor available 
____No need for drawing 

1. Do you desire a summarized copy of the report when completed? 
____Yes ____No 

19. Do you have any additional comments you would like to make regard- 
ing your drawing program? If so, use the following space. 

Name 
School 
City_______________ 

(Your name and address will be necessary only in the event you desire 
a copy of the report when completed.) 

Please return, in attached envelope, to: 

Fred T. Bushong 
Route 1, Box 353 
Corvallis, Oregon 
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FOLLOW UP LETTER 

Dear Sir: 

I realize that you are very busy...just like all other 

teachers. Perhaps that accounts for the fact that the ques- 
tionnaire sent you several weeks ago has not yet reached ia. 

In case your intentions were good, but the questionnaire has 

been misplaced while awaiting an opportunity to respond, 

another copy is enclosed. 

If you are not interested in the study and do not intend 

to return the questionnaire, iL1. you rlease inform me to that 

effect? In this way, the results of the study uil not be 
delayed awaiting your re1y. 

Ti, in the meantime, you have already replied, please 
disregard this correspondence. 

Very truly yours, 

Fed T. Bushong 
Route 1, Box 353 
Corvallis, Oregon 


