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BUILDING CONSTRUCTION AS A PRACTICAL ARTS CORE

FOR THE

SIXTH GRADE

CHAPTER I

INTRODUCTION

Building construction is an activity that has been

carried on in various ways in many parts of the world

since the dawn of civilization. It lends itself very

readily to demonstration in the form of models or scaled

miniatures. Archaeologists have proved that models were

used even before history was recorded in written form.

The scaled miniature type of construction was used

in early times to help the workers in understanding their

particular kind of work. Miniatures used in building con

struction now play a very important part in reducing

modern building defects and costs,

Building in miniature has been taught in the Oregon

schools for several years, particularly in the high schools.

It also has been incorporated in the secondary curriculum

of several other states and Canadian provinces. This type

of construction is carried on under the name "Minimalic"

construction and is sponsored by the State Building Congress,

which was founded by 0. G. Hughson. It has been adopted as

a phase of the industrial arts program by the Oregon State

Department of Education.



The practice of miniature building is a basic objec

tive of general education as mentioned in the booklet How to

Organize and Supervise Boy Builders Clubs. The booklet

states: (27:11)

. . . Minimalic Construction is not so well
known and it differs in these particulars: (1)
the work is done by boys, before their apprentice
ship or vocational ages, and (2) its prime objec
tive is general education—the acquiring of prac
tical knowledge that may be of use' in later years.

Basically, consumer education begins at an early age.

Parents generally participate in training their youngsters

to be careful in choosing worthwhile items purchased at the

market. On the elementary school level pupils are taught

to observe the qualities of consumer goods. For consumer

education on housing, the State Department of Education

has prepared a supplement to the state course of study of

Industrial Arts for Oregon secondary schools, entitled

Carpentry and Building Construction. The pamphlet declares:

(33:5)

The program presented herewith contemplates
the construction of buildings in miniature as a
practical means of vitalizing the instruction and
applying the informational content. It is believed
that, properly presented, building construction
in miniature will focus the attention of young
people on trends in housing design, on construction
methods, and on the utilization of native building
materials which nature has so abundantly bestowed
upon the Pacific Northwest. This should lead to
increased "building consciousness" and to a con
sideration of the following "consumer values."



1. "Appreciation of the value and limitations
of wood as a construction material.

2. "Appreciation of construction methods
appropriate to the building requirements
under consideration.

3. "Acquaintance with materials and termin
ology used in plans, specifications, and
building construction.

4. "Appreciation of good construction; ability
to detect poor construction, either in
purchasing a home or in supervising the
construction of a new home.

5. "Acquaintance with the general procedure of
home planning, financing, construction,
and maintenance."

Boys and girls on the elementary school level enjoy

creating things by hand, especially things closely related

to their environment. Building construction in miniature

brings to them the means by which they take part in a

creative activity that can be either a part of the school

program or an after-school accomplishment. This type of

activity gives the youngsters a very good opportunity to

make effective use of leisure time. The activity can be

correlated with the practical arts program.

Needs and Values

This thesis is the outgrowth of the writer's interest

in the miniature type of construction and in handicrafts

which lend themselves to application on the elementary

school level. In the elementary field, the writer feels



that there is a need to correlate practical arts with crafts,

The objectives for the two subject areas are very similar.

In general the objectives of industrial arts on the elemen

tary level are closely related to the objectives of general

education. Earl (9:66) says, "If we analyze the implica

tions of elementary industrial arts objectives we will find

they are directly related to the objectives of general

education."

One of the aims in elementary industrial arts handi

crafts is to develop confidence in the youngsters' ability

to make useful things.

Another aim is to develop the ability to carry out a

definite plan of action in order to help the pupils gain

more self-reliance. Also there is the aim of giving the

growing boys and girls an opportunity for release of

emotional tension and a greater development of muscular

coordination.

In addition, there are opportunities, through the

industrial arts program, to help youngsters develop their

own hobbies. Many hobbies have been the stepping stones

to profitable vocations. Constructive hobbies tend to keep

boys and girls busy, reducing juvenile delinquency.



Statement of the Problem

One of the first essentials in dealing with this prob

lem was to decide on the number of crafts to be used in

connection with the "minimalic" construction, which forms

the major part of this study. It will be the general aim

of this thesis to show how the crafts selected can be

correlated with the miniature building construction acti

vity.

Since the objectives of the elementary industrial

arts are closely related to the objectives of general educa

tion, the writer believes that a correlated program can be

used on the sixth grade level.

Purpose of the Study

The purpose of this thesis is to develop a program at

the sixth grade level which will provide for miniature build

ing construction as a leisure-time activity, promote consumer

education, and stimulate pupil interest in the regular school

curriculum.

Sources of Materials and Methods
Employed in the Study

The materials for this treatise have been secured from

the following sources:

1. A survey of pamphlets, magazines, and books



pertaining to the historical aspects of

miniature building construction, the loom,

and the stencil.

2. A building project carried on during the

school year and during part of the summer

vacation, in which both boys and girls par

ticipated. Weaving of the living room rug

on a hand-loom and stencilling of drapery

material during the art period.

3. Interviews with supervisors and department

heads of industrial arts, home economics,

and art, and also with elementary principals.

4. Several personal interviews with the founder

of the "Minimalic" Construction Program.

5. A survey of recent literature pertaining to

the latest development of the miniature type

of building construction.

Limitations of the Study

Selection of the crafts was based on the practical

aspects and availability of the materials and equipment.

Other crafts would undoubtedly lend themselves to a project

like the one just completed, but this study was limited to

those mentioned above.



CHAPTER II

HISTORICAL BACKGROUND AND DEVELOPMENT

Early Application of the Miniature Facsimile

Models have been in existence ever since man began to

use shelter that required some simple kind of construction.

Archaeologists have aided in bringing proof, through exca

vations, that some models were made during the earlier

phases of civilization. They were used then for purposes

other than those currently associated with miniatures.

E. C. Baity in Man is a Weaver (2:39-40) describes one such

use made by our predecessors:

In very early times when a great ruler 
died, many of his servants, body-guards, and 
friends were killed and buried vfith him, so 
that their spirits might serve his spirit in 
the future life. But the people of Egypt, 
who believed strongly in symbols, early began 
to put models and drawings of people and things 
in the tombs instead of sacrificing living 
people for the sake of the dead, and burying 
all of the real things a man used. 

A reference from Talbot Hamlin (14:41) reveals still

another use and also that the Egyptians had a general plan

of construction:

. . . basic arrangement persisted as the foun
dation for the smaller Egyptian house plans
through the greater part of Egyptian history,
and many small models in terra-cotta or in
wood, which were buried in the tombs to fur
nish a home for the dead, remain to show us
the type.
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The Egyptians, moreover, had spectacular ways of

guarding the spirit of the dead, according to Encyclopaedia

Britannica (9:630):

The Egyptians, for instance, believed that
the human spirit, after death, was capable of
traveling on land, but required assistance
across the waters of the Nile, so they buried
with their dead a model boat called a "Spirit
Ship" to assist the soul across the river.

As civilization expanded, houses were built for the

common man as well as for the leaders. In these construc

tions there are indications that the Egyptians used brick

foundations. Plans "and the curious series of clay models

of the Fourth to Sixth Dynasties" (35:13) are revealing as

to structures. H. H. Statham in History of Architecture

(36:22-23) refers to the homes of the Egyptians:

On the character and aspect of the commoner
forms of Egyptian dwellinghouse an unexpected
light was thrown by the discovery by Professor
Petrie of a number of small clay models of
houses found in graves of the Tenth to Twelfth
Dynasty at Rifeh, and supposed to be intended
as residences for the souls of the deceased

persons.

Sir B. Fletcher in History of Architecture on the Compara

tive Method (13:38) adds further enlightenment in regard

to their houses and their use of models in planning them:

We also learn much about the humbler

dwellings of Old Egypt from the clay models
which have been unearthed and are now in the

British Museum and elsewhere. The model shows

an open yard for household work with rooms
behind ....



It appears that the Greeks had more freedom than the

Egyptians in designing their buildings and made more changes

during the construction than was customary during the med

ieval and Roman periods. As to the Greeks' use of minia

tures in designing their structures, M. 3. Briggs (6:23)

states:

.... they used a wax model of ornamental
details, and occassionally a general model of
the whole building. The specifications for the
Arsenal at the Piraeus has been preserved and
translated; it gives full instructions as to
dimensions, materials, thicknesses of wall,
and time of completion.

Very little information can be found about the employ

ment of models in the building of King Solomon's Temple,

or in its restoration. After the reign of King Solomon,

the temple was practically destroyed; several attempts

were made to restore it. The influence of the Romans and

others changed the design so much that it was very diffi

cult to trace it back to the original. The Dictionary of

the Bible (8:701) states, "Some (e.g. Williams, etc.) have

found the model of Solomon's Temple among the Greeks," but

there are conflicting opinions in regard to this.

Hamlin (14:68) says:

The two great free-standing columns which
stood outside the entrance of King Solomon's
Temple in Jerusalem have their counterparts in
an exciting ancient model of a Phoenician shrine;
undoubtedly they are distant descendants of
originally phallic symbols.
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The Standard Bible Dictionary (22:852) states:

The 'pillar' had for long been a common
adjunct of Phoenician sanctuaries . . . And
Solomon's architects planned for their pres
ence in connection with the temple as a matter
of course, without any special reference to
the ideas originally symbolised by the pillar.
The accompanying cut of the clay model of a
Phoenician temple is instructive in this resoect.

The two pillars were done by Huram, a Phoenician.

The Romans also were great builders. In carrying out

the architectural planning of their huge structures, they

used models of great significance. Cicero, ad 2 Frat. ii.

6 (6:42) asserts that ". . .models were frequently used."

In China the ruins of tombs, quite similar to those

of Egypt, furnish us an idea of their use of models.

Hamlin (14:408) states:

Incised slate reliefs, preserved from Han
dynasty tombs, show many illustrations of Chinese
palaces and houses. Tomb offerings from even
earlier periods frequently include house models,'
and the striking thing about both the Kan dynasty
pictures and the early clay models is the fact
that the curved roof does not appear in them. The
buildings have simple one-sloped roofs, distinctly
'classic' in general appearance, with almost the
same roof slope that distinguished the Greek
temples.

Just prior to the birth of Christ there seems to have

been a general acceptance of using models in various manners.

. Use of Models During the Middle Ages

During the Middle Ages models took on more specific
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uses which were largely for observation during the planning

and construction of churches, cathedrals, towns, and forti

fications. The making of models became common as a trade

closely related to the work of the architect.

Hugh Libergier is shown in a French picture, during

the third century, holding a model of a church he had

planned, for models were used as well as plans.

A Gothic picture of Osric, found in the Gloucester

Cathedral, shows him holding a model of his abbey church.

A fresco painting at Ravenna represents an archbishop, dur

ing the sixth century, making an offering of a model of St.

Vitale to the saint after whom the church was named. Models

were also used in Italy according to Briggs (6:98) who

quotes Vasari, "... thus Giotto made a model for the

campanile at Florence, indicating on it the various sculp

ture and decorative details." Enginhard, the private sec

retary of Charlemagne, refers to a model built by Eigel of

Fulda to illustrate a part of the latter's book.

Utilization of Miniatures During the Renaissance

During the period of transition known as the Renais

sance, the use of models continued to grow. The architects

were better organized and began to demand higher standards.

In Italy, during the early part of the sixteenth

century, Giorgio Vasari gave a church model, which had been
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made by the great architect Brunelleschi, to Cosimo de

Medici. And the Pope commissioned Michelangelo to make a

model for the face of the S. Lorenzo at Florence. The

prominent architects objected and considered Michelangelo

an "amateur". He was, (6:150) Vasari. 1. 410, "determined

to prepare the model himself, and not to accept any guide,

or permit any superior in the matter of the architecture."

In 1529 when the Pope was contemplating the attack on

Florence, he authorized Tribolo and another man to work

together in building a relief-model of the city and the

surroundings. It included a great number of detailed struc

tures, such as (6:152-153) Vasari, ii. 498-90 "the walls,

bastions, and other defenses." A cork model which was built

to scale could easily be taken down and moved. "There are

other instances of relief models of towns" (6:166) Vasari,

iii.172 "and of fortifications of Venice which was period

ically brought up to date." (6:166) Vasari, iv. 440.

There is some evidence that models were sometimes

used in conjunction with plans as Briggs (6:165) points

out:

It has sometimes been assumed that models
were used as a substitute for drawings, but
there are many references in Vasari making it
quite clear that this was not generally so.
A model gives to a layman the clearest idea
of a building in three dimensions, and though
we know that Brunelleschi was regarded as an
expert in perspective, on this occasion he is
evidently relying on a model and a utilitarian
plan rather than on a skillful perspective
drawing . . .
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An accompanying picture shows the architect handing the

model to his customer: however, there is also a plan right

beside him.

Another picture shows a model of a lantern. It was

made by Brunelleschi for the Duomo at Florence. It was con

structed of worm-damaged wood and has been placed in the

(6:165) "Museo dell 'Opera del Duomo", where it was to be

completed in conformity with Brunelleschi's plans. Part of

the model has been left open to expose some of the interior

construction. Two other models which appear to have been

made at an earlier period are in the seme museum. It is

believed that Bramante made "Innumerable" models according

to Briggs (6:165) who quotes Vasari, ii.437: Michelangelo's

helper drew five alternate rough designs for one event.

His patrons picked out one of the designs, which was then

matched with a clay model. In Florence at the Museo dell

'Opera del Duomo, there is a set of six wooden models used

for the completion of the cathedral. They are made on var

ious scales and some of them are in color.

The enduring models were made of wood; these were

used by the builders as constructive guides. Those used

just to give the patrons general ideas "-ere made of clay.

During the early part of the sixteenth century

Domenico da Cortona, a furniture maker and a pupil of

Sangallo, came to France. There he built a number of
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architectural models. Briggs (6:201) quoting Bloomfield,

i.29 asserts "... he is definitely said to have supplied 

models for Chambord. . ." "Other early models were made by 

him for cas-oies at Tournay and Ardres, . ." (6:201) Bloom-

field I. 9. Briggs (6:234) states that in France "... it 

appears that a model and a specification (devis) formed the 

usual basis of a Crown contract, with what we call a 'sche 

dule of prices'."

In England there appears to have been more use of

models during earlier history than during the eighteenth cen

tury. During the early days the model was used to explain

the general plan of design. Sometimes the words of the

master-mason were sufficient to guide the work of the crafts

men.

Briggs (6:242) quotes Jackson, Renaissance of Roman

Architecture: England (1922) op. 94-96:

Such a plan as Thrope's would have been
enough for the master-mason to set out the
walls, and the general design would be
explained by model, or Word of mouth, as
the building progressed, a great deal being
left to the master-mason and workmen who
followed the tradition of the craft in which
they had been brought up.

Near the end of the sixteenth century it was quite cer

tain that most of the details were left to the choice of the

craftsmen. '(6:247) "... pattern-books or models by itin

erant craftsmen ..." provided the details of ornamental

plaster ceilings.
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A model of the Star Chamber and one for the Banquet

ing hall, were made by Inigo Jones, a prominent English

architect. He was paid 37 pounds for building the two

models.

Another one of the great English architects, Sir

Christopher m, did outstanding work through the use of

models. A book compiled by the Royal Institute of British

Architects, entitled Sir Christopher Wren. (28:58) states:

On November 12, 1673, a royal warrant was
issued, addressed to the Lord Mayor and 108
others, setting out the history of the opera
tion, mentioning several designs, and ordering
a model of wood to be prepared and selected by
his Majesty: This is the remarkable design of
which the model exists at St. Paul's.

Not much historic material is available concerning the

Chapel at Pembroke College. There is, however, a wooden

model of the Chanel as it was finally constructed. It was

(28:229-230) "... probably prepared under wren's direc

tion."

In 1695, during the construction of St. Paul's, Briggs

states (6:290) ". . .we have the evidence of Wren's own

highly finished drawings and models, in which all decorative

details are worked out in advance."

Briggs (6:293) comments on this:

Wren used models frequently, e.g. for the
new quarters of the Royal Society, for the
Sheldonian Theatre, for Emmanuel College, for
the Greenwich Hospital, and for St. Paul's.
The last-named two are preserved in the Royal
Naval i-iuseum and in the North Gallery of St.
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Paul's respectively .... constructed to a
scale of about half an inch to a foot. The
St. Paul's model is of such dimensions that
one can stand upright in it. . .

Both models are made of varnished hardwood.

The use of the model was very limited during the

eighteenth century; history of architecture of the time

seldom mentions models.

Use of Models During the Modern Period

During the nineteenth century models were placed on

exhibition at the Soane Museum; these were small-scale build

ings designed by the founder of the museum.

Briggs (6:366) refers to the use of models in design

ing stage settings:

In 1831 Barrie was commissioned to design
the medieval setting for his new opera of
'Keniworth', and this so whetted his appetite
for the footlights that he converted the first
floor of his father's house in the Great Russel
Street into a model theatre, with all the mech
anical equipment in miniature.

The Queen's doll house, designed by Sir Edward Lutyens,

is one of the best examples of model-making in recent times.

The Encyclopaedia Britannica says of it:

It represents the amenities of domestic
life in the present century and is built to
scale of one inch to the foot. When shown at
the Wembley Exhibition, it was seen by hundreds
of thousands. In centuries to come this model,
protected under its glass cover, will visualize
civilization at the outset of the twentieth
century.
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Development of Models in the U. S. Educational Program

Men who believe in boys have been seeking for years

for something tangible which could be incorporated into the

school program to give boys who like to work with their hands

an opportunity for development. Although the need has been

widely felt, only a few men have devoted themselves to a

solution of the problem. Much of their work has been done

in the Pacific Northwest. The results of their efforts

have been highly gratifying and will lead, no doubt, to

greater interest and development in the future.

Ira Griffith, who had been a college professor of math

ematics, was working in the Oak Park, Illinois, schools when

he became interested in manual training. Being a great

believer in educational possibilities of manual training and

a great worker with boys, he developed a program that

attracted interest throughout the nation. His assumption

was that woodworking in the grammar grades had a subject

matter all its own, but since the work was still in its

infancy, there were no adequate text books in the school,

so it became necessary for him to write a text, which he

titled "Essentials of Woodworking". It is still used today

in a revised form.

Later, Mr. Griffith became the head of the Industrial

Arts Department at the University of Missouri. Here, in



18

1916, Griffith began to use miniature construction, scale

of If" = 1', as an aid in teaching full size construction.

George B. Cox, who is at present head of the Indus

trial Arts Department at Oregon State College, worked with

Griffith as a staff member at the University of Missouri

from 1916 to 1918. Mr. Cox accepted many of Griffith's

ideas and applied them in teaching carpentry at the Univer

sity of Wisconsin from 1920 to 1927.

Cox introduced the use of models in a carpentry

course taught be E. D. Meyer at Oregon State College in

1928, the year after he came to the college as head of the

department. A modified carpentry course is still part of

the Industrial Arts curriculum there.

The State Building Congress and its Founder in Oregon

Oliver G. Hughson, who is well known to many educa

tors, industrial leaders, and boys of the Pacific Northwest,

was born in New York but has spent most of his life in

California and Oregon. As a young man he made a promise

to his mother that he would take up a trade. After working

as a blacksmith apprentice for several years, he wished to

have a better educational background, so he used the money

he had saved and entered the University of the Pacific at

San Jose in 1886 to study liberal arts. Six years later he
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was graduated with a B.A. degree.

Later, Mr. Hughson was married and came to Oregon

where he served as a logging supply salesman. After that

he became the manager of the Portland Builders Exchange.

He became well acquainted with the work of apprentices and

assisted in making laws concerning them.

He felt that there was a great need to help young

boys who were not old enough to be apprentices but who had

time and energy that was being wasted. It was Hughson's

belief that all boys had an aptitude for creating things.

During the early depression years of two decades ago,

many thousands of boys were wasting their time, many of

them getting into trouble. Hughson felt that these boys

could be helped through the medium of wood, which was going

to waste. He tried to get lumber industrialists to help,

him promote his theory. The lumbermen were very slow in

accepting his ideas.

Hughson developed the term, "Minimalic Construction"

that has stayed with his program. It is explained by If. S.

Aubol (1:1) in Minimalic Construction in the Oregon Schools:

"The term is employed to designate the use of such scaled

miniatures in the teaching of the fundamental construction

processes in the building of residences, farm buildings, and

other structures for consumer and general educational

values."
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In 1933 Hughson organized his first Boy-Builders club

in the Hayesville grade school, now part of the Salem (Ore

gon) School District. It consisted of a membership of six

adolescent boys and a service station operator. The sta

tion operator was a "handy man" and served as the "boss"

of the group. Mr. Hughson related that some of the boys

were on the verge of becoming victims of juvenile delin

quency, largely due to idleness. Receiving inspiration

through his efforts, they took part in the building program

and developed into fine young adults.

The program was recommended on a state wide basis as

the Boy Builders Program, for 4-H boys under the sponsor

ship of Harry C. Seymour, head of the state 4-H clubs.

Many boys took part in it, building farm buildings; some

presented them as 4-H exhibitions at county and state fairs.

The "Boy Builders Program" aroused quite a little interest,

attracting the attention of elementary and secondary admin

istrators.

The State Superintendent of Public Instruction, Rex

Putnam, made the following satisfying statement about the

4-H Boy Builders Clubs: (39:5-11)

I'm very much pleased with the work of the
4-H Builders Clubs among the boys of this state.
I believe they're reaching many children whom it
would be quite impossible otherwise to assist in
the practical application of common tools and
building materials.
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Hughson wished to promote the "Boys Builders Club"

program among the other needy pre-vocational boys. He inter

viewed a number of teachers throughout the state. Quite a

number felt that there was a need for such a program and

several made use of it.

S. L. Godard, former Lorane High School Principal and

leader of the schools' Boy Builders Club, said: (39:11)

Such a hold has this building construction
project taken on the boys of this school and on
me, there seems to be nothing that could take
its place. It's a unique work that means more
to and for the boys than words can express. It
has vitalized our community because it supplies
an incentive for the boys and provides them with
the opportunity to exhibit their craftsmanship
in competition with others.

More financial assistance was needed to develop a

more extensive program. This aid was furnished for Mr.

Hughson through many groups in the lumber industry, among

them building supply dealers, retail lumber yards, paint

dealers, and lumber men's associations. These groups fur

nished money and scrap material to promote the program.

Hughson felt that there ought to be an organization

combining the efforts of the many contributors into a more

unified plan. With the assistance of S. L. Godard, then

an instructor at McKenzie High School, Vida, Oregon, and

M. M. Romig, Industrial Arts instructor at Washington High

School, Portland, and with the cooperation of the lumber

industry, the State Building Congress was formed with
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Hughson as its head and "Field man". The Congress is an

impartial body rendering only financial and material ser

vices to promote the youth program. It cannot advertise

products or stipulate how the scrap material is to be used.

Hughson presented his plans to Rex Putnam, State

Superintendent of Public Instruction, who in turn referred

him to Professor George B. Cox, head of the Industrial Arts

Department, Oregon State College, Corvallis, Oregon.

From 1928 to 1941, as a result of his efforts, the

Oregon State Industrial Arts Department offered a course in

carpentry and building construction during one term of the

regular college year and also during the summer sessions.

Many teachers took advantage of the carpentry course. Quite

a large number of them became the Boy Builders Club leaders

in the communities they served. The course is still offer

ed at the college ..and, since 1942, is in direct cooperation

with the State Building Congress; this has been one of the

stepping stones in giving the Pacific Northwest a good

program.

The State Course of Study planning committee for the

industrial arts in Oregon was set up in 1935 with Professor

Cox as chairman. In 1937 the committee published a general

course of study for industrial arts, and in 1940 added the

carpentry and building supplement. This became known as

the Carpentry and Buildin." Construction supplement to the
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State Course of Study for Industrial Arts. The supplement

recommended the use of miniature construction. This pro

vided an excellant opportunity for Hughson to promote his

type of program as a part of the regular school curriculum

rnd minimalic construction was introduced into Oregon schools

during the school year of 1942-1943. In-service teacher-

training conferences, primarily supervised by S. L. Godard,

were held at Portland, St. Helens, The Dalles, Hillsboro,

Salem, Newport, Albany, Eugene, Bend, Vida, Drain, Grants

Pass, and Klamath Falls, The program was well accepted and

increased considerably in scope. During 1947 there were

approximately 190 schools in twenty-one states and two

Canadian provinces that offered minimalic construction as

a part of the industrial arts program. The latest report

made by Mr. Hughson stated that he served 72 schools in

twelve states during 1952.

Courses in minimalic construction are now offered in

four teacher education centers. Oregon State College, the

pioneer of the program, continues to offer the course in

cooperation with the State Building Congress.

The State College of Washington introduced the course

in 1947. Soon thereafter, Montana State College arranged

to have the course included in the industrial arts cur

riculum. Bradley University at Peoria, Illinois, also

adopted the minimalic course as a part of its curriculum.
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Professor Cox and his associates have filmed a movie

in color entitled "Building Boy Builders" showing the early

activity of minimalic construction as presented by Godard

and Hughson in the various in-service teacher conferences

mentioned above.

The State Building Congress publishes a monthly

bulletin and annual progress report which shows records

of Hughson's progress in promoting the minimalic building

program in Oregon and numerous other states and provinces.

Copies of these reports are sent to the sponsors, the State

Superintendent of Public Instruction, and others interested

in the program.

Models were used in early history and have developed

through the centuries. They were first used primarily by

architects in building churches, cathedrals, and towns.

Today models are used in many different aspects, but in

this thesis the discussion is restricted to models used in

elementary schools.

Included here, along with the historical study of the

uses of a model, is the background of the uses of the loom,

which was employed to make the rug that was part of the

project.

The Use of the Hand Loom

The development of the hand loom dates back into
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prehistoric times; in fact, there has been found no partic

ular time and place for its beginning. Anna Nott Shook

(3:3) in The Book of Weaving relates:

Lost somewhere in prehistoric days is the
beginning of . . . weaving. Perhaps some prim
itive person idly twisted a blade of grass and
observed its increased strength. Or oerhans the
pioneer m weaving got inspiration from the
spiaer, who spins and weaves, and from the bird
who weaves his nest. Again some peculiar plant
structure, such as the lace plant of South Amer
ica, may have been the inspiration of this art
practiced in many different lands and through
countless ages. The earliest records of man
kind and the most ancient remains of his handi
work show familiarity with weaving. There were
skilled and practiced weavers in the Neolithic
Age.

One kind of loom used in prehistoric times is des

cribed by E. C. Baity, (2:34) Man is a Weaver as she states:

The loom used by the lake dwellers was
little more than a pole held up horizontally
by a pair of sticks stuck in the ground.
The weaver tied a number of pieces of yarn
to this pole and fastened weights on the ends
of them to keep them from blowing about. You
can see why this type of loom is called 'warp
weighted' ...

The weaver then proceeded to move the shuttle in and out

among the warp, with the filling threads being fitted close

together to make a compact cloth.

The warp-weighted loom was used by other weavers prior

to the time of the lake dwellers. Baity (2:36) says, "...

Loom weights made of stone or of baked clay have been found

in soil in Europe that geologists say has not been broken

into in ten thousand years ..."
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The people of the stone age, after they had learned

how to make thread from wool or flax, found a need for some

kind of frame to help keep the threads upright. Someone

developed the plan of fastening the warp threads to a stick

which \<ra.s tied horizontally to a roof or a tree. This

arrangement allowed more freedom for the weaver's hands as

he worked with filling threads. A stick or rod, to which

every other warp thread was fastened, was invented. By

using this device, the weaver could lift the fastened threads

in one operation and pass the filling thread through the

opening, called the shed, with one motion.

The Egyptian loom differed somewhat from the lake

village "warp-weighted" loom. It had two bars, called beams,

to support the warp threads. One of the simplest looms

developed had the two bars anchored on pegs set in the ground.

The bars could be lifted and turned so that one bar would

take up the cloth and the other one would unroll the warp

threads. The stick that held the filling threads was sur

rounded by a slick boat-shaped shuttle. Baity (2:50) relates,

". . . Paneri's loom had a simple head rod to which every

other warp thread was fastened, so that when the rod was

lifted, the warp threads parted into two groups."

R. Marsden (21:18) in Cotton Weaving, refers to Sir

Gardner Wilkinson, in his "Manners and Customs of the Ancient

Egyptians": Wilkinson "has reproduced three drawings from
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pictures on the walls of Thebes, showing several weavers at

work, and illustrating three forms of the loom: or more

correctly speaking, a purely manual process, a rudimentary

vertical loom, and a more advanced form of the latter loom

..." The reproductions were taken of the pictures from

the tombs of Beni Hassan, who lived about three thousand

years ago. They were found by Menutoli. Another reference

that dates back to a period of four thousand years ago is

the Old Testament. Shook (31:9) refers to " . . . the pass

age in Genesis Where -it is related that Pharoh arrayed Jos

eph in 'vestures of fine linen'."

The Egyptians used the loom to weave the linen sheets

with which they covered their dead. Such uses also existed

in other countries.

The upright type of loom was used during Homer's

time. The weaver would move to and fro in a standing posi

tion while doing her work. L. Lamprey (19:72) mentions that

"... It is said of King Agamemnon's lovely captive,

Chryseis, that she shall 'ply the loom'— the word trans

lated 'ply' really means 'go into the loom' or up to it, in

weaving." The Romans also usee the vertical type loom.

Very little information is available about the early

use ox the loom in China. However, it is known that the

Chinese used the two-barred loom for many years. It was

similar to the Egyptian loom, having both a cloth and a
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warp bar. The heald rod was operated by foot pedals. The

shuttle was the boat-shaped kind containing a bobbin which

held the thread. They used a reed that moved back and forth,

rather than the weaver's sword. Later the Chinese invented

a loom with which they could weave patterns. An European

inventor, Jacquard, after studying the loom, invented the

type of loom that is used today to do pattern weaving.

The "high-warp" loom is one in which the warp threads

are strung upright on a fra^e. It was used in Europe

before ancient history was recorded and up to the twelfth

century. It is still used in several parts of India and

other countries.

The "low-warp" loom is much like the "high-warp" loom,

except the frame is laid on a horizontal level, like the

harp is placed in a harpsichord. Its first appearance was

during the early part of the Middle Ages.

Lamprey (19:73) gives us some information about the

mechanism of early looms:

The weaver worked in the harnesses by two
treadles. When his foot pressed one treadle,
one set of threads was depressed; when he trod
the other, these came back to place and the
others went down. This loom has changed very
little in seven hundred years. The handlooms
of our colonial ancestors, on which they wove
their linen and fustian, their coverlets and
table cloths, were practically the same kind
of looms that wove the Lincoln green of Robin
Hood's men . . .

The Vikings may have brought the warp-weighted loom
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to America about a thousand years ago. Baity (2:36) says,

"It is used today by the Haida Indians of Alaska to weave

beautiful rugs ..."

Before 1733 no great invention had been made on the

hand loom. Generally, the people made simple modifications

to fill their immediate needs. The great change came about

later. Shook (3:18) relates, "... when John Key inven

ted the fly shuttle, he materially altered the hand loom

and inaugurated as great a change in weaving as the Jacquard

system introduced."

No one really knows what the first American looms

were like. The Indians developed several kinds as they

became more civilized. Baity (2:206) discusses three of

these types:

. . . the Indians worked out three main

types of loom, that people elsewhere in the
world used before the invention of the box

loom. These types are the warp weighted loom,
the two-barred upright loom, and the small
horizontal loom.

The two-barred loom was the loom most
used, by the Indians of North and South America.
The third loom used was the small horizontal

loom upon which decorated belts and strips of
cotton for sacred costumes were woven.

Inca weavers used a simple two-barred
loom much like the loom used today by the
Navahos. On this simple loom the Inca wea
vers made perfect tapestries, double cloths,
brocades, crepes, and cloths of other weaves.

th colored threads they wove or embroid
ered designs showing plants ana animals and
men . . .
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It appeared that no looms were brought to America on

the Mayflower. The people brought shuttles and other small

parts with them. This is verified by Lamprey (19:224)

"... sleys, shuttles, wool cards, and other things needed

for spinning and weaving could easily be stowed away ..."

The colonial looms were constructed of heavy material.

Very rugged craftsmanship was used. A. M. Hicks (16:178)

in ^he Craft of Haridmajde Rugs has this to say:

The parts of the old Colonial loom con
sist of four square wooden posts usually about
four inches thick and seven*feet high. These
four upright posts are connected at'the top and
base by horizontal bars, some of which are
actually parts of the framework used to keep
the loom steady and others which are more direc
tly parts of the mechanism itself.

A big box loom was found in practically every colonial

home. The housewife put her yarn on the loom and worked

at it during her spare time. She was not an expert in

setting up the pattern so she called on the "warper" to do

it for her. Baity (2:206) says:

If she wanted to weave a new pattern, she
might send for a 'warper' who knew how to draw
the warp threads through the harness in a way
that would make it possible to weave a new
pattern. Colonial looms sometimes had as many
as a dozen harnesses, by means of which a
variety of patterns could be made.

After the beginning of the industrial revolution,

many of the homes Were left without the loom. The factory

loom took its place. The weavers' guilds kept the hand loom
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in existence during the nineteenth and twentieth centuries.

Within the past four decades many people have accepted its

use as a hobby although some have used it for commercial

purposes.

The foregoing historical study of a model and a loom,

both employed in the writer's project, furnished a back

ground of their uses. Because the stencil was also used, a

study was made of its development.

Use of the Stencil

Textile painting is one of the mediums through which

the stencil has been used for many years. Through the eff

orts of research, a type of paint has been developed that

makes application easy. Material for the stencil has been

created that can readily be used by amateurs and school

children.

It is quite challenging to try to determine the origin

of the stencil. It is an extremely old device that may

have been discovered by different people at different times.

It is rather questionable to say that the stencil was

created by prehistoric man; however, there is evidence

that the women of the Fiji Islands, during their early his

tory, decorated their dark cloth with geometric borders by

stencilling through openings cut in banana leaves and using
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dyes that they created.

Furthermore, it is known that in early times patterns

were cut in thin metal plates and used for printing designs.

F. R. Smith (32:11) in Stencilling states: "... The first

evidences of 'metal plate' art, or stencilling, are to be

found among the exquisite relics of the twelfth dynasty in

Egypt." The Egyptians may have used stencils in the process

of marking mummy cases. This is revealed by J. Waring

(38:2) in Early American Wall Stencils when he quotes Paul

LaCroix, Historire de 1' imprimerie, Le livre d' or des

metiers, p. 56, as saying: "... cites some vague author

ity for the belief that stencils were employed by the Egyp

tians in decorating their mummy cases, although the evidence

is not as yet conclusive."

It was told, according to a Chinese legend, that Shem,

the oldest son of Noah, was a teacher in the preparation of

the use of silk. Waring (38:3) says about Shem," ... We

are not asked to believe that the stencil was in his paint

box, but it did have a place in the kit of later artisans,

who used it in the Buddhist monastaries as a means of repro

ducing sacred tests and of placing patterns on the walls of

temples."

A Prussian expedition that completed its work during

the early part of the twentieth century investigated the

ruined monasteries in the Turfan Oasis. In their search
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they found sheets of hand-colored, stamped Buddas and wood

cuts. T. F. Carter (7:29, 105 et. passim) in Invention of

Printing in China asserts, that also found were "...

bits of silk with Buddhist figures stencilled upon them,"

including "paper stencils and pounces."

The Japanese craftsmen produced designs on fabrics

and paper through the use of the stencil. A photograph of

stencilled material, believed to be, according to Waring

(38:4), "... a fragment of aya . . .", dating back to

the Nara period, was found in the Victoria and Albert

Museum.

Certain Japanese "No" robes or stage costumes contain

gold stencillings that were made at a later time.

An unique use of the stencil is described by Waring

(33:5):

Another form of Japanese stencil which
we must not overlook is the hidden technique
used for stencilled pictures, which is often
indistinguishable from hand painting. William
Anderson in his book, Pictorial Arts in Japan,
illustrates 'The Hawk and the Wild Goose' done
on silk (1779), as an example of this craft ....

Stencilling was used during the first century in teach

ing students how to write. Waring (38:5) quotes Quintilian:

Institutio Oratoria, Libr. 1, cap. 1, as he says, "Quin

tilian, the great Roman preceptor, is recommending the

stencil as a means of teaching boys to write, for their

inexperienced hands could more rapidly learn to guide the
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stylus with the aid of perforated letters ..."

During the early part of the fifth century, King

Theodoric, monarch of the Ostrogaths had to resort to the

stencil as a guide in signing his name. Smith (32:11) has

this to relate about the king:

... So illiterate was he that even the
initials of his name were too difficult for
him to master. He was, therefore, provided
with a gold plate through which were cut the
letters T H E 0. This gold plate was laid
on important documents needing his signature,
and we are told 'The king proceeded to trace
the letters laboriously with a heavy quill'.

Charlemagne used a device similar to the one just

described in signing his state documents.

The first makers of playing cards used the stencil in

printing the required pattern. The plates were made from

pewter and copper with patterns of clubs, diamonds, hearts,

and spades.

Other types of cards were also colored by stencilling.

According to Waring (38:7)

The earliest existing cards, many of which
have been found in the covers or boards of old
books, are painted by hand, colored by stencil,
or printed in simple black outline. Among the
oldest, considered by experts as prior to 1440,
the crude archaic figures show numerous breaks
in the outline, which points to the stencil
rather than the woodblock.

Application of the stencil craft lent itself to many

variations and became a medium for individual expression.

The work done during the middle ages in England and Japan
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was very decorative and beautiful.

In north central Europe the stencil was at first used

for coloring wall hangings and playing cards. A. M. Hind

(17:171) in An Introduction to a History of a Woodcut says:

. . .Stencilled wall-hangings are recorded
in the Netherlands during the XIV century, and
playing cards may have been so coloured at an
early period. For the colouring of woodcuts in
general it did not become common until its appli
cation to broadsides in the XVI century, partic
ularly in Germany . . .

By the beginning of the sixteenth century, coloring

of block prints by use of stencils had become the tradi

tional method. Waring (38:8) reveals that this " . . . is

confirmed by an old woodcut called the Briefmaler, designed

by Jost Amman, born in Zurich in 1535."

About 1690 Jean Popillian, the famous master domino-••

tier, began using the stencil to put color on wall paper.

In France Popillian was known, Waring (38:10) says, "...

as 'fatherof wall paper'; it was he who saw in the single

sheets the future development of wall paper as We know it

today."

Prior to the fifteenth century, very little stencil

ling was done in England. Possibly the best samples of this

medieval work were left by the churches of Suffolk and Nor

folk.

Waring (38:14) calls attention to an ornamental use

of stencilling in the sixteenth century: "One of the most



36

colorful and spirited screens is the sixteenth century exam

ple at Ranworth, on which Professor Tristam considers there

is an outstanding illustration of stencilled ornament . . ."

The application of the stencil in England increased

greatly during the sixteenth and seventeenth centuries.

Only fragmentary forms of stencilled walls in America

have been found. Most of the remains were discovered in

colonial country homes for the reason that village and town

homes were torn down early to make room for the expanding

factory systems.

A survey made in north-eastern United States showed

that the earliest wall stencilling in that area was done

in 1778. Waring (38:19) states, "Most stencilled rooms

appear to belong to the first quarter of the nineteenth

century, when their presence in such quantity throughout

New England proves their favor."

The early stencilled walls which trace their begin

ning to Pennsylvanian German settlers from the Rhine Valley

have not caused any great interest among Americans.

Another group of settlers were traced to their home

land, where it was observed that they had stencilled many

of their walls, waring (38:22) says of this:

A majority of the settlers in the section
-where stencilled walls remain were of English
ancestry, and their memories and cultural tradi
tions reached back to the shires of England,
especially to East Anglia.
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Not only were the colonial walls stencilled, but it

is revealed that the floors were highly decorated also.

Perhaps the use of the stencil was applied to the floors

before it was used on the walls. Waring (38:81) says:

Walls were not the only broad surfaces
for stenciller, for floors also received their
share of his time. In fact, they may have been
the first to be stencilled, since even the
least pretentious house could offer level floor
boards, if not smooth plastered walls. Be that
as it may, rugs like wall paper cost more in
either time or money than the quickly applied
and practical stencilled pattern. The sten
cilled floor, which appeared after the Revolu
tion and continued into the forties, was
apparently more widely used than is generally
supposed, but the tread of countless feet
brought constant need for replacement, and
few floors have been retained in their ori
ginal condition.

The corning of a journeyman artist in stencilling was

very important to the village, since the colonial people

could spare little time to cut stencils and apply them in

coloring the walls.

The stencil has many possibilities and uses in our

modern world. Smith (32:12) mentions some of these:

Stencilled patterns can be applied to
almost any material that is capable of taking
pigment and colour, such as plaster, silk,
satin, velvet, linen, cotton, wool, twill,
Hessian canvas, leather, wood, and paper.
These are but a few of the many grounds or
surfaces upon which they can be used. In
the decoration of curtains, bedspreads,
cushion covers, book covers, door and wall
panels, posters, book plates, illustrations,
screens, and articles of dress, the process
of stencilling is most useful. These are
but a few of the many uses to which it can beput.
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CHAPTER III

THE STUDY

INTRODUCTION

The material presented in this study was developed

from wide reading of books related to the philosophy, psy

chology, aims, and objectives of industrial arts on the

elementary level. It includes ideas that resulted from

interviews with instructors and supervisors in art, indus

trial arts,, and home economics, and with principals of

the elementary schools. It also includes observation of

the activities that resulted from a building project

carried out on a sixth grade level, partly on a leisure

time basis and partly during school time.

Definition of Industrial Arts

After a number of definitions were reviewed, the fol

lowing was chosen as an appropriate one for this study.

F. G. Bonser and L. C. Mossman (5:5) in Industrial Arts

for Elementary Schools state: "As a subject for educative

purposes, industrial arts is a study of the changes made

by man in the forms of materials to increase their values,

and of the problems-of life related to these changes."
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Philosophy of Industrial Arts

In modern elementary education, motor expression is

continually made to supplement mental activity so that

progress is more apt to be confident and the results to be

more secure and definite.

The proper sequence of emphasis upon the three funda

mental elements of elementary education, as expressed by

D. M. Schvreickhard, (30:26-27) in Industrial Arts in Educa

tion is as follows:

. . . (1) humanistic, (2) industrial, and
(3) scientific . . . work involving the scien-'
tific is least prominent in the elementary
school, with the industrial occupying second
place in prominence. The fact that the work
of these years is strongly humanistic is in
no way inconsistent with the large part which
motor expression plays in the execution of
the work . . . even though industrial work
is given second place in these years, every
elementary teacher knows it is indispensable,
and that there is a large mental element in
it, as well as motor element in the human
istic work.

Education in all its levels is three-fold. The indus

trial phase has long merited a place along with the human

istic and scientific. It is closely interwoven with the

elementary school.

Psychology of Industrial Arts

As children grow physically and mentally, they develop
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their native impulses. These impulses are soon recognized

when the youngsters enter school. We sometimes notice the

first or activity stage without a definite purpose at pre

school level. This stage is generally outgrown by the time

youngsters enter school.

The next stage, that of manipulative impulse of pupils

in school, soon develops into doing something with a purpose

but without exactness. These impulses may be greatly devel

oped during the six-year elementary period. Another stage

of manipulative impulse is developed before the end of the

six-year school period. In the earliest stage the pupils

need rather simple designs and directions. But later, to

wards the end of the elementary school period, the ability

of pupils to follow more self-made plans and specifications

leads harmoniously to a similar ability in association with

more exact directions set up by someone else in the ensuing

school period. The manipulative impulse results in having

pupils handle materials and tools. Later on they are used

in constructive and investigative activity.

The inquisitive impulse has a direct bearing on the

pupils' meeting with material things. They may want to

know what the material things are. They may want to deter

mine what the things are used for. They may desire to know

why these material things are used. They may want to learn

the principles of construction. They may wish to find out
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the connection betvreen motor activities and human purposes.

The various stages of the inquisitive impulse become quite

active during the elementary level.

Every possible means should be applied to have the

pupils become acquainted with materials and their uses dur

ing these stages of development.

The art impulse on the elementary level refers largely

to the satisfaction of beauty; pupils enjoy observing form

and color of material things. Expression of this impulse

is further developed by displaying selections that have gen

erally accepted standards. Pupils enjoy creating things

similar to what others have done.

The social impulse has generally been well developed

by the time pupils enter the elementary school. They seek

companionship. They are willing to participate in the activ

ities of others. There is very little group participation

in wholly academic or mental activity during the early

elementary years. Here manipulative activity helps directly

in the development of the social impulse. Through the use

of manipulative work, the pupil's social impulse may develop

steadily throughout the elementary school level, giving

evidence all the while of the value of individual and group

cooperation.

These native impulses give pupils the drive to carr'

on activities; they do very little to give them exact
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direction or form. The habits that develop from the activ

ities are determined by selection and experience. Impulses

furnish the potentialities; however, experience, effects

gratifications, and environmental influences develop the

habits and attitudes that make up the personalities of the

young people.

During the middle grades there are many changes in

the mental activities and attitudes. There is an increase

in the interest span. The planning abilities of students

improve. Interest in the practical activities of their

neighborhood enlarges into an interest that brings them

more security. There is a greater development of patience,

and pupils can master skills as needed to bring about better

results. They develop the ability to play and work together

more effectively in larger groups. Near the end of the

elementary school period, interest develops in limited

cooperative groups such as clubs and associations.

Place of Industrial Arts in the Elementary Curriculum

Handwork activity began in the elementary school under

the title of manual training. During the first world war

the name was changed to industrial arts, and it has been

known by this title ever since.

Samuel G. Love and Mary R. Willard at Jamestown, New

York, arranged and published a course in handwork for the
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elementary school in 1887.

Woodwork courses were set up by a large number of man

ual arts teachers. They maintained that these woodworking

courses were (4:449) "to bridge the gap betvreen the kinder

garten work of the primary-school grades and the manual

training of the seventh and eighth grades." George B.

Kilbon of Springfield, Massachusetts, prepared and pub

lished one of the first courses in 1891.

In 1899 a newer type of work, which was similar to

the Swedish sloyd system, was published for the middle

grades by J. H. Trybom and titled Cardboard Construction.

During 1899, John Dewey wrote a book, The School and

Society, in which he recommended industrial activities as

the core of the elementary school curriculum. He strove

to use manual training as a means of teaching related sub

ject matter in the lower elementary grades. Dewey pointed

out that the industrial occupations were rich and broad in

related subject matter, so that they might be used as the

basis for teaching the other subject areas.

F. G. Bonser, professor of education at Teachers

College, Columbia University, in 1913 magnified the idea

of industrial arts in the elementary s chool. Bonser, approv

ing Dewey's philosophy, tried to help in reforming elemen

tary education. He maintained (4:453): "... that

industrial arts, when considered as a school subject, must
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justify itself on the same basis as other subjects . . . ".

This placed industrial arts on an equal with other subjects

in the elementary curriculum.

The more recent influence of industrial arts' on the

elementary level is toward a more informal type of work in

the classroom. The manipulative activity is integrated and

coordinated closely with the remainder of the study program.

Many studies are stimulated through the manipulative activ

ity in which both boys and girls like to participate.

Airas of the Elementary School Industrial Arts

The aims of elementary school industrial arts are some

what limited in scope as cc d with those of industrial

arts in high school, for instance. The aims stated here,

refer primarily to the first six grades.

E. E. Ericson (11:298) in Teaching Problems in Indus

trial Arts related the following aims: "(1) the study and

manipulations of materials used by man both in the past and

the present; (2) a means for self-expression of the child;

(3) a means for stimulating pupils and creating interest in

the regular school routine."

Bonser and Mossman (5:25-26) in Industrial Arts for

Elementary Schools expanded the first aim stated by Eric-

son into six headings: "(1) food: (2) clothing: (3) shelter:

(4) utensils: (5) records: (6) tools and machines."
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Although the "minimalic" project, which is discussed

in detail later, stressed shelter as its aim, the others

listed by Ericson have good possibilities for use in the

elementary school curriculum where manipulative activities

are practical.

Self-activity is a very desirable aim. It gives the

child an opportunity to develop along lines that appeals to

him; however, he needs guidance so that the outcome has a

good purpose.

Manipulative activity to stimulate interest and to

promote an essential recognition of general requirements

in the study program has long been recognized as desirable.

With this aim in mind in planning the Work of social stud

ies, arithmetic, and other elementary subjects, the child

begins to see more of the practical aspects of the school

work and tends to respond more readily.

The Project in an Elementary School

The project was developed by the class through a dis

cussion of Canadian home planning, which was a unit of

study in the Salem schools' sixth-grade curriculum. Also

considered were the more familiar Oregon residences of the

pupils and their neighbors. The students were asked whether

they were interested in building a model for their school.

The majority of the class was willing to accept the
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responsibility upon seeing a demonstrator that had been

built by the writer while he attended summer school at Ore —

gon State College.

Plans were made to order a kit of building materials.

Permission from the superintendent was granted for the use

of a room and equipment to carry on the activity. The cost

of the equipment was found to be small when compared with

the number of pupils it served.

The project required approximately one hundred and

fifty hours of work. Time was not considered too essential.

The writer was interested primarily in the response of the

sixth grade pupils to the project type of "minimalic" con

struction. The building was done primarily as leisure

time activity. Both boys and girls took part in the con

struction work and in the interior decorating—such as

making the drapes, weaving the rug, and arranging the fur

niture.

The material used in the project Was obtained from

0. G. Hughson, director of the State Building Congress.

More material was required than is generally included in a

kit. Mr. Hughson obtained additional material in scrap

form to build the model to completion.

A series of pictures was taken during the construc

tion, showing the model in the various stages of develop

ment. Even though the pictures are not so good as had been
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anticipated because of the use of war surplus film supplied

by the school, they will be presented later as illustra

tions of the progress as each phase was completed.

The first thing that was done in the way of instruc

tion was teaching the pupils to read a blueprint. The model

was built after the "Minimalic" demonstrator blueprint,

number three. The same floor plan was used with the excep

tion of the bay window for which a fireplace was substituted,

Since the floor plan was limited in size, it was decided to

build a bedroom upstairs. It became necessary to change

the pitch of the roof to one-half pitch, to allow for more

height in the bedroom. The gable type roof was used in

order to keep construction more simple.

During the arithmetic period, a unit on how to read

to.scale was developed. After full-scale and half-scale

was taught, special emphasis was placed on the one-eighth

size (lg" equals one foot) which was used in the building

of the model.

The students were shown the material list and the

building materials. They were assigned to compare the

stock with the list sheet to find how to check lumber as

to size and kinds of wood. The instructor emphasized that

the material used was produced in various parts of Oregon.

It was shown that each kind of wood has certain properties

which make it more suitable for a specific purpose.
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A scale simple enough to be used by all the pupils

was made for measuring the stock. Some of the more intel-•

Tigent pupils developed the skill of reading the tvrelve-inch

ruler to one-eighth size.

The stock was selected, with the aid of the check

sheet, for the foundation, footings, and walls and sawed to

size with the aid of a mitre box. The footings were laid

out, according to the blueprint, scuared-up, and nailed.

Footing was also set up for the fireplace. The foundation

walls were set, properly squared, and nailed to the footings,

The use of concrete in full scale building was discussed

with the pupils as they constructed the scaled footings and

foundation walls.

During the time that pupils were selecting the foun

dation sills, cutting them to size, and nailing them to

the foundation walls, the instructor stressed the value of

cedar wood for use in this part of the structure.

After this the floor joists were selected, sawed to

size, and laid according to the plan, allowing for the fire

place base.

Both solid and cross bridging were used betvreen the

floor joists for the purpose of instruction in these two

methods. During this work a pupil who had been helping

in the construction of a house in the neighborhood ques

tioned the necessity for the use of bridging since it was



49 

not being used in the full-sized structure on which he was

working. This furnished an opportunity to stress the fact

that all these details are necessary for strength and endur

ance in a building and that they are important to buyers

as well as to builders.

After the bridging was completed, the subfloor mater

ial was selected, sawed, and nailed to the joists at a

thirty degree angle for added strength.

About this time it became apparent that two to six

pupils- could work on the project simultaneously. The work

was arranged in such a manner that two pupils were doing

similar work. When the jobs were rather cumbersome, the

pupils worked in twenty to thirty minute shifts, rotating

to different jobs. Seemingly the youngsters were quite

observing and accepted new responsibilities very willingly.
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Figure 1.

The completion of the foundation
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Figure 2.

The subfloor completed
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Having finished the subfloor, the pupils built the

walls on a semi-prefabricated plan. Because of the fact

that the model was designed with a removable roof, it was

necessary to use triple plates. Two plates were used to

support the roof; the single plate was nailed to the studs.

Each stud had to be shortened by two inches to allow for

the thickness of the third plate. The pupils helped to

decide the kind of corner to be used after the three common

types were-demonstrated to them. The three common types of

corners are illustrated below:

2"x6" 2"x6" 2"x4" 
sole pi sole plj sole pl.^.

Kk. 

kIF
V m 

Kma \ fes-rv n 

Type one was used in the construction of the model

walls since it was the most simple and lent itself more

readily to the prefab arrangement. After the length of

each wall had been decided, the positions of doors, win

dows, fireplace, and stud spacing were determined, and

2x6 pine selected for the studs. Each section of the

walls was then built separately. In this work the func

tion of the square was stressed and its use proved very

successful after the students realized the value of keep

ing the work squared. The wall bracing was done in two

ways. One was by the use of two-by-sixes fastened at an



53

angle between the studs; the second was by the use of one

by-fours set in at an angle, on cut-out sections of the

studs. The first method proved to be the most difficult

for the pupils.

The fire-stops were built in next. This work was

almost as difficult as the installation of the braces. As

the work was progressing, one of the boys became skeptical

concerning the value of the stops. Since he was helping

to build a full-sized house, the builder had told him that

he thought stops were not necessary. This furnished an

opportunity to stress the fact that they add to the safety

of the home.

In the next step the sheathing was selected from

Venetian blind short stock; the ends were sawed and were

fastened to the studs with 3/4"> number 20 gauge nails at

an angle, in order to strengthen the walls. The students

found the work quite easy after they had made a start

although they found it important to be accurate to keep

the work square.

When the sections of the exterior and interior walls

were complete with window and door openings, they were

nailed in place on the sub-floor. The corners and joints

were nailed after each section was fitted properly.

The roof was started by building the double plate

first. It in turn had to fit the single plate, which formed
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the top of the exterior walls. The positions for the ceil

ing joists and rafters were marked. More ceiling joists

were provided under the bedroom area for added support.

The. different types of roofs were shown and discussed.

After the pupils were familiar with the roof types, discus

sion centered around the type of roof of their individual

homes. The common gable type was used for the model since

it was the most simple to construct. Some difficulty was

encountered in trying to teach the boys the scale used on

the square while finding the proper pitch of the common

rafters. New building terms such as span, pitch, run, rise,

ridge boards, and rafter tail were added to the pupils'

vocabulary.

After finding out how to plan the roof, the students

measured and checked the rafter material for length with a

•pattern. The rafters were nailed to the double plate and

the ridge board. Since we had to design an extra plan for

the bedroom area, the floor, walls, and roof of the bed

room "presented a good problem. It was necessary to arrange

the plan so that a stairway could be built near the central

area of the first floor. Also the bedroom interior had to

be completed before its roof was put on.

The gables were built of 2 x 6 stock. The studs were

fitted and nailed into place. The sheathing was fastened

to the studs at an angle.
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Figure 3.

A portion of the bedroom
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The roof boards were selected from Venetian blind

stock. Once started, the roof boards were easy to nail in

place.

It was during this period that quite a few pupils 

were working at one time. Some were putting in door and 

window frames. Others vtere fastening butcher paper, a sub 

stitute for building paper, over the sheathing and nailing 

on the corner boards.

The siding was sawed from Venetian blind short stock,

with the aid of a jig, to get the shape of siding material.

A jig was designed that aided the students in starting the

siding at the right height from the base. Another jig was

arranged to help the workers keep the proper spacing of

each layer of siding. Three-fourths inch, number 20 gauge,

nails were used in fastening the siding and corner boards.

A technique was developed for using a pair of long-

nosed pliers to hold a nail while starting it in incon

venient places. This helped also in preventing the wood

from splitting.

Since the work of shingling was very cumbersome, the

jobs had to be rotated. A jig to use with the circular

saw for cutting more shingles had to be devised because

those included with the kit were inadequate. Additional

cedar wood for the shingles was obtained through the efforts

of 0. G. Hughson.
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Figure 4.

The roof construction
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A guide was built to aid the pupils in keeping the

rows of shingles the correct distances apart. Even with

this device they found considerable caution had to be used

in laying each shingle properly. The shingles were laid

and fastened with one-half inch, number 20 gauge nails on

roof boards covered with butcher paper. The ridge of the

roof was covered with wood trim four-inches wide. Copper

foil was used as flashing where the fireplace chimney

joined the roof.

The exterior trim material, such as corner boards,

roof board, and cornice, was primarily 1"x 4" stock. The

soffit was made up of 1" x 6" material. The boys fastened

the stock with 2", number 20 gauge, galvanized nails.

Several boys designed the fireplace chimney. They

marked the horizontal brick lines on a piece'of soft pine

and savred small kerfs over them. The vertical brick-lines

were .made with a mallet and chisel. The interior of the

fireplace was built from a piece of pine wood. The fire

box was savred, chiseled, and sanded to give it a realistic

appearance.

The hearth was made by drawing the tile outlines on

a pine board and sawing them rather shallow. The color

effect was obtained by staining the top surface with a

spirit mahogany stain. After the stain Was dry, shellac

was applied over it. The tile lines were filled with
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Figure 5.

A boy brushing on shellac
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Figure 6.

The chimney completed
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white paint after the shellac had dried.

The fireplace was fastened to the footing and exter

ior wall. Tile red deck paint was used for a rustic finish

on the chimney. The brick lines were painted with white for

contrast.

The doorsteps and part of the sidewalks were built of

fir wood and fastened to the foundation wall and footing.

This required bigger nails than were included in the kit.

Finishing of the interior was the next task to be

undertaken. The interior walls were made of tag board to

ve a plaster-like appearance. It was cut by the pupils

and fastened to the studs and ceiling joists with rubber

cement.

An experiment in paper hanging was tried by gluing

colored construction paper over the tag board on the bath

room and bedroom walls; this proved successful although

the rubber cement showed through on some of the papered

areas.

The stairway required considerable planning. It was

designed to fit close to the ceiling but not to be anchored

to it. After the material was selected and measured, the

pupils sawed it to size and nailed the stairway frame to

the interior walls and the floor. The treads were nailed

down with 2", number 20 gauge nails.

The cupboards were made from blocks of pine wood.
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They vrere painted and nailed to the studs. The door and

dravrer outlines vrere made with ruler and a sharp-pointed

pencil. The counter tops vrere made from linoleum and vrere

cemented to the wood underneath.

The doors were made of solid wood and hung by means

of small hinges fastened with nails. The door knobs were

upholstery tacks pressed into the wood at designated

places. The students observed full-sized doors to learn

where to place the door hardware.

The Window glass was cut from a sheet of cellophane.

Each piece was trimmed to proper size with a paper cutter.

The "glass" was set into each window frame and held in

place with a narrow moulding fastened to the frame.

The bedroom window was the only one made of two

pieces of "glass". These were held in place by a vertical,

centrally located, wooden post.

The trim material used around the door and the window

frames was 1" x 4" pine. The mop boards were 1" x 4"

stock also.

The subfloor was covered with heavy cardboard to

represent a hardwood floor.

In the living room a hand-woven rug was used to cover

the floor. Several other rugs were woven on a hand loom

during the art period, to give the class as a whole the

experience of wejving. Many pupils learned the way in
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Figure 7.

Two of the boys doing the painting
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Figure 8.

A boy operating a hand-loom
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which the warp is arranged on the loom before the weaving

is started. Approximately thirty boys and girls had a

part in preparing the rug that was part of the project.

Painting was a familiar experience since a number

of the pupils had previously applied paint under direction

of their parents. A little thinner and linseed oil was

mixed with the paint to keep a heavy body; this helped the

boys in applying the second coat.

The window drapes were made during art class. The

pupils drew their own designs on stencil paper and used

these patterns to paint the drapes for the rooms. The

cloth was fastened securely in place, with the cut-out

design on stiff paper over it. One color of textile paint

was brushed over the cut-out part and left to dry. Another,

part of the design was done with another color and stencil.

Each section of the stencil had only the part of the de

sign to be painted in a certain color cut-out of the paper.

The drapes vrere hemmed and hung by the girls. Small

holes were drilled at an angle in the window trim to support

the drapery cranes.

Plastic furniture was purchased for the rooms. This

gave the pupils an opportunity to study furniture arrange

ment in the home. Several plans vrere worked out by com

mittees, tried, and criticized for their arrangements. A

number of comments vrere made by the youngsters about their
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own home furniture arrangement. At home parents and chil

dren had some interesting discussions dealing with balanc

ing the furniture in their home.

After the project was completed, it was displayed in

the school during Open House. This gave parents and the

people of the community an opportunity to see some of the

work that was being done in school.

Letters from individuals in the administrative field

appear in the appendix on pages 76-82.
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Figure 9.

The use of textile painting
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Figure 10.

An overhead view of the interior
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Figure 11.

An exterior view
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CHAPTER IV

SUMMARY AND CONCLUSION

NUMMARY

1. Industrial Arts has found a place in elementary educa

tion.

2. Aims for elementary school industrial arts are limited

in comparison with secondary school industrial arts.

3. Native impulses are developed through detailed "mini

malic" construction.

4. State Building Congress plays a very important part

in supplying materials for such experimental projects.

5. "Minimalic" construction allows exceptional pupils to

contribute their abilities to the group.

6. Pupils learn how to accept responsibility through

individual application.

7. "Minimalic" construction can be correlated with related

subjects in the elementary field.

8. "Minimalic" construction offers an opportunity for

realism in the classroom.

9. New techniques in teaching carpentry are brought out

by the "minimalic" construction method.

10. Personal satisfaction is gained by the pupils after

the project is completed.
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CONCLUSION

Industrial arts has found a place in elementary educa

tion although it has taken some time for it to be consid

ered a part of the regular school curriculum. If minor

changes can be brought about in the curriculum, elementary

industrial arts can help in developing student ability

through correlation with other subjects.

"Minimalic" construction can develop native abilities

that are otherwise overlooked and neglected by teachers.

with the help of the State Building Congress and at

small cost to the school for materials and equipment, these

native abilities can be developed and brought out in such

manner that pupils are willing to assume responsibility

through individual application.

In teaching minimalic construction, there are oppor

tunities for the development of democratic sharing of the

work; new ideas and problems are discovered and worked

out by the pupils and the teacher together. The pupils

thus gain personal satisfactions when the project is

completed.
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January 28, 1953

Mr. Arthur D. Roloff,
Lincoln School

Salem, Oregon

Dear Mr. Roloff:

I appreciated the opportunity to view your Minimalic
construction project as completed by your pupils under
your supervision and guidance.

In much of classroom learning children can only feel
progress. It is relaxing and stimulating to children to
participate in activities such as this, through which they
can both feel and see their progress.

Opportunity for work experiences closely related to
real life activities, brings the dreamy child "out of the
sky" and ties him to realistic thinking. This is desirable
for, at least, a part of our teaching.

An opportunity to plan and execute as a group, utiliz
ing creative thought in such activities as planning the
chimney to make it look realistic is an aid in preparing
the child for the type of adult planning and working to
gether that is essential in building good homes and com
munities.

Then, too, most children love to work with their hands.
Along with the pleasure they derive comes better muscular
coordination.

In my opinion, your pupils have gained many benefits.
I would consider the time well spent.

Yours ver}r truly, 

(Mrs.) Emma Wasson
School Lunch Director
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February 2 , 1953

To whom it may concern:

I understand that minimalic construction in the elemen

tary school is a new area which is receiving considerable
attention. I found the project carried out by Mr. Roloff
to be interesting and worthy of the support of the school
and parents.

There are several points which can be easily noted
from the observation of the project.

1. A group project of a normal classroom situation.
The opportunities for the development of democratic sharing
in work, planning, pride and satisfaction of a job well done

2. The opportunity for the exceptional children to
contribute to the group in proportion to ability.

3. The knowledge of construction in all its phases.
To see the many difficult and exacting operations necessary
to do the job develops appreciation.

4. Appreciation of good construction develops a crit
ical buyer. This in turn creates a demand for better con
structed homes.

5. The interior decorating in the house is a fine
lesson in use of colors, texture, and materials.

The minimalic construction project was carried out
partly with art activity time. However, the special inter
est of many children lended to considerable leisure time
given to the completion of the project.

Mr. Roloff has the interest, knowledge, and training
necessary to make this minimalic construction program mean
ingful and interesting to children.

Sincerely,

Boyd D. Hillesland, Principal

Lincoln Elementary School
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February 20, 1953

Mr. Arthur D. Roloff
1795 North Seventeenth
Salem, Oregon

Dear Mr. Roloff:

In answer to your request for my comments concerning con
struction of miniature houses on the sixth grade level, I
have the following to submit. Here in Portland we have used
minimalic construction on the elementary level, the high
school level, and the adult level With the following results:

On the adult level we have conducted classes for
secretaries and clerical workers in architects'

offices for the purpose of making the secretary's
job more interesting and more meaningful, besides
eliminating many chances for errors in correspond
ence.

Our use of minimalics on the high school level has
taken two fori :

1. The building of scale houses at our technical
high school. Under these minimalics has value
primarily in teaching related information,
particularly if the instructor makes a special
effort to emphasize this factor.

From the standpoint of skill development in
vocational training, minimalics leaves much
to be desired.

2. In an industrial arts shop under these con
ditions, the chief value appeared to be in
teaching basic structural design and as an
aid in planning summer homes in the moun
tains and at the beach and other similar
types of construction; such as, double garages.

On the elementary level minimalics has taken the fol
lowing forms:

1. Construction of a scale model house by the
entire class. Here again the chief value
lies in the related information and not the
skill development although the use of hand
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tools certainly enters the picture.

2. Another form of activity in the elementary
school has been the construction of interior

layouts in the home with greater emphasis on
home furnishings, color schemes, furniture
arrangements, and the like. In these instan
ces each student has constructed his own pro
ject.

In the light of the above I have come to the following
conclusions:

1. The value of minimalics exists in direct pro
portion to the enthusiasm of the teacher and
where he places certain emphases of values of
the factors inherent in minimalics.

2. Minimalics, depending upon how it is taught,
can teach cooperation, relationships with
home economics and homeroom, skill develop
ment, related information, and structural
design.

3. One of the problems involved Is arousing the
enthusiasm of the average teacher for this
sort of project and giving him sufficient
preparation in all the potentialities of
minimalics.

4. Another problem is attempting to devise sat
isfactory uses for the project after it is
completed.

5. Another problem is arranging the work so that
it does not become monotonous or repetitive
for the students.

My final conclusion is that minimalics had value at
all grade levels from the sixth grade into adult
hood depending upon the enthusiasm and background
of the instructor.

Very sincerely,

George C. Henriksen, Director
Adult and Vocational Education

GCH/ine
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March 3, 1953

Mr. Arthur D. Roloff

1795 North Seventeenth Street
Salem, Oregon

Dear Mr. Roloff:

Learning, to be lasting, must be functional, and I
believe that minimalic construction, such as the project
completed by your class last year, is a sound method'of
making the classroom situation a functional one.

In minimalic construction lies the opportunity for
realism that we need in our classrooms. Here the child
can see his progress and feel the satisfaction that
accompanies accomplishment. This is especially impor
tant for exceptional children, however, this activity
should not be limited to exceptional children. It is
an activity in which "normal" and exceptional children
can work together.

The related learning in democratic principles that
result from minimalic construction activities probably
far outweigh the value of skills obtained. The planning
and' working together of a group on an interesting pro
ject, carried through to completion under the guidance
and supervision of a competent instructor, is, I believe,
the finest type of democratic activity.

Yours verjr truly,

D. Virgil Lamb
Principal of Lincoln School
Salem, Oregon
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March 16, 1953.

Mr. A. D. Roloff,
1795 N. 17th,
Salem, Oregon.

Dear Mr. Roloff:

ile it is true that I devised .UCTION

to meet what I felt to be a need of the 8th, 9th grades
and Junior High boy this choice was made because they con
stituted the exploratory - general information level of
Industrial Arts pre-vocational shop scholar and because I
had great need for these shops, their tools and trained
Instructors in getting building construction adopted as a
learn-by-doing, work-study subject. But who am I to thus
fix the limits of this or any study?

If teacher there be who has the insight and the train
ing so as to be able to discover in 6th graders a capacity
to act purposefully, a capacity for rational thinking and
has the patience and skill to develop in such an ability to
deal effectively with the materials of this subject as class
room environment - who am I to say that such a teacher has
not plumbed the very basic aggregate of his pupils' intell
igence?

tat IQ test is there that can do more? If so be
there is a teacher who concerns himself in searching out
inherent aptitudes and developing in his pupils their
natural abilities doubtless such a teacher might well dis
cover that MINIMALIC CONSTRUCTION lends itself very sweetly
and effectively to such research.

Such a teacher, using this device for measuring his
pupils' intelligence capacity will need no other test to
ascertain the degree of purpose, the soundness of their
thinking and their effectiveness or efficiency in coping
with their immediate environments.

Such a teacher working out along such lines With this
subject doubtlaas will not learn much of his pupils' verbal
intelligence nor much more of their social intelligence but
to their manipulative intelligence, he will find, MINIMALIC
CO. CTION i ell be a veritable open sesame.
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So far as I know you are the first Industrial Arts
Educator to step MINIMALIC CONSTRUCTION down to the 6th
grade pupil. In this great field you are a pioneer for
no one has blazed a trail for you to follow.

It is indeed with considerable satisfaction that I
recognize in your work thus far your own capacity to act
purposefully; that your thinking along this line has been
at all points rational and that you have at all times dealt
most effectively with your 6th grade environment. Those
three factors Dr. David Wechsler says are the aggregate of
human intelligence.

. These considerations are to magnify the importance
of your work. For while your operations are tied to the
little folks of today the horizon values of what you are
doing are tremendous. It has been a real pleasure to have
been able to lend you some little assistance.

Sincerely yours,

0. G. Hughson, Fieldman

STATE BUILDING CONGRESS
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