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" I. INTRODUCTION
: A. Statement of the Problem

In attempting to write a set of instruction sheets for
seventh-and eighth-grade woodwork the writer was faced with
two problems which had to be overcome before the sheets were
written, They were: (1) What are the units of instruction
that should be taught in such a course? and (2) What is the
form of the sheet to be used?

Since there is not a standard course of woodwork follow-
ed in Indiana, it was necessary to ascertain from the teachers
of the staté what they believed should be taught in such a
course. This was done by sending questionnaires to all teach-
ers listed as teaching seventh and eighth grade woodwork and
then tabulating the resultsAinto instructional units.

In surveying the types of instruction sheets on the mar-
ket, the writer found that no standard form is used. A study
was made of all instruction sheets obtainable, and the best
features of each were blended into a type which is herein pre-
sented as a model,

To make the study complete, with the questionnaire was
sent a list of 120 selected projects from which the teachers
selected twenty-four which they considered the best for present-
ing the instruction to their classes.

Thus knowing what should be taught, the type of projedts
to. teach, and the form of the 1nstruction oheets to be used,

each teacher who so desires may wrlte a set of instructlon sheets

which fits his own particular teachlng problems.




B. Reasons _for the Study

Because of the unusual economic conditions of the past few |
years ;nd the resulting widespread,reorganization of curricula,
the teéchers of industrial arts in the grades below high school
are facing the problems of increased enrollment in classes and
shorter teaching periods. In order to maintain the quality of
their work under these new conditions teachers must bring to
their aid some means that will enable them to present their
subject-matter more effectively to their students,

Industrial arts teachers have made new applications of the
individual instruction movement, but much of the success they
have attainéd is‘to be attributed to the fact that heretofore
they have dealt with a relatively small number of students in
thelir élasses. Now, if their classes are to be enlarged to be
on a par with those of academic teachers, will they be able to
use the same individual instruction methods as before and still
do effective teaching? Obviously not. But to give up individ-
ual instruction would be a step backward., No one refutes its
advantages. If this very desirable method is to remain practi-
cable under these changed conditions and still maintain its high
level of effectiveness, it seems imperative to provide some ade-
quate means of supplementing the work of the teacher., This may
possibly be done by bringing some means of visual supplementary
instructional material to the aid of the teacher,

Industrial arts teachers have never been friendly to the
use of textbooks in shop class-work and no doubt are jﬁstified’

in this attitude.  They have relied upon demonstration and lec-

-tures, supplemented. by individual instruction, to accomplish
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ﬁpeir purposes, However, under present conditions the time-
eiément is limiting the individual instruction to a minimum,

| To meet the situation there seems to be but one solution:
the use of properly written and carefully selected instruction
sheets,

This study attempts to show the method of selection of
topics that should be taught and the correct form of instruction
sheets for general class-work in the subject of woodwork for
grades seven and eight. The criteria here used can be applied
to other subjects and other grades, The author chose woodwork
in the seventh and eighth grades because he is most familiar

with this grouping.
C. How the Study Was Made

The ultimate purpose of this study is to set up criteria
for the writing of individual instruction sheets for a shop
course in industrial arts. For an instructor to attempt to
write all the sheets necessary for a given subject is a stupen-
dous task, especially when he has no assurance the work when
completed will be a success., Before the sheets can be written,
it is first necessary to determine what to teach. Not only the

units that deal with manipulative skill but also those that deal

with the informational side of theé subject must be considered,

Secondly, the instructor must have some form to follow. Since
there are many types of instruction sheets in use, it is diffi-
cult to tell which one to choose., The muthor endeavored to'ana-
lyze the two problems in the following manner,

In the first place a questionnaire was sent to all persons

listed as teaching seventh- and eighth-grade woodwork in Indiana,
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and from them the'course of study was arrived at., In the second
case an analysis was made of many instruction sheets both commer-’
cial aqd private, and a form for the sheets was determined from
this anglysis., -

To’go a step further a study wés made of the purpose of the
junior high school with special reference to the part industrial
arts plays in its curriculum. This was done to afford the proper
backéround.fof the rest of the study and to help to keep foremost
in mind that this is an educational problem and not one wherein

manipulative skill alone is the determining factor,




II. THE IMPORTANCE OF INDUSTRIAL ARTS AS A CONTRIBUTING
. FACTOR TO THE JUNIOR HIGH SCHOOL

Today educators recognize thevjunior high school as an
integral part of the school curriculum, but it is enlightening
to look back and see the aims and objectives advanced for this
particular type of school as a foundation upon which to base

any study on a part of its curriculum.
A, Purpose of the Junior High School

Smith, in his book The Junior High Schooll, devotes a chap-

ter to the major purposes of the junior high school as advanced
by some sixteen representative leaders in the movement and sum-
marizes those which stand out most prominently. Arranged in the
order of the emphasis accorded them, they are as follows:

I. To provide a suitable educational environment for chil-
dren approximately twelve to sixteen years of age,

II. To explore the interests, abilities, -and aptitudes of
children of junior-high-school age.

III. To explore the major fields of human endeavor,

IV. To provide for individual differences.,

V. To continue common integrating education,

VIi. To provide for a more gradual transition from elementa-

ry to secondary education.

~ Yim, A. Smith, The Junior High School (New York: Macmillan

Co., 1925), p. 203,




VII. To demoératize the school systemn,

‘ViiI. To effect economy of time in education.,

IX. To pfo#ide for socializapion.

X, To provide vocational tféining for those who must leave
school early,

smith® goes on to Say that the above contains cbhsiderable
overlapping; then he organizes the purposes under these three
main headings;

I. To provide a suitable educational environment for chil-
dren approvimately twelve to sixteen years of age.

II. To democratize the school system,

III, To effect economy of time in education,

Struck3 says there are three community objectives worked
toward in the junior high school: |

I. Better economic conditions,

II. Better social conditions.

III. Better civic conditions,

The Department of Superintendence of the National Educé-
tional Association in its Fifth Yearbook4 gives the objectives
of the junior high school as follows:

1., The retention of pupils in school.
2. The recognitioh of individual differences.

3. Providing for differentiated curricula.

2Wm. A. Smlth ._E- clt., Pe 204.

3T F. Struck Mbthods in Industrial Educatlon (New York:
Je. Wiley and Sons, 1929), p. 198. R

4Fifth Yearbook of the Department of Superintendence,
N.E.A., (1927) Chapter XVII, p. 406, 4
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4, PrOViding.opportunities for educational and‘vocational
guidahce throughiexploratory courses,

Se Providir;g means for prevocatibnal and vocational train-
ing.
6. Providing for better teaching and scholarship through
departmentalized organization and specialized teaching.

7. Preparing pupils better to perform the academic work
of the senior high school,

8, Prdviding training in the ideals of citizenship,

Briefly, we have here a picture of the Jjunior high school
as a new idea in modern education with the definite aim and ob-
Jective of providing a differentiated curricula to stimulate
and gulde pupils through the adolescent period. One of the ack-
nowledged means to gain the desired reactions is some type of

shop-work.,
B. Importance of Industrial Arts in the Junior High School

The Jjunior high school when first introduced laid great
stress on the manual activities in its curricula., While today
the manual activities have become more nearly balanced with the
othgr subjects, the industrial arts work still plays an impor-
tant part in the successful plan of any junior high school.

Why has industrial arts played such an important role in
this transition period in the child's life, and why should it
continue to do sp? Turning to the authorities on junior high
school curricula construction, we find many arguments in favor
of the manual activities,

‘The Fifth Yearbook of the Department of Superintendence of
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the N.E.A. (1927)5 gives the following objectives of the manu-
al arts: |

_~1. To develop handiness,

2. TO pr&moie the immediate garrying of ideas into action.

3. .To help, through exploraﬂory courses, in the discovery
of special interests and attitudesiimportant for proper educa-
tional and vocational guidance,

4, To provide a means for developing technical skill,

5. To provide a means for imparting technical knowledge.

6. To enable the pupil to apply the test of practice to
some of his thinking,

7. To develop the mind by providing constructive problens,
in materials, which demand a vigorous mental reaction.

8. To interest in school work, through the concrete appli-
cation of theory to practice, those pupils to whom the academic
studies do not appeal strongly.

9. To create interest in the arts and industries without
any reference to their vocational significance.

10. To enable.the pupil, through the making of minor re-
pairs and the undertaking of minor construction in the home, to
contribute to its economic and material upkeep.

All. To enable the pupil, through participation in coopera-
tive problems, to perform better his duty as a member of his
home, his school, and his country.

12, To serve as an introduction to vocational and prevoca-

5Flfth Yearbook of the Department of Superintendence,
N.E.A. (1927), p. 406.
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tional training.
6

Snedden sajs there are at least eight fairly distinguish-
able purposes:that might be realized ihrough industrial arts
projecté and related intellectual studies by boys from twelve
to fifteen years of age:

1, The training of "hand and eye" (formal discipline).

2. Definite training towards a future vocation (prevoca-
tional training).

3. ASsistance in vocation finding (guidance).

4, Utilizes appreciation,

5., Development of "handy man" and vocational interests,
skills, and appreciation.

6. Development of economic and other appreciations of
ma jor fieids of the world's work (civic values),

7. Centers of correlation for studies intrinsically ab-
stract,

8. Provision of opportunities for developmental experi-
ence.,

William E, Warner7, of the Ohio State University, says in
the selection of objectives there are fifteen specific notions .
or central purposes as selected from books, courses of study,
periodicals, government bulletins, and the annual reports of
the National Education Association, which fairly represent ob-

jectives used during the last fifly years:

6pavid Snedden, "Industrial Arts in the Junior High School
Certa;nnPostulates and Hypotheses," T,C. Record, Vol. 27.

7

William E, Warner, Policies of Industrlal Arts Education.

Ohio State’ Universit.y Press, 1928,

VEL ot e Lo
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- le EXploration.

2. Educatioﬁal guidance.

3. Vocational guidance,

4,’ Consumers' knowledges and appreciations,

5. 'Household mechanics,

6. Social habits and attitudes.

7. Prevocational purposes.

8. Avocational purposes,

9. A dégree of skill.

10, The seven cardinal principles.,

11, lMechanical intelligence.

12, Correlation with other subjects,

13, Developing the “faculties",

14, Coordinating the "hand and eye‘,

15. Vocational tr;;ning.

It may be assumed, then that the following objectives are
relatively more important than the remainder for industrial arts
of the junior high school: exploration, educational guidance,
vocational guidance, consumer's knowledge, household mechanics,
social habits and attitudes, avocational purposes, and a degree
of skill. |

Before adopting these, however, it should be remembered
that serious question was raised concerning the importance or
unimportance of: educational guidance, vocational guidance,
prevocational purposes, mechanical intelligence, and correla-
tion,

- Relative unimportance is attached to the first two of the
followigg.objectivgs,»whilgzdefinite disapproval is made of the

last three: prevocational, the seven cardinal principles, de-

veloping the faculties, coordinating the hand and eye, voca-
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tional training.

©.-On the same éubject, st.ruck8 says, "Industrial Arts ed-
ucation aims to give exploratory, try;out, and guidance traine
ing. It seeks to make persons intelligent consumers and aims
to give an appreciative understanding of what the world is do-
ing industrially. Vocational education on the other hand seeks
to develop sﬁecific vocational competencessceseesss It aims to
make an efficient producer at the same time it is making a
better citiéen.“

Str‘uck9 gives his aims for industrial arts as follows:

l. To provide exploratory experiences in the realm of the
industrigl arts,

2. To enable pupils to get try-out experiences with a
variety of tools, materials, and processes,

3. To develop a better understanding and fuller appreci-
ation of what the world is doing.

4, To develop desirable physical skills and habits,

5. To develop a keener and more discriminating taste con-
cerning proper materials, good construction, and appropriate
and beautiful design,

6. To stimulate and develop desirable attitudes and ideals.

7. To increase the pupil's knowledge concerning man's indus-
trial accomplishments and aims,

8. To develop the general intelligence through a combination

of mental and physical work,

. Br. . struck, op. eit., p. 79. .
© 9Ibid., p. 79. R
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9. To give.prevocational training through contact with

typlcal elements of trades and occupatlons.
A statement of aims and objectives of industrial arts in
the junior high school, as prepared by Frank Leavittlo, is

given in the Fifth Yearbook of the Department of Superintend-

ence of thé'National Education Association;

l, The retention of pupils in school.

2. The recognition of individual differences,

3. Pro#iding for differentiated curricula,.

4, Providing opportunities for educational and vocational
guidance through exploratory courses.,

5. Providing means for prevocational and vocational courses.

6. Providing for better teaching and scholarship through
departmenﬁalized organization and specialized teaching,

7. Preparing pupils to better perform the academic work of
the senior high school.

8. Providing training in ideals of citizenship.

Goxll

gives seven core-curricula of the junior high school,
One of these is practical arts, concerning which he says; "The
desire and ability to sew, to cook, to repair, and to construct
in cqnnection with the activities of home and school and neigh-
borhood are of greatest importance in the normal functioning of

these institutions,"

loFrank Leavitt, Fifth Yearbook of the Department of the
National Education Association.

11Phllllp We Cox, The Junior High School and its Currlcu-
1um, (Boston Scribners, 19295, P. 20. ,
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Later on in his book he says: "Practical arts in the
Junior High School- functions, however, to co-ordinate the
practices and ﬁsés which involve the use of concrete materi-

als and tools and processes, As such, the activities of

practical arts classes re-enforce and make more meaningful
the activities of the other required and elective subjects,
on the one hand, and, on the other hand, they find their
practical applications in promoting better homes, better neigh-
borhoods, and other better social participations and individ-
ual adequacies."l

Quoting from Selvidge and Fryklund15, we find: "There are
certain fundamental skills, attitudes, and habits that are
common to many types of work that may be developed through one
type of work almost as well as through another. The emphasis,
therefore, shoﬁld be placed upon the things we wish to teach
rather than upon the things we wish to make. Neither broad,
general objectives nor a list of projects constitute a satis-
factory program, One program should be expressed in terms of
the information, the attitudes, the interests, the skills, and
the habits of work we expect the boy to have when he has com-
pletéd his period of training. These may be expressed as
follows;:

1. A well-developed interest in industrial affairs.

2. How to care for and use properly the things we buy.

12pnillip W. Cox, op. cit., p. 26.

13R,V. selvidge and V.C. Fryklund, Principles of Trade and
Industrial Training, (Peoria, Illinois: Manual Arts Press, 1930),

P. 36,
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“3, Appreciatipn of good workmanship and good design.

4, Attitude of pride and interest in one's ability to
do things.

5. A feeling of self-reliance or confidence in one's
ability to take care of oneself in an unusual situation.

6. A habit of orderly and methodical procedure in the
performance of any task.

7. Knowledge and understanding of the conventions of
mechanical drawing, and ability to express one's ideas accu-
rately by means of a drawing.

8. Elementary skills in the use of the more common tools
and machines, and in the methods of modifying and handling
materials,"

Continuing, Selvidge and Fryklund14 attempt to show how
industrial arts work helps to contribute to general education.

"The general purpose of education and training is to aid
the individual in living a useful, happy, and successful life
to as high a degree as is possible in view of his abilities.
In order to do this, it is necessary that he should know the
social conventions of language, manners, and the customs of the
group in which he moves, It is also necessary for him to have
the information and a knowledge of the facts that are known to
the majority of his group. In addition to this, he must have

certain attitudes and ideals which make for social betterment.

.

14R.V.Selvidge and V.C. Fryklund, &P cit., pp. 34, 35.
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Hé‘must be self-reliant, capable, and self-respecting. In his
vocation he‘mustvbe competent. .

"In the teaching of tirade and industrial subjects we are
interesied chiefly in those experiences which build up the doing
side of our ideal---the things which tend to make one competent
in his vocation, or which enable one to meet with confidence the
situations in his daily life in which some mechanical ability,
elementary skills, or knowledge of industrial practices are re-
quired. We are, therefore, confronted with the question of what
the individual must know and be able to do with respect to in-
dustrial practices and processes, in order that he may attain
the "ideal we have set up for him,

"The‘quéstion is more difficult in the field of industrial
arts than it is in the field of trade education, for the reason
that inbthe field of trade education the scope is relatively
limited, while in the field of industrial arts a very wide range
of experienfies may contribute with equal effectiveness to the
desired end. In this field we seek to give the youth the infor-
mation and experiences which will interest him in industrial life
and enable him to do effectively the things that most boys and
men are called upon to do without respect to their vocation. It
is by ﬁo means necessary to give the pupil training in making
the identical things he later may be called upon to @ake, but it
is important that we give him experiences capable of wide appli-
cation, and develop in him a habit of orderly procedure and
systemétic work which will be of value to him in any line of
endeavor,"
| lr'Any school system that attempts a junior-high-school pro-

gram, if it be a true program in the sense we have come to look
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ﬁpon éuch an 6fgénization, must give an important position to
the manual arts activities. The subject matter of the activi-
tiés shqﬁld not be vocational in character but of general edu-
cational experiences that will enébie the boy to meet the sit-
uations in life that he will be called upon to face regardless

of his vocation.
C. Woodwork as a Subject for Realizing the Objectives

The relative importance of various subjects to be included
in the industrial arts curriculum of a junior high school has
been and still is a source of controversy with some school ad
ministrations., In some schools the work is all of a general
shop nature; in others it is built on the home mechanics idea.
Other schools divide the work so that the boys receive experi-
ence in a different subject each term. 1In a great many schools
only one type of work, usually woodwork, is given. In nearly
all schools we find woodwork included in the curriculum.

In discussing this point Selvidge and Fr'yklund15 say: "The
next Question presented, and one which has troubled many teach-
ers and school officials, is, 'What type of shop shall we have?'
There are many factors involved in the answer to this question.
Perhaps the first step in the solution of the problem is to
point out that the reél question is not, 'What type of shop?'
but 'What arrangementAand what available work will give us the

best opportunity to teach the things we have placed in our list

158, v, selvidge and V.C. Fryklund, op. cit., pp. 48-5l.
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o of!things we wish to teach?®

"The answer io this question involves an entirely differ-
ent approach, ' Instead of selecting a particular type of shop,
we detefmine what we will do on the basis of what we wish to
teach. When we examine the field from this standpoint, it will
be found that any one of a great many activities may contribute
almost equally well to these ends, if wisely chosen and well
organized; but t he activity must be chosen bdcause of its posi-
tive and difect contribution, It will be observed that while
skills are important they do not constitute a major portion of
the training program,

"For example, woodwork may be so arranged as to involve
many of the ﬁhings we wish to teach. Wood is one of the most
common materials used in construction and is easily shaped and
made to>conform to our use. 1It, also, is one of the materials
most easily and commonly used by the average man, Many of the
tools involved in its use are the common tools of every house-
hold. 1Its production and manufacture form an interesting story.,.
Its use in projects involves a number of other materials, some
of the fundamental principles of science we wish to teach, and
an opportunity to teach certain principles of design and con-
struction in that field. ©Successful work with this material
will tend to develop confidence, self-reliance, and pride in
workmanship. It offers an excellent opportunity to develop the
habit of planning.

"There certainly can be no objection to teaching the things
we wish to teach through a great variety of activities, but it
is by,ng means necessary to give courses based upon a few simple

jobs abstracted from four or five of the skilled trades. Ilost
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of the so-called exploratory or finding course have been pro-
moted by school men who are so far removed from industrial
contact that they do not realize that the number of industries
that can be adequately represented.in the shops of any school
is but a’drop in the great ocean of industry. it is not the
purpose of the work to give practice in the elementary skills
ot-a variety of industries; but to give certain information
and develop certain attitudes and habits that are valuable and
important in any industry."

16

Roberts in his book Woodwork in the Junior High School

attempts to show the educational importance of woodwork in the
manual activities program. He says: "It can hardly be denied
that the primary aim of manual arts'is general and not specific
education, Incidentally, the work has a vocational aspect in

the same sense that all that is taught in the schools contrib-
utes indirectly to the future 1ife career, If this is true the
selection of subject-matter from the vast field of possibilities
should be based upon child interests, capacities and future
general, rather than specific, needs---work as broad as possible,
without being superficial on the one hand or too specialized on
the other, In other words, the purpose is the same as in any

of the other school subjects, or perhaps better stated, as in all
the other school subjects, for mahual arts rightly conceived

must have much in common with all the other school work.

16wm, E. Roberts, Woodwork in gge_Junior‘Higg"School
(Peoria, Illinois: Manual Arts Press, 1929), pp. 10-13.
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1. . wour first and fundamental problem, then, would be the
determinationrof a basis for selecting subject-matter for the
manual grts in the junior high School, assuming, as we must,
from the name and nature of our work, that the selection must
be from ;xistingfactivities in indusﬁry, adapted to educational
needs of children of the seventh, eighth, and ninth school years,

"From the beginning of our work the method of choice has
been that of selecting typical trades of trade units---carpen-
try, cabinet making, pattern making, forging, machine shop---

and analyzing these into fundamental processes and devising ways

and means of presenting them to classes, This procedure is a
tradition inherited from the early days of manual training,
strengthened by the movement for vocational education. While

it is probably the best procedure in the choice of subject-

matter for special and trade instruction, it is quite manifest
that it fails to meet the broader requirements of genergl ed-

ucation demanded by the junior high school, Here information

and general skill are more important than specific knowledge

and skill; general acquaintance with the great field of indus-

try rather than detailled and complete knowledge of a specific
g industry. This is also true from the strictly vocational guild-
ance point of view, Knowledge implies voluntary choice based

upon a knowledge of things from which to choose,

Ej © "Accepting the major objective of manual arts as general
! rather than“specific education, it would seem that a broader
conception of the work would be found in what might Dbe termed
related activities included within certain of the larger units
of. industry.. ' A survey of industrial occupations reveals the
fact .that a Very large percentage of these is included in or

i 9 Palty oo wnaL TR0
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closely related to the activities that have to do in some form
with wood, metal, and the materials of the typographic arts;
and, fuqthermofe;vthat within these are found the industrial
activitigs most intimately related to the lives and experiences
of a great majority of people, It wéuld seem logical, therefore,
that activities adapted to manual arts in the Jjunior high school
should find their best expression through related work in the
three fundamental accupational fields of woodworkiry, metalwork-
ing, and printing. Certainly within these fields, including
drawing, will be found latitude for the broadest possible inter-
pretation or expression of the manual arts, and much more mate-
rial than can possibly be utilized in the time that can be given
to this work. Under this analysis woodwork becomes one of the
fundamental and basic subjects of manual arts."

It is not the purpose of this part of this study to belit-
tle in any way the educational value of other manual arts sub-
jects, but to attempt to show that woodwork is one basic sub-
ject of the manual arts., It was the first field of work to be
educationally analyzed and no doubt has a wider range of contacts
than any other occupational work in the schools, When an at-
tempt is made to teach several activities in one shop, it at
once becomes apparent that all of the activities are somewhat
interrelated and interdependent, ‘This being true, one might
well use woodwork as the basic subject and then add to it re-
lated material frbm other manual arts subjects. This could be
done with little added expense for.equipment and supplies.,

Since industrial arts has played such an important role
in our junior high schools in the past, there is little doubt
but that it has demonstrated its qsefulness and should remain

a part of that curriculum, However, there is still some con-
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trdversy_as to the content of the subject matter, but in near-
ly all cases it is agreed that woodwork retains an important
place. [The problem of the woodwork teacher is not to look about

3 for some new occupational fields to introduce but to improve,

work, which has stood the test in the critical studies of the

% to the extent of his ability, the efficient teaching of wood-
|
|
|
| curriculum makers,

|




; . III. THE JUSTIFICATION OF THE USE OF INSTRUCTION SHEETS IN
" . INDUSTRIAL ARTS

A, Instruction Sheetls Defined

Perhaps it will be best to pause here and determine just

what instruction sheets are., Let us see what some authorities

have to say. Robert H. Rodgersl gives a brief history of the

development of the instruction sheet idea as follows: "The job
sheet is attracting an unusual amount of attention. To some

it may seem that it has literally sprung into existence over
night when, as a matter of facp, it represents but a stage in

the gradual dévelopment of improved methods of organization and
teaching. As its development is reviewed, a great deal of credit
must be given to the contributions made by the well-organized
science laboratory manuals used in secondary and higher insti-
tutions. The correspondence school and its pamphlets and sys-
tems of examination gave an invaluable experience, as did sci-

{ ' entific studies in industry and the factory production sheets,

The use of blue prints in the manual-training shops and in the
schools of engineering was a distinct step in the direction of
the job-sheet idea. A great impetus came at the period of the

World War when Allen and Selvidge were confronted with almost

overwhelming problems of training the personnel of the shipyards

and the special branches of the service in the army. Job sheets

lRobert H. Rodgers, "Job Sheets in Vocational Training",
Industrial Arts Magazine, Vol. 16 (April, 1927), pp. 119, 120.
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. many successful means employed. The inauguration of the part-

~ time-school program in the state of New York resulted in the
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made up in the form of instruction manuals were one of the

drawing together of the best elements of each of these move-
ments and the development of a plan of organization for teach-
ing by the use of individual units, called by some job sheets,

by others units of instruction., The staff of the Division of

Vocational and Extension Education of the New York State Edu-
cational Department was confronted with the problem of making
the instruction most effective for the many thousands of young
men and women returning to school for a short period of time
each week. The result of their efforts was but another step in
the refining process that was and is taking place in the field
of organization and methods. It is apparent, therefore, that
job sheets or units of instruction, or whatever term may be used,
are not new, but rather they represent the present status of a
progressive educational movement,"

In this same book, Rodgers defines the job sheet or unit
of instruction as follows: "It is one unit of a body of organ-
ized instructional material prepared for the use of the learner,
and éonsists of educational assignments so organized as to pro-
vide for the greatest amount of individual progress."

1. Elements entering into the make-up of individual units.

a. Objectives stated clearly and readily understood.
b, Students must be introduced to the new assignments
in a manner conforming to accepted pedagogical‘
 §racti§é. This will require a short introductory

paragfaph.x: o |

c. Assignments clearly given to enable students to




d.

€.

f.

Selvidge
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undertake work without loss of time. Arrangement
and illustrations cannot be overlooked.

Assignments should involve the solution of an ed-
ucational problenm, Mefély specific directions for
carrying out a certain nﬁmber of manipulative oper=-
ations is in violation of the principle of self-
activity and should be used only in a limited way
(7B). First sheets may give specific directions,
but succeeding sheets should gradually place more
and more responsibility upon the learner,

All assignments should be progressive, thereby
tending to insure the learner's progress,

Ail of the assignments on a given unit should be as
closely coordinated as is possible and should in-
clude both the practical and related technical as-
pects., Technical material thus given becomes

vital to the learner,

Provision should be made on each unit for the learn-

er to record his procedure or knowledge of essential
information,

Assignmentsnshould,cover only one day's work. The

student should complete a definite task each day,

2 gays, "It will contribute greatly to the clearness

of thought and discussion if we can come to an understanding of

%R, V. Selvidge, Individual Instruction Sheets (Peoria,
Illinois: Manual Arts Press, 1926), ppe 8-10,
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what is meant by instruction sheets, "Instruction sheet" is

. a general term applied to written or printed instructions, quite

generally issued in loose-leaf form. Job sheets, operation
sheets, information sheets, and 1essqn sheets are special forms
of the instruction sheet, These special forms differ somewhat
in method of organizing the material and in special purpose, but
the general aim of bringing to the student definite instruction
in a permanent form is the same in all of them, They usually
are based on the results of an analysis of a trade or vocation,
This analysis may be on the basis of jobs or it may be on the
basis of the units of instruction. When the instruction sheets
deal with the units of instruction, they usually are divided
into three groups: those giving instructions for performing man-
ipulative operations, called operation sheets; those dealing with
topics of information, called information sheets; those dealing
with assignments for reading or observation, called assignment
sheets. When the instruction sheet outlines and tells how to do
each step of a complete job, whether it is one of the almost
numberless jobs of a trade or an isolated and unrelated job such
as repair work about the home, it is properly called a job sheet,
'"The following outline shows the relationship of the differ-
ent types of instruction sheets;
The Instruction Sheet deals with
1. Instruction Units.
a, Operation Sheets, The instruction sheets that
tell how to perform manipulative operations are
~called opefation sheets,
b. Information Sheets. Instruction sheets that deal
with items of information are called information

sheets,
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c. Assignment Sheets. Instruction sheets, composed
largely of questions, designed to direct obser-
Vatidn, reading and drill, are called assignment
sheets.

2. iobs.

a., Job Sheets. Instruction sheets that tell how to
do complete jobs which may involve a number of
operations are called job sheets. They are es-
pecially designed to secure production. They
also may be used for small unrelated jobs requir-
ing little skill, such as mechanics,

"The instruction units are the points in the trade in which
the learner ﬁsually will require instruction. They ordinarily
fall into two rather distinct groups: those dealing with the
manipulative operations, and those dealing with matters of in-
formation or knowledge. It is considered advisable to divide
the units into these two groups because the methods required in
giving instructions for performing manipulative operations, or
developing skill, are quire different from those required for

imparting information or training in using it."z

4 says: "There seems to be no definite standards or

Struck
definitions set up for instruction or job sheets"., He then
gives three major types of instruction sheets;:

1. Instruction sheets centering around doing or executing

3R.V. Selvidge, op. cit., pp. 110, 111.

4 : ‘
T.F. Struck, Methods in Industrial Education (New York:
J. Wiley and Sons, 1929), p. 61.
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exercises, jobs, or projects.

‘2., Instruction sheets designed primarily to give related

“information.

3. Instruction sheets designed to give skill,
B. The Need for Supplementary Visual Aid

The teacher of a general shop readily recognizes the need
of some form of supplementary instructional material if he is
to do an effective job of teaching. It is physically impossible
for any one person to carry on a program of four activities at
one time in a shop class and expect to teach enough required
fundamentals by demonstrations and oral instructions. However,
the question is raised here, if it would not make the teacher
of a one-course shop more efficient, if he too would use supple-
mentary instructional material. One may walk into almost any
shop and find charts on the wall, various exhibits and models,
all testifying to the unconscious admitting by the instructors
that they are in dire need of some other forms of material for
putting across their work. So why should they not organize
their work in a systemétic and .secientific manner, using the
material available as an aid to their oral instructions and
demonstrations?

Selvidge5 says, "The instruction sheet represents very

carefully prepared instructions based upon a definite teaching

SR. V. Selvidge, op. cit., PP. 6, 7.
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pian; "One advant&ée it has over oral instruction lies in the
fact that in the preparation of the written instructions we
may examine thém with great care, get expert criticism and
assistance, be sure that every necessary element is present
and properly arranged, and that no unnecessary or confusing
elements are introduced. If Well written it is better organ-

ized and more nearly complete than any oral instructions could

be. Any instruction that may be given orally, may be written

| in a language just as simple and just as easily understood as

f the spoken language, and it will have the advantage of being

; briefer, more accurate, and in a permanent form., If the stu-

| dent fails to understand the instructions at first reading, he
may read the instructions again, while he must remember oral
instructions from a single statement., Further, it places on
the student the responsibility for getting the instruction,

It changes the situation from one where the student is passive,
or receptive, and takes what is given to him, to one where the

necessary instructions are placed before him and it is his re-

sponsibility to master them., Such a situation represents a

great improvement from the standpoint of developing a feeling
of responsibility and self-reliance.

"Often it is necessary to illustrate our oral instructions
by gestures, drawings, and by demonstrations. It is equally

necessary to use illustrations in written instructions, and,

R e e o i -

frequently, it is necessary to supplement them by demonstrations
and oral instructions. The teacher may find it very‘difficuit
t6 wfite these inétruction sheets in a sufficienﬁly definite

and acceptable form, but there is no reason to believe that he

would do it betterﬂby word or mouth. The task is somewhat
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xsimplified‘if‘he éttempts it on the basis of writing exactly
what he would say if he were giving the instruction to a |
- single ipdividﬁal; There is no reason why any facts or direc-
tions thqt méy be given orally maylnot be given in writing also."
Brown and Tustison® says: "The ﬁodern trend is to provide
for individual needs. To do this the general shop has been in-
troduced. The difficulty of providing adequate instruction has
become a real problem in classes where a variety\of things are
being done at one time by individuals or groups. The Job Sheet
is a teaching devise which has been developed to supplement
instruction in this field." \
Herman S, Hall7, in presenting arguments for instruction
sheets, says: "Instruction Sheets which are thought-provoking,
and which stimulate the learner to purposeful méntal activity,
are'worth while, Instruction Sheets can be so designed as to
state the problem, give the necessary functioning information,
and outline the method the student should pursue in‘plaﬁning
the work of solving the problem. Such sheets are desirable,
."Related knowledge which must be given as information can
be presented through instruction sheets. The usual trade
handbooks contain such information, but, where the handbook

is lacking in detail or certain information has been omitted,

instruction sheets covering the condensed or omitted information

6A G. Brown and F.E. Tustlson, Instructional Units 1n Hand
Woodwork (Milwaukee, W1scons1n Bruce Publishing Co,, 1930),
Pe XXo

7Herman S, Hall Trade Tralnlng in School and Plant (New
York: The Century Co., 1930), pp. 347-542,
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A aré.valuable."

Ericson8 offefs the following reasons as his argument for
' using Instruction. Sheets:

1. instruction Sheets are means for offering a greater
varié&y of work, .

2. They save time of students that would otherwise be used
in waiting for attention of the instructor,

5. They save the time of the teacher;

4, Intefest of students is maintained, becasue they can
proceed with the work without waiting for demonstrations and
personal instructions,

5. They furnish printed directions to be followed.

6. Students are left on their own resources in carrying
out the wofk.

7. They are of great value as an aid to and follow-up of
the demonstration.

8, If standard instruction sheets are used, it is likely
that they are better organized with reference to procedure and
other material than would be the oral instruction of the teach-
er.,

9. They assist the teacher who might not be expert mechan-
ically With reference to all phases of the work.

Instruction sheets are now finding wide range in‘the aca-
demic studies as well as in the shop courses. Undoubtedly, they

are here to stay, and the problem to be faced today is not so

8E.E. Ericson, Teaching Problems in Industrial Arts
(Peoria, Illinois: Manual Arts Press, 1930), pp. 67, 68.
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. much whether to usé them, as it is whether they are properly
. prepared in the light of scientific study and research, and
‘whether they make a real contribution to education.
What shall be the criteria upon which to formulate and
? devise instruction sheets? There are many commercial forms on

the market, but few if any of these can be applied in full to

' any particular course of study. Today, and perhaps for some
time to come, industrial arts work is not standardized, nor
should be be, for all communities differ in some respects and

the industrial make-up of the community should always be taken

into account when developing industrial courses for that com-

munity. These differences should be cared for in the courses

taught rather than basic content of courses. The latter is

derived from industrial practices.
C. The Development of the Instruction Sheet

9
Selvidge says: "There seems to be a well-founded convic-

tion that the written instruction sheet is a wvaluable contribu-

tion to modern educational practice. The most serious objections

so far developed are the result of a lack of the necessary tech-
nique required in the preparation of the sheets and in the fail-
ure to develop a classroom procedure adapted to this method of

instruction,"

9R. V. Selvidge, Individual Instruction Sheets (Peoria,:
Illinois: Manual Arts Press, 1926), Preface.

RN
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. Too often committees are appointed to work out sheets

~ without proper enthusiasm created and without special prepa-

" ration in the technique of writing instruction sheets. They

try to combine too much---information, operation and job
sheets---into one sheet and as a resﬁlt have too little., The
cost of the printing and mimeographing necessary to the proper
illustration of the sheets is a great drawback. One copy is
usually furnished and that is the end of it., Courses of study
are not well enough standardized to warrant commercial sheets,
Selvidge10 continues: "The instruction sheet is a teaching
device of great value where directions are to be given or
where principles or facts are to be presented to members of a
group who are unequal in attainment, ability or aptitude. It
has found quite general application in the school shop, the
science laboratory, and in industry, but its value is not con-
fined to those fields., It is, perhaps, the most efficient and
economical system of individual instruction yet devised., It
permits independent'progress among the members of a group and
makes it possible to take into account individual differencés.
The favor it has found in shop and laboratory is not because
the differences among pupils are greater in such work but be-

cause the differences are more readily recognized and more

effectively dealt withi.ceeseeeees When we develop an effective

method of measuring the efficiency of our instruction, we will

10_ :
R. V., Selvidge, op. c¢it., Preface.
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realize that it is important that we reduce the size of our
~groups or devise a system of instruction that will provide for

- independent progréss of the members of the group.

"Where attendance, is irregular, as in part-time schools
and evening schools, or in the case of large classes, the in-
struction sheet is indispensable,"

Walter Benton‘Jonesll

is quoted as saying: "The curriculum
builder should include only the facts that will be taught; not
those that ought to be taught. An instructional outline if used
intelligently means a specific starting point and a positive
goal with very definite material between the terminalsS.ce.ceeee..
There should be two kinds of sheets; Instruction Sheets and
Operation Sheets. The basis of Instruction Sheets is the job to
be made, Operation Sheets are based on trade operations."

Quoting from Selvidge and Fryklundlz, we find: "It has
been established by careful investigation that there is a very
wide range in the learning abilities of individuals, and we are
confronted with the task of providing instruction that will
permit individual progress,

"A system of grouping on the basis of ability reduces the
range of differences, but it does not solve the difficulty. In
many cases such a grouping is impossible.‘

"Teaching is an individual process just as learning is an

individual accomplishment. Some pupils will have more difficul-

11Wa1ter‘ Benton Jones, Job Analysis and Curriculum Con-

struction in the Metal Trades Tndustrx (New York: Bureau of
Publication, Teachers College, Columbia, University, 1927), p. 8.
'IZR;Vc_Selvidge and V.C, Fryklund, Principles of Trade and
Industrial Training (Peoria, Illinois; Manual Arts Press, 19307,
pPp. 148, 149,
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'ty is ‘present in éli their work, and is one of the misfortunies
~of the less gifted pupils."

Later on in the above-mentiéned book the authors add: "Oral
instruction habits, ppor reading habits, and the use of diffi-
cult words in the preparation of instfuctions, are factors that
must be taken into account in attempting to use instruction
sheets., More emphasis must be given to habit in cases of sus-
pected typemindedness. If we recognize that many difficulties

are caused by habits of doing things in the wrong way, we have

taken an important step in the solution of our difficulties.

We are annoyed at the thought of changing old habits; we hesi-

tate to break them and build new ones, We do not like the
thought of changing old ways of teaching, but we shall be com-

| pelled, sooner or later, to strengthen our methods to better

provide for individual differences. Improving written instruc-

tions by careful preparation and word selection, and using these
instruction effectively, is probably one of the hest means of

attaining this end."13

Individual instruction sheets, then, may be defined as de-
finite units of instructional material in permanent form based

on an analysis of a trade or vocation. They should be divided

into two or more groups, preferably three. One group should
contain the operation or skills to be learned, one group the
information related to the trade or vocation, and the other
group the jobs to be performed by which the learner acquires

the skills and information.

13 .
R.V. Selvidge and V.C.Fryklund, op. cit., p. 355,
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The advantagés'of using individual instruction sheets may
be summed up as follows:
| 1. Saves time and energy of the teacher,

2. Provides a carefully prepared teaching plan,

S Presents an easy means of "reball" for the student,

4, Places responsibility on the student.,

5, Allows better means for illustrations.

6. Allows for better individual progress,

7. Provokes thought and causes mental activity.

8. Allows pupil participation in planning their jobs,

9. Makes possible a large variety of jobs,

10. Constantly reminds both teacher and student of the less
significant information items often overlooked,

When any attempt is made to develop a set of individual
instruction sheets, it is first necessary to determine a tech-
nique to follow and a classroom procedure adapted to the full
use of such sheets. One that writes a set of instruction sheets
should first of all be a teacher of the subject chosen. The
sheets should be written with the thought that the teacher is
talking to an individual student and that the sheet is a teach-
ing device. Only the facts to be taught should be included, and
for these there must be a specific starting point and a positive
goal. Uppermost in the mind of the writer should be the thought
that these sheets are a means of providing for better individual

instruction.




IV, DETERMINING THE OUTLINE FOR INSTRUGCTION SHEETS

' A, The Analysis of lMany Sheets

A compilation of fifty-three sets of sheets was made to
determine the most common characteristics used in the outline
or form of the sheets. Many of the sheets were commercial sets
found in book form while other were mimeographed or otherwise
duplicated and were from grade teachers, high-school teachers,
university professors, and from committees of teachers,

The sheets were divided into four groups---information,
operation, job, and combination. Many sheets that were called
Job sheets were placed in the last classification because they
not only contained directions for doing the job but information
and operations as well and could not be called strictly job
sheets in the sense that job sheets are defined in this study.

The fifty-three sheets were listed vertically down the left
side of a table, whiie horizontally at the top the form headings
were listed. There were thirty different form headings. The
sheets were each tabulated to determine the most common headings.
Table; No. I, p. 39 shows the condensed result of this study.

All form headings that did not appear more than two times
are not shown here. There were fourteen of these., Of these
fourteen, six appeared twice and seven only once. Those that
appeared twice were: "Applications", "QOperations", "Description
of Operations", "Job Specifications™, "Record", and "Operations
Necessary to Complete Job", The seven that appeared only once

were: WApproval", "Testing Ability and Knowledge", "Mathematics",

.36
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‘"Given“, "Required"; "Instructions®", "Purpose of the Job", and

"Assignment".

Selyidge does not list more than eight headings on any one
sheet, wpile in these fifty-three sets we have thirty different
headings. There is no standard formdfor any of these sheets,
Yet when we look at the table, we can readily see that there are
certain headings which seem to be fairly common to all; for
instaﬁce, nearly all are agreed that the sheet should have a
title.

Since the purpose of the information, operation, and job
sheets in each case is different, it is necessary to consider
them separately.

Information sheets are designed merely to convey information.
There seems little use to divide this sheet into may headings.
In most cases it is of the essay type, giving the information
in brief, simple statements., Oftentimes the paragraphs are
numbered and references and questions given,

The operation sheets begin with a title of the operations,
Materials are listed in most cases as well as the tools used to
perform the operation. Where the explanation of the operation
begins, the heading in most cases is "Procedure". The steps
are usually numbered and each step stated briefly in simple
language. References and questions complete the headings.,

Job sheets are titled usually by stating how to make a
given project. Sdmetimes a foreword telling of the usefulness
of the project or a reason for doing the job is given. 1In most
cases tools and materials are listed. Then the explanation of
how to do the job is headed with "Procedure", This is sometimes
sub-titled into various steps and the steps numbered. References

.

are given in many cases and also questions,
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Combination job sheets that give the required information
and operations needed to do the job are found in several cases,
iIt is no doubt possible to use these with a degree of success.
But from the standpoint of one writihg the sheets there is the
question 6f whether or not the time sﬁent in making such sheets
is well spent. It seems a better arrangement would be to write
one set of sheets covering all points of information and one set

of sheets covering all the tool operations, Then it is possible

to write any number of job sheets that will only refer to the
information and operation sheets as needed., The value of this

arrangement lies in the fact that much labor in repeating infor-

mation and operations time and again as they appear in the vari-
ous Jjobs can be saved.

Some of these combination job sheets use a method of re-
ferring to other sheets to find the information needed, but this

praciice confuses the boy, as he must look through several pages

of material to find what he needs. It is simpler and more effec-

tive to refer by number to a sheet within another separate group

that deals exclusively with the information he is seeking.
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ANALYSIS OF THE HEADINGS USED IN INSTRUCTION

SHEETS
KIND of SHEETS INFORMA- | OPERATION JOB COMBINA-| TOTAL
TION SHEETS SHEETS TION
SHEETS SHEETS

No. of Sheets 10 10 20 13 53
Untitled Fore-

word 0 3 3 6
Specification 0 0 0 2 2
Reason for the

job 0 0 4 1 5
Materials 1 3 13 9 26
Tools 0 2 13 5 20
Procedure 1 3 10 5 19
Procedure Sub- :

titled. 0 3 7 2 12

Procedure steps

numbered o 8 13 7 28
References 2 3 8 6 19
Questions 1l 5 13 11 30
Directions 0 1l 0 6 7
Information 0 0 1 6 7
Check 0 l 1l 1 3
Appraisal 0 1 4 1 6
Caution 2 1 4 3 10




" B, Comments on the Kinds and Types of Instruction Sheets

In éurveying the field of literature devoted to the writing
of insﬁruétion sheets; it is evident that authorities are not
entirely agreed as to just what the sheets should contain and the
best form ﬁo follow. Perhaps the most outstanding ieader in this
field is R. V. Selvidge of the University of Missouri. He has
undoubtedly done more thén any other person to standardize in-
struction sheets.,

There are, however, several educators that have given some
valuable contributions to the subjects. Let us see what some of
them have to say. |

"The Instruction sheet is based upon the idea that any
subject or undertaking may be divided into certain fundamental
units and that these units may be made the basis of instruction.
This idealis not new in American industry. Every manufacturer
recognizes that the analysis of the produc£ into such elements
is the first step in efficient production. The differences be-
tweén the manufacturing process and the educational process is
that the manufacturer is satisfied to teach the worker the one
small part'he must do in order to get a given product, and rest
at that, while in teaching it is considered desirable to glve
éttention to the various elements involved in.order that the
training may have as wide an application as possible. The man-
ufacﬂurer bases his’analysis on convenient units of production;

the ‘teacher bases his analysié on donvenient units of instruc-
.&199. LThe’manufaqturer seeks efficient production on a given
Jjob; the teécher séeké toygive a training that will be effective

in any job that may arise within the field. In either case,
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however, the analysis is necessary in order to find out what

, mast be done to get the desired product."l

Friese?, in his book Exploring the Manual Arts, says of

the charagteristics of instruction sheets of an earlier day:
"These instruction sheets begin with a title of the job or
process. This is frequently followed with a statement of pur-
pose. The procedure to be followed is then outlined, frequent-
ly illustrated with photographs, sketches and drawings. Some-
times there is a list of printed references. Usually the sheet
ends with a number of questions about the work. There is usu-
ally a place for records of the work,"

Instruction sheets of an earlier day were mostly job sheets,
Not only did they tell how to do a particular job, but contained
the operations and information necessary to do that particular
job. Friese in his book mentioned above leads one to believe that
instruction sheets have very limited use., His argument was
sound at that time, for it would be necessary to have many job
sheets to care for a great variety of jobs. However, since that
time we have come to divide the instruction sheets into four
classes; operation, information, assignment and job sheets. Thus
clasgified, it is possible to have operation and information
sheets to cover all required phases of a given trade., Job sheets

may then be written for only the number of jobs wanted with man-

1R.V. Selvidge, Individual Instruction Sheets (Peoria,
Illinois: Manual Arts Press, 1926), p. 6.

25.F. Friese Exploring the Manual Arts (New York: The
Century Co., 19263, Do 76,




42

\ipulative skills and information left out but referred to in

other sheets,

H. J. Van Westeirnen® says: "The traditional job sheet is
not adequate for several reasons. it is written on a basis of
teacher direction With subject matter'and skill as goals. The
new education must provide for goals in terms of worthy indi-
vidual and social purposes and allow for student choice and
self direction., The answer has been a new type of lesson which
has the following characteristics,

"These lessons should:

l. Stimulate the student to worthy individual and so-
cial purposes,

2., Reveal to the student the many opportunities of the
course,

5. Serve the needs of students of varying abilities and
cater to individual differences through a variety of optional
and graduated assignments,

4, Serve as a means of enriching the experiences of the
student.,

5. Make all of the teacher's time available for giving
individual assistance.

| 6. Serve as a solution for the large class problem in
an adequate and efficient manner,

7. Relieve the teacher of many of the formal demonstra-

tions and lectures that are too often inadequate, spontaneous,

3H.J. Van Westeirnen, "Preparation and Use of Instruction

Sheets", Industrial Arts and Vocational Education (Peoria,
‘Illinbis: Industrial Arts Magazine, July, 1931), pp. 237-242,

SRR T e N
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‘and energy consuming.
8. Make it poésible to eliminate the formal textbook.
'An adequate number. of copies of several carefully selected
reférence'books should serve the supplementary needs of the
student."
He says there are three types of sheets, which are:
a. Lesson Sheets.
To present the opportunities of each unit of work
to.the class and should contain, stimulation, ori-
entation, a minimum of supplementary information,
a description of the methods to be used, assign-
fl ment of activities, and references,
; b. Instruction Sheet,
Should describe specific operations or processes
in exXplicit detail. No assignments, but designed
to take the place of the traditional demonstration,
ce Information Sheet,
| K means of furnishing complete technical information.

It should be concise, accurate, and adequate to the

needs of the student.

When the above classification of types of sheets is care-
fully analyzed we call (a) the lesson sheet a job sheet, for
the project the boy works on is nothing more than an assigned
lesson to cover a given unit of work, (b) the instruction sheet
an operation sheet as it deals with the manipulative skills,
and (c) the last type is rightly called an information sheet,.

4

Ericson” lists four types of instruction sheets.

 %E.E. Ericson, Teaching Problems in Industrial Arts
(Peoria, Illinois: Manual Arts Press, 1930), pp. 70, 7i.
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1. Operatioh sheets are based upon an operation or unit

~of performance within a trade and not upon a job. It is based

upon learning pfiﬁciples rather than jobs; as "how to cut a
miter" rather than "how to make a picture frame",

2. Information sheets are made t6 cover some unit of infor-
mation, and do not deal with performance or manipulative proce-
dure,

3, Assignment sheets'possess the following characteristics:

a, A definite statement of problem is given.

b. Sources of information are stated with reactions,

c. Questions are assigned to direct the reading, obser-
vation and thought.

'd. Provisions are made for written answers to these
questions,

4, Job sheets are designed to cover a job or assignment in
manipulative work.

Ericson® also says (1) the teacher may make the sheeils him-
self, (2) he may have his students write them, (3) he may pur-
chase them from publishers. He believes there are advantages
in having students make their own sheets. He says: "As a
matter of fact, such practice meets one of the arguments made
against the job sheet, namely: that it takes awgy from the stu-
dent the opportunity to do the planning of his work and thus
prevents initiative., The time for actual manipulative work
will be materially reducea as soon as the students are put to

the task of doing their own planning, and many are not able or

.. B5E,E, Ericson, op. git., Pp. 71, 74, 75.
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.willing to do ites¢esece.....For students, even of junior-
‘high-school ages, to make out a list of tools and equipment
needed, the bill 6f material or supplies, and the proposed
steps of procedure before attacking their problem is, indeed,
excellent practice." |

Selvidge's book Individual Instruction Sheets6, a book on

the subject of writing instruction sheets, is, perhaps, the
best treatise on the subject written to date, He divided in-
struction sheets as fbllows:
1. Instruction sheets.
a, Operation sheets.
b. Information sheets.
c. Assignment sheets.
2. Job sheets.
Selvidge and Fryklund7 say concerning the preparing of
; operation sheets:
; l. The title should clearly indicate what instructions
: are given.
2, The instructions should deal with the learning units

involved in work jobs, but without respect to any particular

Jjob.
3. The instructions for performing the operations should
be given step by step in a very complete form, and the sen-

tences should describe the operation in the order of movement,

6R.V. Selvidge, Individual Instruction Sheets (Peoria,
Il1linois: .anual Arts Press, 1926), p. 110.

"R.V. Selvidge and V.C. Fryklund, Principles of Trade and
Industrial Teaching (Peoria, Illinois: Menual Arts Press, 1930),
p. 143.

e
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‘éd thét the understanding of the movement will flow along with

the sentence,

4. In genefal, it is not advisable to explain why an oper-
ation is performed in a certain way. The why should be taken
up in questions to give the boy an opbortunity to do some think-
ing.

5. Illustrations should be given to clarify written instruc-
tions.

6. Give only the information necessary to the performing
the operation.

7. In most instances it is well to add questions to an
operation sheet in order to encourage the student to seek the
reason for doing things in a particular way, but questions should
never be asked unless they have a real purpose,

8. Give references to available sources of information if
additional information is needed.

Suggestioné for Information Sheets,

1. The title shouldvclearly indicate the subject treated.

2. The information should be given in brief statements, and
without discussions.

S Quéstions should be given to act as a guide in reading
and observation and to form the basis for group discussions,

4, Reference to avéilable, additional sources of informa-

tion should be given.,

selvidge and Fryklund® give the following suggestions for

8R,V. Selvidge and V.C. Fryklund, op. cit., p. 144,

1T
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-Job Sheets.

1; Title mustfbe clearly stated.
2, General directions,
a. Directions to examine a similiar exhibit of work,
b. A statement that the student must read carefully
the entire job-sheet, and make a list of steps he
will take in doing the job., This is his job plan.

c. A statement that the student must make a list of the

tdols and materials required for the job.

d. A statement that both lists must be approved before

starting work on the Jjob.
3. Specification.

A statement of the requirements of the job., This con-
stitutes thé specifications for the job and should contain all
drawings, dimensions, and kinds of material to be used. It
should be a very definite statement of what is wanted.

4, Information.

A brief statement of any facts or information that may

be needed in order to do the job successfully.
5., Directions.

Directions for doing the job. These should bd stated
briefly and in simple language. The different steps should be
set off in different paragraphs, Use illustrations freely.

6. Checking.

A statement that the work must be finally checked at
this point,

7. Questions,

Caréfuliy chosen questions to point to the general
application of the things learned in doing the job., Avoid

irrelevant questions,
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8. Referencess
Give one or two good references if needed. They should
be exact ,as to page.
T. F. struck’ says there are three major types of instruc-
tion sheets: -
1. Instruction sheets centering around doing or executing
exercises, jobs, or projects.
2. Instruction sheets designed primarily to give related
information., |
3. Instruction sheets designed to give skill.
Jones10 says there should be two kinds of sheets:
1. Instruction sheets.,
The job to be made.
2. Operation sheets.
‘Based on trade operations.
The following is an example that strikes:a-new note in
instruction sheets, It is an operation sheet with the planning
done by the student. Such a sheet as this is probably not ad-

visable with beginning students unless the planning is done by

class discussion and demonstration,

o4

T F. Struck, Methods in Industrlal Education (New York:
J. Wiley and Sons, 1929), p. 61.

10Walter Benton Jones, Job Analysis and Curriculum Con-
struction in the Metal Trades Industry, (New York: Bureau u of
Publication, Teachers College, Columbla University, 1927),
p. 6.
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ReA. Hinderman, Instructor

Student's Name:

Wisconsin High School

Elementary Machine-Tool Operation

Information Course,

Objective: To develop an understanding of the basic prin-

ciples of forming, and of metal, thru study and

mechanical participation,

Reference: H.D.

Instructions: a,

Ce

d.

Text: South Bend Lathe Works;: HOW TO RUN A LATHE,

Burghardt: MACHINE TOOL OPERATION NO. 1.
Column No, 3 is to be completed by each stu-
dent, When filled in, the complete list is
an outline of operations to be performed, in
order, A careful analysis means a better
job, a higher grade, and a greater satisfac-
tion.

Column No. 4 serves as a memorandum to help
reduce the number of trips to the tool room.
Cost is what manufacturers try to reduce.
The problem in column No, 5 is to furnish an
idea of the value of the metal being used,
Checking and grading column No. 6 are to be

done by the instructor,
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1 2 '3 4 5 6
Unit Project Order of Oper-| Tools Cost of Grade
: A ations Materials
1 Conditioning|l., Sawing to ‘Lathe- $.15
Problem ° 6 1/8" " box
) . Dog
2. Centering
%. Facing--6" Center-
long darill
4, Roughing-- Roughing
13/16" D tool
5. Finishing--| Finish-
Sn D ing
3 weeks 6. Shoulder- Thread-
required ing--2" D ing
{ 7. Roughing
| 8. Tapering
| 9. Finishing
110, Threading
15 threads

worked out for this high school.

This illustrates a standard form which is quite flexible

tures from this form of instruction sheets,

The author11 claims two fea-

1. Student participation in analysis of the project, deter-

mining the operations to be berformed and arranging the order

of procedure.

Students have always appreciated the value of an

outline of what to do, but they have also expressed the desire

for opportunity to,incorpdrate their own ideas and individuality

11l

Industrial Education Magazine, July, 1930. P. 4.

vio

Roy A. Hinderman, M.A. Dept. Wisconsin High School.
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in the plan of work,

2, Student participation in the organization and prep-

aration of the instruction sheet. Students have pointed out

that, at first, it would be helpfulbto consider the building
of an 1nstfuction sheet with the class as a whole by taking
a few steps at a time, and then follow this by ac£ually per-
forming the operations listed.

We can see that authorities on the subject are pretty well
agreed that there are three distinct types of individual in- |
struction sheets for shop work. No matter what name they‘go
by they fall into three classifications: |

1, Operation sheets,

2. Information sheets.

3. Job sheets,
C. Recommended Form for Instruction Sheets

Having analyzed several sheets and the comments of those
persons who have expressed thelr opinions as to what instruc-
tion sheets should contain, let us reflect for a moment in an
attempt to determine the type of sheets that will most benefit
teacher and pupil. This study is made from the standpoint of
helping teachers write their own sheets.

First, should sheets contain high-sounding titles and
headings that mean nothing to the student, or should they be

models of simplicity? Secondly, should they be so constfucted

_as to cause the student hours of reading, planning and refer-'

ence hunting, or should they be brief and to the point, an aid
the students will seek rather than shun? ‘ |

Let me quote here an excerpt from an address delivered
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“%Qfofé an Industrial‘Arts section during the Indiana State

Teachers Association in Indianapolis by Sylvan A, Yeager,

‘who seems to sum up the situation clearly.

’

"Any type of shop organization or teaching method can
only be justified to the extent that it is efficient., Effi-
ciency in turn must be judged and measured by the extent to
which objectives are realized, IMbst authorities agree that
the present tendency toward larger classes makes more necessary
than ever, the use of individual instruction sheets, Many
teachers think that these teaching aids came into being as a
result of the demands of the genefal shop. This idea is entire-
ly wrong. Individual instruction sheets have been used to a
large extent in various types of work before the development of
the general shop. They were even used in industrial arts work
many years before the present era of the general shop. In many
respects this early type of instruction sheet was better than
many of our present day instruction sheets,

"Too many teachers today use instruction sheets who either
have no real need for them or who fail to realize the function
which they should perform. They are properly used when they
supplement the work of the teacher and are not considered a sub-
stitute for the teacher,

"Other just criticisms of instruction sheets would include
the matter of their failure to stimulate thought. Many‘of the
commercial sheets seem to vie with one another in their efforts
to list every tool,“process, operation, and step involved, thus

Ielimiﬁating any Rbsgibility that the boy might have an oppor-
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tunity to think through even a part of a problem or job,"lz

,For the past two years the writer of this thesis con-
ducted an experiment with sheets of the ﬁype shown on
pp. 60-67 ‘inclusive. These sheets were patterned after those
recommended by R.V. Selvidgels. There ‘is one set of thirty-
one information sheets covering all information in woodwork
taught in his shop; one set of thirty-two operation sheets
covering all operations taught; also a set of twenty-four job
sheets which were used for a while and then discarded., The
information and operation sheets have proved immensely suc-
cessful, and the author of this study would not attempt to
teach again without them.

These sheets are used as a teaching device to refresh
the memory of'the slow or dull student and, in a few cases,
to stimulate the superior student. Demonstrations and lec-
tures are still used, but a boy soon forgets. When sheets
such as these are made available to the boy, he soon learns
the value of refreshing his memory and that he can usually

find an answer to his perplexities without taking the teacher's

‘time to repeat that which has already been explained.

This try-out of instruction sheets written especially
for a particular course of study has brought out one important
factor, For beginning students in a shop class, instruction
sheets must be extremely simple, both in the physical makeup

and in the information they impart. The author's conclusions

o 138y1van A, Yeager, Instructor in Industrial Arts Depart-
ment of the Indiana State Teachers College. Excerpt from an

address delivered before the General Shop Section of the Indiana
State Teachers Association in Indianapolis, Oct., 1932,

. "1%8,v, selvidge, Individual Instruction Sheets (Peoria,
fllipois: Menual Arts Press, 1926), p. 110, ‘
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are that a sheet which is divided into many parts with titles

and subtitles and mény references and qugstions is confusing

to the boy. When the student wants information, he looks

through the sheet for the things that interest him and soon
learns to skip over those parts that are meaningless to him,

Some authorities say there should be questions at the end
of both information and operation sheets "to stimulate think-
ing". In many cases we find these questions unrelated to the
subject mattef of the sheet. The boy looks upon these questions
as unfair but will answer the question if it tests his ability
Lo remember what he has read in the sheet. The author recommends
the questions be of that nature, for after all the criterion
of a good sheet is its effect upon the learner,

On the éperation sheet illustrated on page 62 the omission
of the following titles i®s recommended: "Operations", "Materials",
"Tools Used", and "Questions", The sheet would then have this
simple form,

Operation Sheet No, 10,

I, Title of the operation.

A beginning statement telling why this operation is
necessary or required,

II.Procedure,

III. Reference,

One or two good, available references.,

"laterials" and "Tools" should be left out because the boy
has and knows the material he will use, "Tools" should be o-
mitted because it causes the boy, after reading this, to pile
his bench full of tools, many of which he will not need for

days., As the boy reads the operation, he is told Just what

tools to use.
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The questions should be asked and answered during the

demonstration., Questions will not be read by the boy unless

-he is foqced toAdd 80, The sheet should contain all the infor-

mation necessary, as that is the purpose of the sheet. If it
does, there is little need for many réferences.

Jobh sheets have been withdrawn for two reasons:

l. To write job sheets for all the projects made requires
too much time, Kepeated use of the same job sheets causes the
teacher's work to become stereotyped.

2. Job sheets take from the boy any participation in the
planning of his work., The following method has been success-
fully substituted. The boy makes a drawing of his project and
then makes out a stock card, figuring the board feet and cost
of material. On the back of the drawing he writes his plan of
procedure, There are no fancy headings or titles, He thinks
his way through the making of the project, beginning with the
very first step. Each step is numbered and is his own state-
ment. When he has it completed, the plan is checked., If it
is not complete or needs altering, the boy makes the necessary
corrections, When he has it completed, the plan is checked.
again, When the boy puts down an operation that is new to him,
he inserts a caption similiar to this, "See Operation Sheet
No., 21", By this method the question "What shall I do next"
is reduced to a minimum. These drawings are filedkat the end
of each period, and each boy has his drawing at his bench at
all times while working. Beginning students do not«make out
a plan of procedure, as they have not yet had the experience
which qualifies them. to do so.

. From this experience gleaned from the past two years'
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'ekperiment~with the. writer's own developed instruction sheets,
the conclusion has been reached that in .the past the sheetls

have been somewhat overburdened with useless captions, headings,

and titles that look well in book form but add nothing to the
usefulness of the sheet. This concluéion is further borne out
by the fact that within the past two years two of our largest
city school systems have adopted a type of instruction sheet
that is very simple and effective.

The South Bend, Indiana, sheets printed in 1932 are uni-
form and contain only the following headings:

Title of the Sheet

Material

Procedure

Questions

The Indianapolis, Indiana, sheets, uniform for all courses
in elementary work (7, 8, 9), were written in 1932+'33. They
contain only the following headings:

Indianapolis Public Schools
JUNIOR HIGH SCHOOL  INDUSTRIAL ARTS

Subject i Grade

Topic Code

Step by step statements of the procedure are then listed,
In the South Bend sheets references are frequently given
to a few selected téxtbooks. A code system for the book is used.

(Example: BT refers to Brown and Tustison, Instructional Units In

Hand Woodwork) ~ In this way a great many of the operations and

muphléf‘thg information are not included in the sheets. Only

those are included for which a good reference is not available.
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' The one objection to this type of sheet is that a number of

reference books must be supplied and & means used to check the

_ student on the reference reading.

Boys will not look up the

references as readily as they would read this same material

were it included in the instruction sheet,

In drawing conclusions as to the form 4o follow in writing

individual instruction sheets, the needs of each teacher and

the group he teaches must be the determining factor.,

Should the

teacher feel that he needs an elaborate set covering all phases

of his work and that he has the

do so, he should by all means write that type of sheet.

time and reference material to

The

outline of the various sheets as recommended by Selvidge14 will,

perhaps, be as good a source of
These do not need to be used in
be changed to suit the needs of
On the other hand, if time
no immediate need of a complete
type of sheet is recommended.
A, Information Sheets,
1.

Yion to new work.

material as is now available,
the whole form as given but may
the individual,

is limited or the teacher sees

set of sheets, the following

Bach sheet titled and numbered in order to introduc-

2. A few simply worded statements giving the information

desired.

- 3. References to some text dealing in more detail with

. the subject.

14

R.V. Selvidge, Individual Instruction Sheets (Peoria,

Illin01s' Manual Arts Press, 1926).
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B. Operation~Sheets.
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1. Each sheet titled and numbered in order of introduc-

2e

S

4.

over again,

all boys with a set, This idea has been forced upon us by com-

tion t6 the work and if possible to coincide with
the same number of the information sheet.

An opening statement giviné the importance or reason
for knowing how to do the operation well,
Procedure,

List the method of performing the operation step by
step, numbering each step. A given text which is
well illustrated may be referred to for part of the
procedure, If this is done, the sheets themselves
need not be illustrated.

Reference,

In all cases give references to textbooks.

Job Sheets.

1. Have these made by the boy. After he chooses his

project, he should write out a step-by-step plan of
how he intends to make the project. New operations
and information topics should be inserted into the

Jjob plan as they appear by referring to the numbers

of operation and information sheets involved.

Simple sheets of this type need not take any more time to
make than the planning of a demonstration or lecture on the

Once made they are then ready to be used over and

One of the drawbacks to the making of instruction sheets

has been the printing ar duplicating of enough sheets to supply
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\mercial houses and,is erroneous. One set of sheets is all
that is necessary, and they may be typewritten. Most shops
~have enough wall space for a bulletin board upon which one set
of sheetsumay be fastened, Usuaily‘there is only one boy at a
time reading, when the sheets are usea as a supplementary aid.

; However, if the sheets are to be used as a textbook and to re-

place the demonstration, then each boy should have a complete

set,
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SAMPLES OF INSTRUCTION SHEETS PREVIOUSLY USED BY THE
| | AUTHOR

INFORMATION SHEET NO, 10
STAIN
l. Stain is applied to freshly cut and seasoned wood to
produce a rich and mellow color, to emphasize the grain, and
\ to match the finish of furniture at home, Often times certain
species of wéods are stained to imitate others more costly,
providing their grain and texture are similiar. Many species

of wood, for example, gumwood, are stained to imitate mahogany

| or walnut, Commercial furniture thus stained should be label-
ed "mahogany finish" ot "walnut finish", as the case may be,
Any stain ié transparent and does not obscure the grain of the
wood,

2. WATER STAINS are made by dissolving powdered aniline
colors in hot water. They are clear, penetrate deeply, and do
not fade., They are inexpensive and widely used. They have a

disadvantage for the beginner in that they raise'the grain of

the wood.

3. SPIRIT STAINS are also made from aniline colors but the
solvent is alcohol. They dry so rapidly that it is difficult
to cover a large surface without showing laps, unless applied
with an air brush, They are mostly used in refinishing and
ghading work.,

4, OIL STAINS are made by dissolving oil aniline colors .

in turpentine, benzine, or benzol. Asphaltum and naphtha are

'also often used. They are very easy to apply and spread even-

ly, but take considerable time (about 12 hours) to dry. They
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" fade when exposed to light. This &8 the kind of stain you will

use on all your work in this shop.

5. Aniline is a coal-tar product and is an oily poisonous
substancé used in dye making. Benzine and benzSI are also coal-
tar prddﬁcts. Asphalt is a mineral pitch found around oil wells,
Naphtha is distilled from petroleum, and turpentine is an oil
produced from the sap of the long-leaf pine tree,

QUESTIONS:

1, Why do we apply stain to projects?

2. Name three kinds of stain.

3. Why is oil stain the easiest to apply?

4. From what is alcohol obtained? Turpentine? Naphtha?
REFERENCES :

Hjorth, Herman---Principles of Wood Work, pp. 213, 214,

Griffith, Ira S.,---Essentials of Woodworking, p. 1l81.

Jeffreys, Harry R,---Wood-Finishing, pp. 22-31.
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Operation Sheet No., 10

How to apply stain,
REASON FOR THE OPERATION:
To improve the appearnace and to protect the finished
project,
MATERIALS:
The finished project,
TOOLS USED:
Stain, brush, rags or waste.
PROCEDURE:

1. Read Information Sheet No. 10 and receive the approval
of your instructor befiore beginning the operation.,

2. Decide on the kind or color of stain to use, and pour
out enough stain into the stain bucket to do the job,

3. Dip the brush about one-third of the depth of the bris-
tles into the stain. Draw the brush lightly against the edge
of the can to remove the surplus stain from the brush.

4, Stain the underneath and inside parts of the project
first and stain the top last.

S. Begin in the center of each surface and brush out to-
ward the edges in all directions from the center,

6. Hold the brush at a 45 degree angle, peinting the han-
dle of the brush tqward the direction of the stroke.,

7. Do not let the brush bristles "flip" stain at the end ,
of the stroke, -

8. Never dréw ﬁhe brush onto or over the edges but brush

out and off of the edges.
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9. Let the stain dry a few minutes; then wipe off the

surplus with a dry rag or wéste.

10, Wipe off‘end grain quickly to prevent it's becoming
too dark.

11, After staining, inspect the ﬁroject for missed spots,
Set the project to dry for at least 12 hours,

12, Set the brush back into container and pour any stain
left in the bucket back into the stain can. Put away all your
work and clean up any stain you may have spilled or dropped.
Put the used rags into the used rag container,

QUESTIONS:

1, Why is proper prearation of the surface before stain-
ing so important?

2. What two things can you think of that should determine
your choice of colors?

3. What will happen if a brush is allowed to "flip"?

4, Why do ends stain darker than edges?

5. What may be used to remove stain from the hands?

6. Why keep the used rags in a tight container?
REFERENCES ;

1. McGee and Brown---Instructional Units in Woodfinish-
ing, pp. 9-15.

2. Newell, A, C.---Coloring, Finishing and Painting Wood,
Chapter IV, p. 50.

3. Jeffreys---Woodfinishing, p. 29.
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» JOB SHEET NO. 1
JOB SPECIFICATION: A Squared Board Problem.

To square up a board and make one of the problems of your
choice shéwn on Blueprint No. 1l.

REASON FOR THE JOB:

Before you can make any project it will be necessary to
learn the method of squaring stock to dimensions. You will
be given a board on which to learn the process of squaring
stock. After.you square this board according to the procedure
in the Operation Sheet, you may make the board into one of the
problems shown in the blueprint.

MATERIALS;:

1 pe. poplar 13/16"x8"x8".

Sandpaper, stain, and waxX.
TOOLS:

The bench tools which consist of the plane, rule, try-
square, and back séw. Also the T-bevel, brace, bits, framing
square, and sandpaper block.

PREREQUISITES:

Operation Sheets Nos. 1, 2, 2A, 2B, 2C, 2D, 2E, 3, 4, 95,
6, 7, 8, 9.

Information Sheets Nos, 1, 2, 3, 4, 5, 6, 7.

PROCEDURE:

1. Read Operation Sheet No, 1 and adjust the plane as
directed.

2. Read Operation Sheet No., 2 and mark the best edge and.
bgst face,

3., Read Operation Sheet No. ZA and plane the best edge

straight and square with the face. Have this checked by in-
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structor,

4. Read Operation Sheet No. 2B and plane the best end as

- directed, Have this checked.

O, Read Operation Sheet No. 2C and reduce to length as
directed. Have this checked.

6. Read Operation Sheet No., 2D and reduce to width. Have
this checked.,

7. Read Operation Sheet 2E and surface the best face as
directed, Have this checked by the instructor. Surface the
other face.

8. Cut the Chamfer.

Finger-gage lines for a 4" chamfer on the arrises of
the best face. (See Operation Sheet No, 4) Read Operation
Sheet No. 5 and set the T-bevel for 45 degrees, OCut the cham-
fer with the plane, planing the ends first and the edges last.
Test frequently with the T-bevel when nearing the line., Have
the results checked by the instructor,

9. Sand the Board,

Use No. 3 sandpaper and sandpaper block and sand with
the grain. (See Operation Sheet No. 9) On edges, ends, and
chamfer, hold the sanding block flat against the surfaces so
that the arrises will not be rounded.

10. Choose the project. |

.Lay out the necessary lines and mark center of the
holes with light pencil lines, Have this checked by the in-
structor. Drill the holes as directed in Operation Sheet No.‘

6,

11, The Finish,

Your instructor may not want you to finish this pro-
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Jject at this time.  Confer with him, and, if he does, read

_ Information Sheets Nos, 10 and 18 before starting,

E
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. V. THE COURSE OF STUDY
A, Development of the Questionnaire

In order to include in this study the titles of the in-
struction sheets that will represent a somewhat standardized
course of study, it was necessary to arrive at some definite
units of instruction. Although there is a suggested state
course of study for the subjectl, it was the opinion of the
writer that this suggested course was not being followed wery
closely in most cases, This, if true, is probably due to the
vagueness and incompleteness of the course as outlined., 1In
order to have a clearer conception of what the teachers over
the state were actually doing, it was decided to send out a
questionnaire,

The questionnaire sent out was divided into three parts,
One part contained the units of operations taught; another,
the units of information taught; and the third, the type of
projects being used. In order to make the questionnaire as
effective as possible and contain all elements that probably
would be taught by most teachers, it was decided to base it
on the "List of Learning or Téaching Units"” found in the A-

merican Voéational Aséociation Bulletin entitled Standards

- 1Bulletin No., 100G-4 State Department of Public Instruc-
lion, Industirial Arts State Course of Study for Secondary
Schools (1929), pp. 116-120.

68
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* of Attainments in Industrial Arts Teaching®. This list con-

tains the consensus of opinion of the leading educators in this
i field and is considered the most acceptable analysis of the
woodwquérs' trade from an educational viewpoint,

With the above study used as a guide, the questionnaire
shown on page 93 of the Appendix was developed. ©Not all of the
units listed in the bulletin appear in the questionnaire, be-
cause the list given in the bulletin covered not only the sev-
enth and eighth grades but the ninth grade as well, However,
the units selected were those that would probably be taught in
the seventh and eighth grades, and blank spaces were provided
for any additional units that might be taught. In only five
cases were‘additions made.,

As may be noted from the questionnaire on page 95, the

; first sheet lists the operations taught, or things a boy should
be able to do. The second sheet (page 96) 1lists the infor-
mation, or the things a boy should know, In order to arrive

at some knowledge of the type of projects that is being used,

a set of ten sheets was drawn (page 99 of the appendix) from

which the teacher was to select siX projects representative
of the type he used in each semester of work. The projects
shown oﬁ these ten sheets were selected by taking every suit-
| able project from all available textbooks and magazines, while

% many projects that have never been published were obtained

ZBulletin,_"Standards of Attainments in Industrial Arts
Teaching". ‘American Vocational Association. Report of Com-
mittee (1931),



S g e

70
&from teachers, Wheﬁ these were assembled, there were over 250
_sketches, and from this group the 120 represented here were
‘selected for the questionnaire,

The guestionnaires were sent to 197 teachers listed in the
state directory as teaching seventh aﬁd eighth grade woodwork,

From this number 107 answers were received and tabulated.

Be Results of the Queétionnaire

While the tabulated results of the questionnaire show that
in most cases the teachers are teaching the same subject matter,
there is a wide difference of opinion as to the semester or grade
in which a given unit should be taught. There is also a wide
difference 6f opinion as to the projects that should be taught.

Below are the results of the first sheet of the questionnaire.

TABLE Il
THINGS THE BOY SHOULD BE ABLE TO DO

Unit of Operation 7B |7A | 8B | 8A Major-a-
ity

1. Read a working drawing. | 68 |16 | 11| 1| 7B
2. Make a bill of material. 42 | 29 14 4 7B
3. Plan the procedure of doing job. 38 | 27 17 6 7B
4, Check material when received. 39 115 | 16 3 7B
5.'Use a rule for measuring and

: dividing spaces, 84| 3 6 7B
6. Lay out a pattern on stock. - 431 27 | 18 3 7B
7. Check the layout.
8, Use dividers or compass.




' TABLE II (Continued)

9. Gage with a pencil.

10,
11,
lz.
13,
14,

| 15.

16.
17,
18.
19.
20.
21.
22.
23,
| 24,

25.

26.
27.

i 28,

29,

30.

31.
32.

Gage with a marking-gage.
Use a try-square,

Square up a board,

Saw to the line,

Use a back-saw,

Use a coplng saw.

Use a compass-saw,

Use a turning-saw.

To round edges.

Finish inside and outside curves,
Drill holes with auger-bit,
Drill holes in wood.
Countersink holes.

Fasten with screws.

Use brad-awl for making holes
for nails or screws,

Trim or pare with chisel.
Use the gouge,
Usg a screaper,
Use sandpaper,

Use a woodrasp for shaping
curves,

Drive and draw nails,
Set nail or brad.
Use T-bevel,

Use a spokeshave,
Lay out hexagqn.»z_

Lay out octagon,

41
56
87
80
71
72
52
13

7
19
21

68

70
57
50

21

22

80

39
52
45
13

18
21

14
12
33
19
23
59
43
21
17
29

40

21
2
15
19
13

42

33
35

20

15
16

15
21
12
17

10

18
32
16
23

11

10

30

10

15
13

11
11

13
15

17

18

7B
7B
7B
7B
7B
7B
7B
7A
74
74
7A
7B
7B
7B

7B

7B
TA
8B%*
8B
7B

TA
7B
7B
8B
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Lay out and cut taper.

"TABLE II (Continued)

36. Lay out and cut chamfes. 62 19| 7| 3 | 7B

. 37, Prepare glue. 4 | 18 |15 | 24 | 8A %

~ 38. Glue’up work, 9 | 27 |27 |22 | A
39, Use andscrew and.clamps. . 22 24 128 |14 8B
40, Fit hinges. 4 10 (16 | 44 8A
41. Apply stain. | 61 | 23| 6| 4 | 7B
42, Apply stain for two-tone effect. 5 | 15 |19 |22 | 8A
43. Apply shellac. . 47 31 | 9 7 | 7B
44, Apply filler, | 10 17 [ 26 | 22 8B
45. Apply wax, 45 24 110 |10 7B
46, Apply varnish. 13 23 [21 | 25 8A
47, Apply enamel, 29 26 |21 | 14 7B
48, Apply lacquer, 15 | 12 [11 |14 | 7B =
49, To clean and care for brushes, 60 | 18 |16 4 | 7B
50. Use a spray-gune. 4 3113 8A *
51, Apply paint. 36 | 29 [12| 6 | 7B
52, Transfer a design. 11 28 |24 |11 TA
§3. Apply inlay. - 2| 1] 7|19 | aa
54, Lay out duplicaﬂe parts. 11 36 |23 |12 7A
55, llake a butt joint. 33 | 34 (17| 2 | TA
56, Mﬁke a notch Jjoint, 2 16 |18 6 8B ¢
57. Make a half-lap joint, 10 17 |49 |13 8B
58, llake a dado joint. 9 | 25|25 |10 | 8B
59. Make a croff-lap joint. 11 17 | 38 6 8B
60. lMake a miter joint. 4 | 13|16 |31 | 8a
6l., Make a dowel joint, 3 13 120 | 34 | 8A
62. Make a housed joint. 5| 6|23 | 8A %
63. llake an edge-to-edge glue.gjoint.| 3 | 18 |20 |35 | sa
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TABLE II (Continued)

65, Fasten on a table-top. . ' 6 6 |18 ] 42 8A
iée, simple upholstering. . 4|13 | 23|22 | 8B
67. Sharpen tools. | 20|20 |20]|16 | &B
68. Keep tools free from rust. |sol1z 13| 6 | 7B
69. Set and use an expansive-bit. 13|22 19|16 | 7a
70. Use a Forstiner bit. 3 5 8111 8A %
71, Use a bench hook, 1 7B
72. Use a rip saw, 1 TA %
73. File and set a saw, 1 TA %
74, Countersink thick stock. 1 8B %
| 75. Désign a pattern. 1 7A %
|

The figures appearing in the first four columns indicate
the number teaching a given unit in each particular semester
of work., The last column shows the semester in which the

majority teach each unit., Although the majorities are not

impressive, they will be used as the basis for classifying the
units into semesters of work., This does not mean that they

mast be taught in the semester indicated, but is only a sug-

‘gestion that this is the proper place for the unit to be in-
troduced. The units starred (%) in the last column were an-
swered by so few teachers that they will be éonsidered as
doubtful to teach if they should be taught in the seventh and

eighth grades at all,

The titles for the operation sheets determined from the.

last column of Table II are listed on page 82 in combination

with the other instruction shegts.
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Below are the results of the second sheet of the ques-

-tionnaire,

, TABLE III

THINGS THAT A BOY SHOULD KNOW

Unit of Information 7B | 7A 8B | 8A Major-
ity

I. Lumber
1, Identify common kinds of lumber

used in woodworking trades. 45 118 12| 19 7B
2. Know principal characteristics,

working qualities, principal uses,

and sources of supply. 26 | 21 11| 21 7B
3, Methods of cuttings and milling.| 20| 18 18| 18 7B
4, Xnow how lumber is dried. 22 | 26 17| 15 TA
5. Effects of moisture on wood. 35| 21 16| 11 7B
6. Standard dimensions of lumber , , _

and how classified, 16| 22 18| 18 TA
7. Know nominal and actual dimen-

sions of lumber, 14| 19 18| 17 TA
8, How veneer and. plywood are

made. 12| 16 22 ‘26 8A

II. Finishes,
l. Object of finishes. 48| 26 12 5 7B
2. Kinds of finish in common use, 43| 27| 16| 17| 7B
3. Durability of each finish. 25| 26 24f 10 TA
4, Conditions or places affecting

different finishes, 191 15| 26 11 8B
5. Materials from which finishes

are made, ' 21 23] 13 8B

III. Glue,
1. Kinds of glue,

2. Preparation of glue,

'3, -Conditions and requirements in -

uses

A

18

10

23

24

20

8B
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. IV, Nails and other fasteners,

2. Uses of each,

3. Sizes of each,

4, How nails are sold.
5. How manufactured.

V. Screws,

1. Kinds,
2 Uses of different kinds,

3. How sizes and kinds are indi-
cated,

4, How they are sold.
VI. Sandpaper and steel-wool,
l, Kinds of sandpaper.
5 2., Grades of sandpaper.
3. Principal uses,
4, Grades and uses of steel-wool.

VII. Characteristics of different
types of period furniture.

VIII. Design of furniture.
1, Adaptability,
2. Structure,

3. Well made.

4.Proportion,
5, Stabilityo

6. Pleasing outline,

7. Finish,

Manufacture,

IX.

l. Location of manufacturing
cerns,

1. Kinds of nails and fasteners.,

48
44

8

39

30

44
a7

35

34

58
56
55
23

R T I O T

34
27
32
29
21

21

28

29

25

15
19
16

10

10
11
11
12

12
13
13
15
17

13

13

17
16

14
15
13

23

18
20
21
21
21
19

(S I A I~ N ¢ I A

[$)]

11

27

26

26
27
25

=27

B
7B
7B
7B
7B

7B

7B

7B

7B

7B
7B
7B
8B

8A

8A
8A
8A
8A

8A

3

8A



76
- TABLE III (Continued)

2. Division of labor in industry. | 3 3 13 | 29 8A
3. Use of automatic machinery. 4 2 |16 (28 | 8A
X.. Types of joints, and use. 11 |15 35 |11 8B

XI. Hardware.
1. Hinges, latches, and locks, 4 8 21 | 33 8A
2. Special fittings. 3 4 18 | 32 8A

XII. Types of tools and their uses,
saw, planes, hammer, etc. 67 |11 9 6 7B

XIIl. Kinds of grinding and sharpen-

'ing stones, grade, and uses. 14 |20 25 |17 8B

XIV, Opportunities and requirements
in the woodworking trades, 5 |12 16 | 37 8A

This éheét shows the results of the answers by semester for
each unit of information., These units involve the information
concerning qualities and characteristics of materials and other
matters of general interest in the field of woodworking, The
form used for this questionnaire is shown on page 95 of the
appendix. The last column indicates in which‘semester the ma-
jority teach each unit, and those starred (:*) were answered
by so few teachers as to make them doubtful, or to cause them
to be taught in the ninth year. Many of these units may Dbe
only briefly touched in the seventh and eighth grade and em--
phasized later in the ninth grade, or 3rd coufse of woodwork,

This table shows only where the units should be taught,
while the titles for the information sheets determined from
these units appear on page 81.

The results of the third sheet follows.
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PROJECTS TO BE TAUGHT
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No. ., Name 78 | 7a | 8B | 8A |Major-

: ' ‘ ity

1, Game Board. 29 | 2 | 1 7B

2 Cutting Board 44 4 B

3. Tie Rack 35 5 1 1 7B

4, Peg or Key Board 28 2 7B

; 5. Sign of House Number 25 2 1 7B

5 6. Bread Board ‘24 6 7B

Ei 7. Tie Racks 15 2 7B

| 8.,  Broom Holder | 44 |15 | 1 7B

; s,  Tie Rack | 17 | 4| 1 7B

; 10. Watch or Calendar Stand 20 5 B

| 11. Tie Rack 15 | 7 7B

; 12.  Book Rack 30 | 15 2 2 7B

| 13. Lamp 5 7 1 1 7A

; 14, Bill File . 6 8. 2 7A

% 16.  Tooth Brush Holder 13 | 12 2 7B

? 17. - Foot Stool 9 |21 5 2 7A

! 18. .Clock Case 3 3 1 7A

19.  Corner Shelf 7 |21 | 5| = 7A

20, = Flower Pot Holder 2 7 2 TA

2l. Letter Rack 24 | 13 7B

22.  Book Ends - | 10 |14 5 7A

23, ' Blotter Pad ‘ 3 4 1 74

B 24. - Wren House . 17 |22 | 7 7A
' v Bird House 4




- TABLE IV. (Continued)

| 26,
‘27.
28,
29.
30,
31,
32,
33,
34.
35,
a7,
38,
39,
40,
4z,
43,
44,
45,
47,
48,
49,

50,
51.
52,
53,

54.

ScissorsAHolder
Candle Stick
Lamp

Skee Ball Game
Match Striker
Bracket Shelf
Shelf.

Broom Holder

. Book Rack

Book Rack

Tie Rack

Lamp

Candle Sconce
Desk Set

Pen and Ink Stand
Corner Shelf

Wall Shelf

Corner Shelf

- Foot Stool

Lamp

Key Rack or Shield
Dutch Stool

Clock Case

Lamp

-Sewing Bbg

Bath Tub Duck
Sled

H P ® s s O P ]

14
13
11
14

14
16
16
11
13

00 N W» (&4 L o]
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14
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av]

10

TA
TA
TA
8B
7B
TA
7A
TA
TA
TA
TA
7A
TA
TA
TA
8B
8B
TA
8B
TA
8B
8B
8B

TA,
8B
7B
8B
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57.
58,
59,
60,
61.
62.
64,
65.
66.
67.
68.
69.
70,
7.
78.
79.
80,
81,
82,
83,
84,
87,
89.
91.
92,
93,

94.
95,

Foot Stool

Doggie Dodr Stop

Toy Outboard Motor Boat
Bitter Sweet Holder

Flower Pot Stand
Lamp

Door Stop
Weather Vane
Smoking Stand
Pedestal

Taboret

Bathroom Stool
Jardinere Stand
Taboret

Round Flower Stand
Flower Stand
Fern Table
Smoking Cabinet
Hall Tree
Tilt-top Table
Flag Staff Holder
Costumer

Book Trough
Animal Book Ends
Foot Stool
DraWing'Board
Redio Bench

Cbnéoie Table‘

11
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12

10
21

10
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11
21
10

8A
7B
7A
A
8B
8B
8B
8B
8B
8B
8B
8B
8B
8A
8B
8B
8B
8A
8A
8A
8B
8A
8A
7A
8A
8A
8A
8A
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98.

99,
100,
101.
102,
103.
104,
105.
106,
107.
108.

109,

110,
111.
11z,
113,
114,
117,
118,
119,

120.

Book and Magazine Rack
Book Shelves

Foot Stool

End Table

End Table

End Table

Tilt-top Table
Smokihg Cabinet
Drop-leaf Table
Checker Board Table
Magazine Basket
Foot Stool

Combination Book and Magazine
Rack

Telephone Wall Cabinet
End Table

Coffee Table

Hearth Basket

Sewing Cabinet

Stand

Lamp

Magazine Basket

Lamp

R I

[A VI A T oo < © 1 B ¢ B AV B A V]

11
17
12
23
10

10

8A

8A
8A
8A
8A
8A
8A
8A
8A
8A
8A

8A

8A
8A
8A
8A
8A
8A
8A
8A
84

8A

120 projects accompanying Sheet No. 3 of the questionnaire,

On page 99 of the appendix appear the sketches of the

Each recipient was asked to select six projects to represent

each semester of work,

following manner; thirty-eight teachers of junior-high-school

This list of projects was chosen in the
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woodwork donated sketches of projects they use satisfactorily

in their own work, and this was supplemented by taking projects

- frqm all available textbooks and magazines dealing with mechan-

ics, science, and homecraft work. From these sources over 250
projects were collected, and from this number 120 represented
here were selected for the questionnaire,

The six projects receiving the majority of answers for

each semester of work are shown in the table below,

TABLE V
RECOMMENDED PROJECTS

7B 7A 8B 8A
1 1 24 68 107
2 2-8 T 66 101
3 3 43-44  43-4a 82
4 12 12 69-82 94
5 4 22-32-35-42 a2 99
6 6 | ea-3z-ar | a7 100-111

In several cases there is a tie between projects, and these

‘are grouped together., For the third project in both 7A and 8B

the choice is the same., However, in the final course of study
the projects aré'listed for 74, as'they best fit the unit of
bperation for 7A, The fact that there are no outstanding major-
ities for a few projects is probably due to the lack of agree-
ment as to the semester in which given units of operation are

taught.
C. The Course of Study

~d From results éiVen in the foregoing tables,‘thé writer has
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\ determined the semester in which each of the units of operation
and information should be taught as well as the projects to be
taught. 'Below‘are given the titles to the operation and infor-
mation sheets that must be written to make a complete course

; of study'involving all the units claésified. It may be noted

| that the sheets are paired by numbers where possible and ar-

ranged by grades in the probable order in which they should be

? taught, The projects are entered at the proper places to take

care of new learning units,

| TABLE VI
| COLLABORATED TITLES OF THE INSTRUCTION SHEETS

J Operation Sheet Information Learning Job or Pro-
| Sheet Unit ject
: 7B 7B 7B 7B
; 1. How to square 1, Description Squaring 1, How to make
7 a board of a board - stock a game board
2 (1)
| 2. How to use the | 2. The steel Measuring
b rule ’ rule : 2. How to make
i a cutting
} 3, How to use the 3. Saws Sawing board (2)
; hand saws -
g '
4, How to gage withh 4. The marking Gaging 3., How to make
pencil and mark- gage peg board or
ing gage key rack (4)
5. How to lay out 5. Kinds of Chamfering 4, How to make
and cut chamfers squares setting a sign or
bevel house number
board (5)
6. How to use 6. Sandpaper Sanding
sandpaper 5. How to make
' a bread
7. How to use the 7. The braces Boring board
brace and bit and kinds of
bits 6., How to make
a broom
: 8. How to appl 8, Stain Staining holder (8)
! . .stain : : -
: : ‘ 7. How to make
: 9. How to apply 9, Wax - Waxing ~a.book rack
: wax ' (120
7




TABLE VI (Continued)

Vi

RIS

10.

11,

12,

13.

14,

15.

16,

17.

18.

19,

20.

2l.

22,

How to read a
working draw-
ing’

How to make
a bill of
material

How to plan
the procedure
of doing your
job

How to check
material when

received

How to make a
butt joint

How to lay out

a pattern on
stock

How to use the
dividers and
compass

Hdw to use the
back saw

How to drill
holes in wood

How to counter-

sink and coun-
terbore holes
in wood

How tb fasten
with screws

‘How to apply

shellac

‘How to clean
and care for
brushes

10, Common kinds

of lumber

11, Characterist~-

ies, qual-
ities, and
uses of
lumber

12. Effects of

moisture on

wood

13, The lumber-
man's rules

14, Types of

butt joints

15, Simple
designs

16, The circle

and its use

|17. Type of

back saws

18, Kinds of
screws and

how they are

made

19, Uses of
different
kinds of
screws

20, How siges
and kinds
of screws
are- indi-
cated

21, Shellac

22. Brushes,
kinds,
and types

Reading a
drawing

Board feet
and check-
ing

Butt joint

Laying out

Accurate
sawing

Drilling

Use of
screws

Shellacing

Brushes

8. How to make
watch or cal-
endar stand

(10)

9., How to make
a tie rack
(7=9)
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wood

- 23, How to use the | 23, Kinds of Finishing
brad-awl finishes,
their object
: and use
24, How ‘to fasten 24. Nails
with nails
25, How to keep 25, Types of Care of
tools free tools and tools
from rust their uses
TA 7A TA TA
26, How to make 26. The drying Tapered 10, How to
tapered edges of lumber edges make a wren
‘ house (24)
27. How to apply 27, Paint Painting
paint. 11l. How to
make a foot
28. How to set and 28. Standard Freehand stool (17)
use the expan- dimensions and mech-
sive Dbit of lumber enical 12. How to
curves make a book
rack (12)
29, How to saw cut | 29, Saws used Working :
curves for cutting curves 13. How to
curves make a pair
of book ends
30, How to round 30, Nominal and Rounded (22)
edges actual di- curves
mensions 14, How to
make a cor-
3l. How to smooth 3l, Files and ner shelf
curves rasps (43)
52. How to use the |32, Chisels Chiseling 15. How to
chisel make a wall
: . shelf (44)
33. How to use the |33, The spoke
spokeshave shave 16, How to
make a brack-
34, How to make a 34, Kinds of Dado joint et shelf
dado Jjoint glue (32)
35, How to glue- |35, Conditions Glueing 17. How to
' up work : and require-1 make a book
ments in use rack
of glue
56. How to trans- %6, laterials, Designing |18. How to
.., fer a design use for de- make a pen
. ' corative and ink
designs on

stand




N TIPS

TABLE VI (Continied)

: 57.

38,

39.

40,

41,

42,

43,

44.

45,

46,

47,

vhipges

How to lay out -

out duplicate
parts

How to apply
enamel

8B

How to lay out
a hexagon and
octagon

How to make a
half-lap or
cross-lap joint

How to use the
scraper

How to use the
handscrews and
clamps

How to apply

stain for two-
tone effect

How to apply
filler

How to sharpen
certain tools

How to uphol-
ster

8A

How to fit

37. Good propor-

tion in de-
sign :

38, Enamel

8B

39, Use of geo-
metrical
figures in

design

40, Types of
joints and
their uses

41, Preparation
of the sur-
face for
finishing

42, Handscrews
and clamps

43, Conditions
or places
affecting
different
finishes

44, Filler

45, Kinds of
grinding
and sharp-
ening stones

46, Materials

used in
upholstering

8A

47. Kinds and
types of
hinges and
hardware

Enameling

8B

Cross-lap
Jjoint

Clamping

Two-tone

finishing

Filler

Tool sharp-
ening

Upholster-
ing

8A

Fitting
cabinet
hardware

24, How to make

8B

19. How to
make a tab-
oret (68)

20, How to
make a
smoking
stand (66)

21l. How to
meake a
bathroom
stool (69)

22. How to
make a hall
tree (82)

23. How to
make a foot
stool (47)

8A

a magazine
basket (100)




TABLE VI (Continued)

How to apply | 48. Varnish Varnish 25. How to make
varnish an end table
_ (101)
49, How to make a 49, The miter Miter
miter joint box "1 joints 26, How to make
a radio bench
50, How to make a 50, Lumbering Dowel (94)
Jodnt and milling joints
27. How to make
51, How to fasten 51, Opportunities a foot stool
on a table top and require- (99)
: ments in the
woodworking 28, How to make
trades an end table
(100)
29. How to make
an end table
(111)

The foregoing list of instruction sheets are so titled that
every uniﬁ of the questionnaire except those terimed doubtful is
included, This isTrather a long 1is£ and would take considerable
time to write. However, very few of these sheets need be more
than one page long. If one stops and considers that these are
th; things that are actually taught, then sheets should be
written to cover the entire group. llost of our commercial text-
books of instruction sheets contain only from twelve to twenty-
four units, this at once makes them inadequate for a well-rounded
course, With a little thougﬂmit‘is'possible to combine several
of the units and thus reduce the number of the instruction sheets.

The number in parentheses following the titles of the job
refers to the number of the project on the questionnaire., A blue-
p;int of pictoral drawing should be made for each job. As sug-
géstéd before, it is recommended that no job sheets be written,
but that the boy be required to make a working drawing of each

project he elects to make and write a plan of procedure for each,

which would eliminate the.writing of job sheets,
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In’this study the writer has attempted to do two things.

VI.  SUMMARY

l. Establish a background for a. better understanding of

the problem by:

a.

b.

Ce

Reviewing the purposes of the junior high school.
Showing the importance of the industrial arts work
in a junior-high-school program,

Showing the educational value of woodwork as an in-

dustrial arts subject.

2. Develop a course of study that would be clearly ana-

lyzed into

2.

units for the writing of instruction sheets.

The determination to some extent of the physical
arrangement of efficient instruction sheets from

a teacher's viewpoint rather than from a trade
foreman's viewpoint,

A course of study based on the opinions of teachers
in the field analyzed into definite and systematized
units of information, operation, and jobs to be per-
formed, with the titles of such éheets so presented
that they may be used as a guide for the writing of

the sheets,

It is hoped that this study may be in some way a help to

those who seek to improve their methods of teaching and to save

their time and energy, and that this may prove to be a step in

the direction of the standardization of units of instruction in

seventh and eighth grade woodwork.
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B. The Questionnaire

, ‘ . January 12, 1934.
Dear Fellow Teacher:

As part of a study I am making in co-operation with Ind-
iana State Teachers College, I find it necessary to call upon
several men that are doing exceptional work in the field of
Industrial Arts to help me analyze a problem that seems to be
of general interest at this time.

My problem is to select from the American Vocational
Association's "Standards of Attainment" those teaching units
that apply only to hand woodwork in the seventh and eighth
grades, I want to find out just what is most profitably taught é
in these two grades by the majority of our Junior High School
teachers and to select problems or projects to fit the instruc-
tions, This will then afford a basis for the writing of in-
struction sheets for a course of study.

Enclosed are tWo sets of sheets to be checked. On one are
the teaching units with a column in which you are asked to mark
the grade in which you teach each particular unit, For instance,
if you teach the first unit in 7B mark it as follows:

EXAMPLE

1. Read a working drawing....}7B | 43. Apply shellaCes......}8B

2, Make a bill of material,..|7A |44, Apply filler...e.....}8A

Should you teach units not listed write them in the vacant :
spaces provided,

The other set of sheets contain 120 numbered projects,

selected from magazines, books and gathered from teachers, suit-
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able for teéching in seventh and eighth grade hand-woodwork,

You are asked_to choose six (6) projebts for each grade, 7B, 7A,i
8B, 8A¢ List tﬁese by number on Sheet No. 3. Please keep in
mind while selecting the projects that they should include the
"Standards of Attainment" previously marked. There should be a
correlation between each project‘and'the things you wish to

teach for each grade.

I realize that you are no doubt very busy at this time and
to ask you to do this places an added burden on you, but I be-
lieve you also realize the benefits such a study will have when
the results are made available. In addition to what the A.,V.A.
and I,I.E.,A, are doing with this problem, this study, I hope,
will be a valuable contribution to our work.

Hoping for your earnest co-operation, may I thank you in
advance for your consideration and help,

Very truly yours,.
John S, McWethy,
R.R.l, Box 185,

Bridgeport, Indiana,
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TEACHING UNITS

Things The Boy Should Be Able To Do

In Column at right of each unit check the units
in thet7th and 8th grade by marking the units taught
7A, 8B, or 8A, depending on the grade in which it is

with 7B,
taught,

1.
2o
3

4,

13,

17.
18.
19.

20,
21,
22.
23,
24,

25,

! 26.

27,
28,
29.

30‘
31,
32.
33.
34,
35.

36,

37.
39.

Read a working drawing....
Make a bill of material...
Plan the procddure of
doing JoDeeeeecccscccces
Check material when re-
CeivVedeeseseesccnsosocne
Use a rule for measuring
and dividing spaces....
Lay out a pattern on stock
Check the layout.eeceeseses
Use dividers or compass...
Gage with a pencileececesss
Gage with a marking-gage,
Use a try-squar€ecececse.
Square up a board...eee.s
Saw 1o the linesiseecesose
Use a back-SaWeeososasses
Use a coping SaWeeeoooosse
Use a compassS-SaWeeesssee
Use a turning-sawWeeseecoess
To round edgeSecesecsccss
Finish inside and outside
curves.........QQC...O
Drill holes with auger-
bit’....'..i.......‘
Drill holes in wooQdeeeeeo
Countersink holeéSececosse
Fasten with screwsS.eeeecee.
Use brad-awl for making
holes for screws or nails
Trim or pare with chisel.
Use the goUZCestesceccssess
Use a scraperleseccccsecccs
Use sandpaperececsccccces
Use a woodrasp for shap-
ing CUrveSesececscsovcacse]
Drive and draw nailS.eees
Set nail or bradeceececese
Use T-bevelesesecsscooces
Use a spokeshaVe,seeesces
Lay out heXagoNeesoseesssre
Lay out octagoNeecseceseces
Lay out and cut chamfer..
Prepare BlUCeeeoooscocses
.Glue up WorKeseoececocooosoe
Use handscrew and clamps.

40, Fit HingeSeeesoosooooess
41, Apply staiNe.ecececccces
42, Apply stain for two-tone
effecto............
Shellac...........
fillerecesocoeeons
wax......'.OOOOOOI
varnisheseeeecssee
enamelecececcsccces
lacquereseeceseccee
To clean and care for
brushesSecececcecsccene
50. Use a spray-guNeecesccces
51. Apply paint’OOOOOOQOOQ"O
52. Transfer a desigleceececee
53. Apply inlayeeeceesocecsscs
54. Lay out duplicate parts,

43. Apply
44, Apply
45. Apply
46, Apply
47, Apply
48, Apply
49,

55, Make a butt jointeceoseee
56. lMake a notch jointe.eese.
57. Make a half-lap joint...
58. Make a dado jointe.eecees
59, Make a cross-lap joint..
60, Make a miter joint,.....
6l. Make a dowel joint......
62. Make a housed joint,....
63. Make an edge-toedge glue

JOint...'.O..OOOOOI
64, Lay out and cut tapers..
65, Fasten on a table-top...
66, Simple upholstering.....
67. Sharpen 100lSceeescescse
68. Keep tools free from
FuStesesecececsascse
69, Set and use an expan-
Sive-Diteesesevcscccsce
70, Use a Forstner bit--....
7100..0.0.0000-.0..-ioooooool
T2
73,
74,
75.
76,

0 tec0 o000 00000000 P R0
2060900000000 000s00 000000
@000 0000000000000
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® 0 0008606090000 000000980000

you teach
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A,V,A., TEACHING UNITS

Things a Boy Should Know

In the column at right of each unit check the units you

“teach in the 7th and 8th grades by marking each unit with 7B,

7A, 8B, 8r 8A, depending on the grade in which it is taught.

RORITAY RIS

1. Lumber. ,
l.Identify common kinds
of lumber used in wood-
working trades...eecees
2. Know principal char-
acteristics, working
qualities, principal
uses and sources of
SUPPlyececocecccsccons
3. Methods of cuttings
and millingeeeeccccess
4, Know how lumber is
driedCQQOOOOOIOIQOOOOO
5. Effects of moisture
ON WOOUsseeeossascscns
6. Standard dimensions
of lumber and how
classifiedececcesccccces
7. Know nominal and ac-
tual dimensions of
lumbereecececscccceccse
8. How veneer and ply-
wWood are mad€.eeeveneses

II. Finishes,

l. Object of finishes,...

2. Kinds of finish in
COMMON USCesesescscsces

3, Durability of each
finisheeseeeoceeoosasne

4, Conditions or places
affecting different
finisheSeeeeeeosencone

5. Materials from which
finishes are madeee..s

ITII. Glue.
l. Kinds of glu€escsccess
2. Preparation of glue,..
5. Conditions and re-
gquirements in US€esese

IV, Nails and other fasten-
ers. :
1. Kinds of nails and
Mother faStenerS.....-.
2, Uses 0f ea3Cheeeccocsace

‘439_Sizgs Qf_Qthqcooquoo_

5. How manufactured.. ..

V. Screws, ,
1. Kinds...........O..O.

2. Uses of different
kinds................

3. How sizes and kinds
are indicated........
4, How they are solde...

VI. Sandpaper and steel-wool,
l. Kinds of sandpapér....
2. Grades of sandpaper...
3. Principal US€Secessese
4, Grades and uses of
steel-wo0lecceeevesscces
VII, Characteristics of
different types of
period furnitureeseecs.

VIII, Design of furniture,
l. Adaptabilityeeceecsee
Z2e Structureeeesecesececss
3. Well MmodCeessoconsssne
4, ProportioNseeeececcee
5. Stabilityeeeeoceocnsse
6., Pleasing outline.....
7 Finisheeseeevoeoesnens

IX, #anufacture.
l. Location of manufact-
uring concernSeecseses
2. Division of labor in
industryeeeceecocsoses
3, Use of automatic
machineryeeeeceecoesss

X. Types of joints, and use,

XI., Hardware,
1., Hinges, latches and
10CKSeeeeeoossonssnes
2. Special fittings.....

XII., Types of tools and their]

uses.o‘ooonoctoo'oooooo

XIII. Kinds of grinding and




sharpening stones, grade,
alld useSQQQO;co"o-ooooooo--o‘

XIV. Opportunities and re-
quirements in the
woodworking tradesS.eceess




Shéet‘No. 3.

, Selection of Drawings

Will you please select from the inclosed 120 drawings
six drawings for each of the grades 7B, 7A, 8B, and 8A.
Choose the drawings that you believe will best teach the
units you marked on the attainment sheets,

Place the number of the drawings selected, in order,
3 under the proper heading listing six drawings for each
it semester of work.,

7B : TA 8B ‘ 8A

2e

3.

Se

6.

You may keep the ten sheets of drawings for your kindness
in filling out these blanks. Send back only this sheet and the
other two m"Attainment Sheets" which you were asked to check,
Nos., 1, 2, 3,

i, - Please fill in:

Name
School
Grades you teach
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C. Suggested Simplified Instruction Sheets
Information Sheet No. 10

Stain

A. Stain is applied to freshly cut and seasoned wood 1o
impart a rich and mellow color, to emphasize the grain and to
match the finish of your furniture at home., Some cheaper
woods are aften stained to imitate more costly woods: for
example, gumwood is stained to imitate mahogany.

B. There are three kinds of stains.

1. WATER STAIN is made by dissolving powdered aniiine
colors in hot water. It is clear, penetrates deeply, and
will not fade,

2. SPIRIT STAIN is also made from aniline colors
which are dissolved in alcohol. It dries rapidly and is
difficult to apply with a brush.

3. OIL STAIN is made by dissolving oil aniline
colors in turpentine, benzine or benzol. Asphaltum and
naphtha are often used. They are easy to apply, spread
evenly, and dry slowly,

C. Aniline is made from coal-tar and is an oily,
polsonous substance used in dye making. Benzine and ben-
zol are also coal-tar products. Asphalt is a mineral
pitch found around oil wells. Naphtha is distilled from

petroleum and turpentine is an oil produced from the sap . '

_of the long-leaf pine tree,

Reference:

Hjorth, Hefman---Principles of Woodwork, pp. 213, 214,
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Operation Sheet No, 10

Staining

You have spent several days making your project and now

comes the fun of applying the finish, If you use great care
and patience, you will be able to secure an excellent job that

will reflect your ability as a woodfinisher,

PROCEDURE ;
1. Read Information Sheet No; 10 and receive the approval
of your instructor to begin staining,

<. Having decided upon the color to use, pour out enough
stain into the stain bucket to do the job. !

3. Dip the brush into the stain about onegthird of the
depth of the bristles. Draw the brush lightly against the inner
edge of the can to remover the surplus stain,

4., Begin in the center of each surface and brush out toward
the edges in all directions,

5. Hold the brush at a 45° angle pointing the handle toward
the direction of the stroke. Do not let the brush "flip",

Brush over and off the edges and not onto them,

6. Let the stain dry a few minutes while doing another
surface. Return to the first surface and wipe off the surplus
stain with a rag or waste.

7. After staining, inspect for missed spots.

8. Let your project dry for at least 12 hours.

9. Set the brush back into the container and pour any

stain left in the bucket into the stain can., Put everything
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in its place and clean up any stain that may have dropped

or spilled, Put rags in rag container,

References:
MbGee-Brown---Instructional Units in Woodfinishing,

pp. 9—15.
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