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CHAPTER I
INTRODUCTION

In our man-made environment, the result# of construction and people
who have used construction knowledge and skills are quite evident,
~Prior to junior high school, Construction Technology probatly is not
studied, In most school systems, Industrial Arts, which has the respon-
sibility for programs of this nature, is not offered until junior high
school level,

Industrial Aris designed for the Jjunior high school in Virginia
provides the student with a btroad base of try-out experiemces and in-
sights into career opportunities, This prlmtion gives a Yasis for
personal assessment of work interests and aptitudes, The main goal
is concerned with orientation and exploration which is to assist
students in making Informed and meaningful occupational and educationa.l/
choices and to inform them about the :lnﬂuences‘ of industry and tech- |
nology, Within this curriculum,.there are four approved courses at' |
"~ this levels Explofing Technology, Modexa Industry and Technology,
World of Construcitom, and World of Mamufacturing, |

Being an Industrial Arts teacher at the junior high level im the

Portsmouth City School System, Virginia, the researcher is involved
| with an exploratory program, The program utilizes six (6), six-week,
units conceraing various areas of Industrial Arts, Onme 80 being 1s
the area of Comstruction Technology.
STATEMENT OF THE PROELEM

The problem of this study was to develop a six-week self-contained

module for teaching Construction Technology on residemtlal house framing

to junior high school students, The unit covered various areas of



construction involving framing procedures, Three important areas of
study have been developed, They include floor framing, wall framing
and roof framing,
RESEARCH GOAL

The main objective of this study was to design a six-week
individualigzed curriculum to teach students the aoléncltturo of single~
dwelling house framing, The significance of this research for the
development of this curriculum guide, was that most comstruction pro-
grans that have been presently designed usually involve a time period
of one year, If an instructor desires to incorporate a construction
program into his yearly curriculum, he must take parts fron preseat
programs or design his own, Also, to date, there has never been an
1nd1vidualized mini-course in construction that has been published,

LIMITATIONS

The paramenters in which the curriculum was desigmed involved the
seventh, eighth or ninth grade student,: The unit was taught in the
later part of the year after the student has had a chance to learn hand
tbol procedures and safety, The student had access to a library, alongr
with the availability of weod.miaterial and supplies, This work was
required to be dome on an individual basis, but each student had the
opportunity to discuss related ideas and problems,

PROCEDURE

The procedure used for writing this individualized program was
taken form the idea of a study guide approach, Imn this type of learning,
a student knowing hand tool procedures and location of reference
materials can work on his or her owm, in or out of class, to accomplish

the requirenents of the course, Instructirts: presence and assistance



in class is mandatory to assist the learner when needed,
DEFINITIONS

Conatruction = may be defined as the assembling of raw materials
and manufactured products on a site,

Technology = Man, from the past to present, has changed the fora
of the earth's resources to satisfy his wants, The way man makes these
changes is called technology,

House Framing - Generally wood frames are used for small tuilde
ings, such as houses, The frames or skeletons for these buildings
»ay be subdivided into three major partss (1) floor framing, (2) wall
framing and (3) roof framing,

Study Guide - Is a modern individualiged imstructional ald includ-
ing the objective, references, study questions, practical applications,
test, and answers,

SUMMARY

Construction Technology is an important aspect of our society and
it affects everyone, The student can be informed of n.ﬁous areas of
construction through framing procedures, There has never dbeea an
individualized mimi-ceurse published in construction where the studeat
was required to work indepeadently using a student study guide,



CHAPTER 1I
REVIEW OF THE LITERATURE
Censtruction Technology
Chapter two includes three areas of related literature, The first
section discusses:a brief history of Construction Technology and its
contritution to our soclety, The second area describes Construction
Technology progranms presently im existence, The last section defines
individualized instruction and its advantages to public educatien,
Construction Techmology had its origin early in history, It
is in reality, the history of man and his materials and machines, When
construction 1s properly coordimated the work proceeds swiftly and
economically, When it is not, the work proceeds slowly and at a cost
that becomes a real turden to society, This type problem can occur
in today's construction market, The contractors may have the machines
and materials under control, tut manpower has become almost totally
disoriented froa the ultimate goal of rapid economical comstruction,
Construction in the aggregate constitutes ever 10 percent of the
nation's economic activity,
In 1974, new construction was valued at $135.,4 billion,
over 71 percent of which was privately owned, In most
recent years, the private component of new building has
grown at & much faster rate than public work, so that
the public share declined from 32,9 percent in 1967 to
24,0 percent in 1973, A major factor in this develop~
nent was the extraordinary expansion of residential con-
struction, which more than doubled in that six year
pericd and increased by over two-thirds im 1970 alone,
In 1974, however, these trends were abruptly reversed,
largely because of soaring interest rates, putlic coan~

struction rose to 28,5 percent of the total, and resi~-
dential Wilding was off nearly 20 percent from the

year befare (Economic Report of the President, Table
(c-38),

This economic activity actually began during the Industrial Revolution,



The building industry is still in progress, American manufacturing
eatahlishnontl began the mschanization of their processes soon after
the Civil War, The building industry, however, was unaffected by any
substantial changes until after 1900, Even today, amuch éf the work is
done in the same manner as fifty years ago; many of the trades are still
primarily hand operations and others have changed only in minor reaspects,
The changes which have occurred have been sufficiently vital te influence
nearly every important progras,

These improvements have largely occurred in the lifetime of an
individual,

A contractor of thirty or forty years' experience has
seen tullding ~ construction methods develop from hand-
work to highly merchanized processes, from the time when
carpentry and masonry were the two basic trades, and
wood and btrick were the two primary matsrials, Today he
sees how the new technelogy has produced the modern con-
tracting company with its departmentalized comstruction,
its national operations, and its advanced business methods
and practices, The new technology has produced and has
necessitated minute specialization and divisioen of labor,
which in turn have aggravated many industrial problems
and introduced mew issues (Haber, p. 15)..

In the period following the Secomd World Har,‘the demands on the
construction industry were lncreasing rapidly at a time when manpower
resources were exhausted in many countries,

Fellowing World War II, the capacity of the btuilding
industry was not sufficient to meet the demands on the
construction industry, and its lag behind the other in-
dustrial branches began to impede general econcomic devel-
opment, The industrialization was, in the first place,
to increase the capacity of the industry and the pro-
ductivity of its labor force, In the majority of cases,
investnent in building was not intended to make direct
profit, btut rather to assist the industry to realize
others urgent of economically advantageous goale (United
Nations, p, 3),

The near future will see an increase in the mechanization ef con-

struction operations, Experimentation with new materials, processes



and methods is continuing and innovations are being introduced which seem
destined to outdistance the btuilding improvements made during the past
fow decades, The latest discoveries of chemistry and physics are being

. turned toward prsetical application in the building industry, Progress
wlll most probably be along the line of more extensive use of power and
machinery, However, today there 1s, unfortunately, a great lag in the
technology of human behavier,

The student who is involved with some type of construction program
is interested im this industry because he or she finds in it the most
important remnants of the technique of the handicraftsman, Until
recently, it had been but 1little affacted by the machine process,

Changes taking place in techiical metheds, while ne

more revolutionary than such changes in other indus~-
tries, present problems far more significant, since

they date from a comparatively late period and, in

many instances, have only just begun, Often the prac-
tices existing in the industry among workers and contrac—-
tors are found to be closely related to these changes,
Often the practices still continue, altheugh the causes

which btrought them into existence either have long
disappeared or are slowly ceasing to be operative (Haber,

P. 5).
The machine process has enabled the construction field the ability
to éxpa.nd.

As a result of this progress in mechanization, construction now
covers a wide variety of tuilding activities, The product may range
from a small, single-family home to a gigantic dam or oil refinery
worth hundreds of rillions of dollars, The industry has not consistently
defined breakdown of its constituent parts, Most enployment statistics
use only these categories, It is thus impessible to discern the number
of workers enplojed in construction at a poinf in time,

The diversity of construction activities can be broken down into



basic sui:divisions. The following descriptions are concerned with these
basic subdivisions of constructions

Residential construction includes predominantly, the
tuilding of single-family homes and apartment, For

many purposes, including the extent of unienization,

the residential portion of the industry may be divided
into homes, townhouses and low rise apartment complexes
(under Pour stories) on one hand, and high rise apartment
tuildings on the other, (Commercial construction includes
sucli pro jects as stores, office buildings, warehouses,
smaller factories, hospitals, nursing homes and service

stationms, Industrial construction refers primarily to
major factories, power plants, refineries and other

lusyge structures btuilt for establishments engaged in
secondary economic activity, Heavy and highway constru=

tion includes streets, roads, bridges, dams, pipelines,
alrports, subways and the like, Government data does
differentiate between private and public construction,
but puolic projects may be in any of the aforementioned
classes: Residential (low-income housing), Commercial
{schools, office buildings), Industrial (power plants)
and Heavy and Highway in obvious ways (Northrup and
R'mﬂpn 7)-

Comstructien Technolegy has had a rapid increase in modernization
over the past few years, This moderization not only has changed the
methods of tha actual comstruction, tut also the methods of educating
those interested in Comstruction Technology,

Present Educational Programs In Construction Technology

Today there are but two noted industrial arts curriculum programs
that are involved, to an extent, with the area of Comstructioa Techmology.
All other curriculum prograns are generally directed toward . the area of
manufacturing technology., If a scheol system incorporates a progranm
involving Construction Technology, they generally will follow the plan
set up by these programs or they will design their own curriculum
using ideas taken Trom these plans, The twe curriculum innovations
referred to are the Maine State Plan-~"Manufacturing and Comstruction

Industries™ and the Industrial Arts Curriculum Project= "The World



of anstruction."

ZIhe Majne State Plan was designed in 1964 by a conferemce of group
chairmen from Gorham State College and fifteen curriculum study groups
which were divided up throughout the state, The study groups were
assigned the responsibility for a meaningful evaluation of the propesed
changes and to make recommeandations, Ensulng werkshops were held to
refine the draft and to develop teaching units for sach level, result-
ing in a master plan,

The conteat in this curriculum is designed to expose the average
studonf. te & vwide varlety of materials, tools, processes, products and
occupations of industry, In the early years of this progranm, the
students receive experiences im the manrufacturing, eonstructhn. power
and transpe}tauon. electrical-slectronics and service industries with

oppertunities for advanceaent toward a chosen goal and occupatien,
| The progran exteads over a six~year period,

The "Mapufacturing and Comstructien Industries” area of the progranm
i1s designed for the tenth grade level, The units covered under this
area are tool and machine industries for 12-15 weeks, residential
construction for 18-20 weeks, and transpertation technelogy for 3-4
weeks,

At preseant, it is estimated that over 200 industrial arts toach?rs |
are using all or parts of the Maine State Plan, The greatest area eof
utilization is in manufacturing-constructien and in power-transpertatien,

The Industrial Arts Curriculua Project (JACP). Im 1965, a group
of educators from the Ohieo State University and the University of
Illinois, in ceepsratiom with the Cincinnati, Ohie Public Scheels,

established IACP, Their geal was to develop an educational program



for today's youth, based on modern industrial technelegy,
The program was designed for the jumlior high scheel level, The
first year course, "The Werld of Comstruction”, is a study ef man's
~managed-personnel-production system which produces constructed pre jects
a site, The second year course, "The World of Manufacturing”, is a
study of man's managed-personnel-production system which produces
society's manufactured products,

"The Werld of Construction" provides am oppertunity te learm and
apply basic knowledge and skills ef the construction industry, Studenﬁ
first read ‘ud discuss the practd.ées which are required to build any
structure, and thess concojéts are then applied in laberatory activities
to increase student understanding, A student texteek amd a laboratery
manual are integral parts of the total program aleng with a teacher's
guide,

“The World eof Construction™ is divided in four major sections
extending over the scheel year, The Introductory Section provides an
overview of technology, with & focus on industrial technelegy, and a
specific emphasis onr Construction Technolegy. The Anaylsis Sectlon
of the ceurse prevides & basis understanding of the éomn systens for
the comstruction of all prejects tuilt on a site, regardless of
whether they are residentiﬂ, commercial or heavy construetion, The
Housing Qﬁgﬂc_‘t;gg Section is a synthesis of censtructiéa practices
applied te a specific structure, The City and Reglenal Plamaning Sectien
1ntmduce§ the impact of constructien upen seciety and the effects of
large-scale declsien nking.

From this program, many comcepts and ideas have been takem to

develop individual school curriculums, including mini-ceurses published
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to teach cemstruction and marufacturing, One such course is titled
Construction Carewers by Denald G, Lux, co-author ef IACP, This six-weeks
mini~course 1s a condensed version ef "The Werld of Construetion”, util-
iging the same and similar information and activities, An activity
manual and textbook are availlahble, The IACP pregram has been ene of
- the meat succesaful innovative programs, ard its continued growth and
influence on the profession appears assured,
| Individualized Instructiem

Individﬁalizing instruction simply focuses the emphasis of the
instructional process of each individual student, The teacher becomes
more professional and assumes the functions of the learning facilitator,
This process places more respensibllity for learning em the student
and makes better use of his individual interests, goals amd strengths,
Once educaters recognize that children are extremely different from each
other in their ability to learn, it will beceme mere evident that mest
daily class instruction 1s inappropriate for effective learning for
the individual,

The need for individualising instructien has been apparemt for
many years, The precess of achieving it is less obvious and net fully
realized,

All bhuman deings learn uniquely, Instruction which

has all students doing the same tasks at the same time,
at the same rate, and with the same end goals is
nelther efficient nor effective, All of us as students
or as teachers have seen classroems organized as 1f te
prove that all human beings are cut from the same mold;
that we were all alike, Surely we learned in these
classrooms, but it was often in spite of the organiza-
tion (Champage and Goldman, p. 3). ' .

"The desirabllity of individualizing instruction is no longer

questioned by anyone, The objections to it are concerned chiefly



11

with the application of the theory to classrooa conditions® (Flanagan,
P. 5). Schoels throughout the nation are beginning to explore ways of
changing teaching strategies to obtain as much individualizatien as
pessible, The change process undeubtedly througheut the country will
differ depending on attitudes toward change and the specific meed for
individualiz-~tion,

No perfect guidelines for inducing change can be devised to
facilitate the process for all aéhools, 13 development of individual
learning materials have become an integral and functional aspect of
any scheol program where serious attempts toward individual instruction
is made, The develepment of individualized learning materials usually
are categerized inte two btroad areas; (1) teacher-initiated and
teacher-prepared nat?rials, developed within any specific scheol
program, and (2) commercially prespared materials, develeped outside of
a specific school program and more generaliged in format and design,
The follewing will be a discussion of each of these types of materials,

Teacher-prepared materials, Several formats are available to
teachers who wish te create their own individualized learning units,
Three independently developed sets of material are representative
of these formatss (1) the Esbensen Pac, (2) the Learning Activity
Package, and (3) the UNIPAC, |

The Esbensen Pad is a student assignment sheet used in the
Duluth Public Schools,

When teachers make assignments; the procedure is fairly
stralghtforward, They tell students what to do er direct
then to materials that contain instructions, When students
have a hand in selecting assignments, there is often a
need for some way of recording the selections, showing

that teacher and student have agreed on them, and showing
an indication of when the assignments are likely to be



completed, The device used for this purpose is the
contract (Charles, p, 163),

The Learning Activity Package was developed by the Nova School in
Fort Lauderdale, Florida.
The Learning Activity Package is defined as a broadly
programned set of materials that provide each student
with alternatives of how, what, when and where to learn
while utilizing efficlently a wide range of learning
activities that are mest relevant to him at any given
time and at a pace and level unique to him, The package
is organized areund behavier objectives, Studeats are
provided oppertunities for self-asséssment as well as
teacher evaluations (McNeil and Smith, p, 204),
The UNIPAC is a format designed by the staff of the IDEA Materials
Center, Anaheim, California,
A UNIPAC is a self-contained set of teaching-learning
raterials designed to teach a single ceneept, It is
structured for individual and independent learners who
are performing at the same general level of imstruction,
The essential component of the UNIPAC is a single major
learnable idea, skill or attitude, Specific learning

objectives are listed for the student and stated in
behavioral terms (Bishop, p, 36).

Commercially-prepared materials, Severai types of commercially
prepared materials are avallable to teachers who wish for individualiged
materials commercially designed, Three independently developed sets of
naterial are representative of these typess (1) Individually Prescribed
Instruction, (2) Project PLAN, and (3) Individually Guided Educatien,

Since 1966, the Learning Development Center of the University of
Pittsburgh and Research for Better Schools, Inc, have been cecordinating
in the development of Individually Frescribed Instruction, The IPI
Progran is designed for elemenmtary school instruction, The IPI
Curriculum is not set by the grade level, rather, each subject area
is divided inte levels, Each level contains a number of specific

behavioral objectives, Each curriculum area employs the same

12
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instructional strategy, That strategy involves the following steps:

1, Students take a pretest to see which behavioral
objectives thsy can reach,

2, Based on the results of the pretest, the teacher
prescribes learning activities for students individually,
3. The student goes to an aide for help in obtailning
saterials for the activities in the prescriptiom, Those
materials are kept in large storage areas in the roem
where the classwerk is being done,

L, The student completes the prescribed werk,

5. The student then takes a posttest to see whether
-the objective related to the prescriptien has been
reached (Charles, p, 181),

Pro jeet PLAN (Prog:ran for Learning in Accordance with Needs) was
developed by the American Institute for Research in the Behavieral
Scienceé. It 1s a sophisticated modularized instructionm approach that
uses a computer for scoring, record keeping and matching students with
appropriate medule activities, '

PLAN focuses on assisting the individual te learn about
‘educational, occupational, vocational and seclal reles
and activities and to plan his own developmeat te utilize
his potentialities in ways which will be maximally satis~
fying to him, The basic compoments of the PLAN Indivi-
dual Development System includes (1) a set of education=
al ebjectives, (2) learning methods and materials, (3)

evaluation, (4) guidance and individual plamming, (5)
teacher developmenat, and (6) computer services (Flanagan,

p. 149), |

Individually Guided Education was developed under the direction of
the Wisconsin Research a.nd Developrnent Center for Cognitive Learning,
It provides instruction individualized for each studeat by making
variations in ebjectives, activities, and time allecations, The
program 18 behavior referenced, It uses bebhavioral ebjectives, selected
for each student in accord with personal characteristics and scheol
program, Students work independently, in small and large greups,
Each student's program is determined jointly by the instructienal

staff and the student,
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In conclusion, individualized learning proves to be a profitable
method ‘of instruction, Hewever, this methed has yet to be used in
teaching Construction Technolégy.

Sumnary

In conclusion, the constiruction industry has a diverse organ-
izational structure of many compoments, each created because of a
particular need, The interplay of these organizations, in an industry
which itself is highly complicated,

Even theugh there are only twe curriculum programs invelving
Construction Technology, thelr contemt 1s incorperated exteasively,

The material ferm "The World of Construction” has had probably the great-
est influence threugheut the country, Along with the Maine State Plan,
these programs will remain in existence for years to ceme,

As for the area of individualized instruction, the need for it has
been apparent fer years tut the process ef achieving it is less obvieus
and not fully realized, Since people are different from each eother,
it will beceme mere evident that mest dally class instrution is inap~
propriate for the individual, Individualized instructiem prevides for

these differences,
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CHAPTER III
PROCEDURE
Intreduction
The format used for this curriculum guide problem was taken from the
idea of a student study guide, In many respects, a student study guide
is comparable te the assignment sheet mentioned earlier with the
Esbensen Pac, Hewever, the fact that a study guide has certain other
ramifications makes it unique in itself., Primarily, its function is
to assist students to study, te read, er to investigate varieus
categories ef information, problems, or performauce skills,
The study gnide actually serves as a visual reminder te students
of what they are expected to accemplish im the courze,
Study guldes are excelleat devices fer epsrating sheps
or laberatories mere effectively where numereus activ—
itles are eccurring simultaneecusly, Many teachers are
alwvays confrented with the preblem of getting different
greups started at the same time, or in supervising the
work of studenta when they are all engaged in different
activities, Problems of this mature are greatly reduced
Af study guides are used (Glachine ard Gallingtem, p. 322),
Format
The study gulde format that was used in the design ef this individ-

‘ualized eurriculum gulde was taken from a boek titled Course Comstruction

| in Industrial Arts, Vocational and Techmical Educatien, by Joseph W, Giachine

and Ralph O, Gallingten, The editioen 1s erganized te reflect current
practices in ceurse edns_t:mction. Three stages of ceurse development
are included, Part one presents the noc;.esaa.ry elements that help pe~
tential writers of a ceurse get a better understanding ef the philo-
sophical base upen which instructienal programs sheuld be prepared,

Part twe includes techniques for selecting and erganizing the essential
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material for a ceurse, The last section deals with a variety ef instruc~
tional and mamagerial practiceas which are pertinent fer teaching any
course,
Refereaces
With the main ebjective of this mini-course im Comstructiom Tech-
nelogy being te teach students the nemenclature of residential house
framing, The Werld ef Comstructien materials by Denald G, Lux and
¥illis E, Ray were incerperated extemsively inte this pregram, Other
references alse used in the pregram ineclude: Mederm Carpentry, by
Willis H, Wagmerj; Gemeral Industry, by Johrn R, Lindbeck and Irv}n T.
Lathrep; and Cepstructien Caro‘gg, by Demald G, Lux, A primary
reasen for the use ef thease references is the avallability of reference
eaterials te the researcher's preseat prograa,
- Compenents
The study guide basically coantains the follewing four partss The
Objective which states the specific ebjective of the assignment in
terms of what the student 1s expected te de and learn, The Reference
Section presents all the available seurces where the student may find
the infernatien needed te answer the questions, Under the heading
Study Questions, there is a series of pertineamt questiens especially
designed te guide the studemt's reading, The last part, labeled
Practical Applicatiens, includes ems eor nore specific tasks invelving
an applicatien ef the material read, A written examinatiom follows
every other assignnent' covering the areas ef floer framing, wall
framing, and reef framing,
Sunia.ry
The use of study guides in the past have proven themselves



useful, They reduce problems for the teacher in supervising the werk
of students engaged in different activities, especially in the fields

of Industrial Arts and Vecational Education,

17
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CHAPTER IV
FINDINGS

People 1live in houses er apartment houses which were constrﬁctod.
They get to werk and schoel over roads and streets that were tuilt for
safe travel, Students study in scheels, and other members of the
family work in factories, office btuildings, and other structures built
for special purpeses, There is net much activity in which peeple are
involved that can net be traced back to the efforts of the censtruction
industry, The six=week course found in Appendix A prevides the junier
high student an oppertunity to better understand cemstruction technelegy.

The centent for this program was chesen for a number of reasens,
To date there has net been any type éf six-week constructioen pragral
published cemmericially, This particular pregram was designed to
correspond te an exploratery program ef Industrial Arts, The indivi-
dualized idea eliminates several time consuming lectures leaving the )
student the opportunity for more hands-en activities and the instructer
the ability to werk on a one-te-one basis,

Summary

"Residential Structural Framing"” is a part ef the answer to the
growing demand for educatienal pregrams that deal with important in-
dustrial cencepts, Students whe may later Jeoin the industry as cen-
tractors erxr cra.ftsnpn want to knew much about the team they are jeining.»

This program prevides a.n excellent basis for advanced industrial edu-

cation progranms,
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary

The problem of this study was to develop a six-week self-cen--
tained medule for teaching Construction Technelogy of residential
house framing te junler high scheol students, The cemnstruction in-
dustry h;s~a diverse organizational structure created because of a
particular need, Today there are only a few curriculum programs
involving Constructien Technolegy and thelir centent is incerperated
extensively while the need for individualiged instruction has been
apparent for years, Because peeple are different frem each ether,
most dally class instruction is inappreoplate for the individual, |
Individualiied instruction provides for the differences,

The format used fer this curriculum guide was taken froem the
idea ef a student study guide, Study guides in the past have preven
themselves useful, They reduce preblems fer the teacher in supervising
the werk of students engaged in different activities,

| This six-week curriculum was part ef the answer te the demand
for educatienal pregrams dealing with industrial arts educatien,
The curriculum was designed to cerrespend to an expleratery pregranm,
It provided an excellent feundatien fer advanced study in industrial
education,
Conclusiens

The student enrelled in a class invelving this pregram needs to

be 1nstru§tbd in preper toel useage and safety prier teo the beginning

of this pregram, He or she weuld mest likely receive these skills in
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an area of woeds technelegy., The student invelved with this construction
pregram had the eoppertunity to learn by werking independently in er eut
of class to fulfill the ceurse requirements, The enly preblem the
auther feels that may result is with the assignments dealing with the
research needed te cemplete the written werk and the reading assignments,
Junier high schoeel students tend te shy away frem pencil and paper
work in industrial arts because they are mere enthused with the hands-
on activities, The assignments the auther is referring te are the
ones cencerning the written repert en sheathirig materials, the list
of advantages and disadvantages of different roef tmésos. and the
reading assignaents needed te answer the study questions,
Recemmendatiens
As é. result ef this study's findings, the fcnewing recommendatiens
for future research are mades | ‘
1, A cemparisen study ef this curriculum guide and a present existing
pregran)
2., A lengitudinal study ef this curriculum guide;
3. Te have the gulde sent te curriculum specialists te evaluate the
feasibility ef the material;
%, Te have the guide sent te beek publishers te determine the feasitility
of the material;
5. Research this pregram in a rural scheel as well as a private scheel;
6, Further research inte altermative student learning activities for
this pregramg
7. Further research inte alternative energy applicatiens; and

8., Further research inte installatien eof utilities,
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INTRODUCTION
I
The industrial arts Exploring Technology course is planned to
give students an opportunity to:

1, Acqulire a basic understanding of the tools, materials
and processes in such areas as drafting and design, graphic arts,
woods, metals, eonstruction, S.nd manufacturing,

2. Acquire a knowledge of the vafious types of materials
used in these areas and an understanding of labor and industrial
management,

3. Develop disirahlo habits and attitudes to enable them
to live as productive, cooperative, and intellectual citisgens,

i1
RESIDENTIAL STRUCTURAL FRAMING
This course covers- the activities for 5ix weeks and 1s designed
for eighth-grade students, The class mests for a fifty-minute period,
five days per week,
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TI

Activities to Achieve Outcomes

Develop list of materials from
architectural plans

Construction of floor framing by
bullding a scaled model structure
Preparing a written report

Construction of wall framing by
tuilding & scaled model structure

A, List of advantages and disad~

vantages of each type
B, Display board of eight of the
most practical types

Construction of roof framing by
building & scaled model structure

Weeks

c SE O
III
Student Qutcomes
1., The student will be able to 1.
devslop a 1list of materials
needed to frame a floor,
2, The student will be ahble to 2,
construct floor framing,
3. The student will know sheathing 3,
matarials,
4, The student will be able to L,
construct wall framing,
5, The student will know various 5.
types of roof trusses,
6, The student will be able to 6.
construct roof framing,
STRUCTJION.
Iv
1. noom:'Q.QOOD.COOOQ.OO...0‘0..'0.0..lt.".‘....ll....
2,

2
iﬂls'l.‘.".‘.l...‘.'.l.. NN RN N NN IR NN BN NE NN NN ] 2
2

Boofs".........‘........"’.—.......................
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ASSIGNMENT NO, 1
Floor Framing

Objective

Given reading assignments and architectural plans, the student
will develop & list of materials need to frame the floor of a one
story hcuse according to local btuilding codes,

References

1, Wagner, Willis H,, Modern Carpentry (South Holland, I1l.:
The Goodheart~Willeox Co,, Inc.), pp. 111=134,

2. Lux, Donald G, and Ray, Willis E,, -The World of Comstructio
(Bloomington, 111,31 McKnight and McKnight Publishing Co,), pp. 268~
271, L87-490,

3. Lindbeck, John R, and Lathrop, Irvin T,, General JIndustry
(Peoria, I11,5 Chas, A, Bennet Co,, Inc,), pp. 385388,

&, Lux, Donald G,, Comstruction Careers (Bloomington, I1l,:
McKnight and McKnight Pubdlishing Co.), pPp. 79=85.

Study Questions

1, V¥hat type of framing is used in most one story construction?

2, Standard construction usually requires that the sill be
placed back from the foundation wall a distance equal tgq
what?

3. VWhat is balloon framing?

4, What is platform framing?

5, What is the difforenc; between a joist and a header?

6. Vhat are cantilevered Jists?

7. Vhat type of material 1s used for subfloors?



IV,

8.

9.
10,
11,
12,
13,
14,
15.

Prac
1,
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Explain the difference betweem solid Lridging and cross

bridging?

How is the si1ll attached to the foundation?

What is the purpose of a girdexr?

Where is the termite shield located and why?

Explain how to lay out floor Joist,

Explain framing for operings in floors like a stairwell,

How are floor Jjoists and the header attached to the 83117

What is the most common spacing between wooden floor joiét?
AF ca

Working froa the attached set of architectural pliné for a

single story house, develop a list of materials required to frame

the floor, Select the type of subflooring and estimate the amount

of material needed,
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ASSIGNMENT NO, 2

Floor Framing Members

I, Qbjective
Given The World of Construction Lab Manual, equipment, and

suppliess the student will construct the floor framing of a scaled

model structure according to the plan= and specifications described,

II, R nces

1l, Iux, Donald G, and Ray, Willis E,, The World of Construction
Lad Manual (BEloomington, I11,s McKnight and McKnight Publishing
Co.), pp. 157-162, '

III. Study Questions
1, Label all parts of model with pencil or magic marker,

IV, Practical Applications
1, Vorking from the lab manual, Activity 47 A, B, and C;

pages 157-162, construct a one-quarter size model of the floor
frame structure explained within, |
A, Equipment and supplies needed;
- 3/8* x 3/4" Pine~-approximately 25 lin, ft,

= 3/4" Brads

White glue
= Coping Saw
« Brad pusher

Architect's scale
« X=acto knife

V. Upon completion of assignments 1 & 2, ask your imstructor for the

appropriate test,
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ASSIGNMENT TITLE ___Wood Floor Framing
ASSIGNMENT NO, 12

I. Irue - False, Mark all questions T or F according to your best
Judgenment,
¢ . The 811l is attached to the foundation by anchor bolts,
v e Floor Joists are nalled to the header,
A girder is used to hold the foundation inm place,

1
2
3
b, _____ A girder i1s the same thing as a bean,

5 —___ Balloon framing is »ore common tham platform framing,
6, ______ Crosas bridging is used to support floor Joists,

7. —__ Solid tridging 1s better than cross bridging,

8

The studs of a balloon type frame run continuously from

the 8111 to the rafter plate.
9, ——__ The 81ill should be spaced back from the foundation wall a
distance equal to the wall sheathing,

10, The termite shield 1s placed direetly on top of the sill,

II. Multiple Choice, Indicate the correct statement by placing the
appropriate letter in the spaces provided directly
to the right of the question number,

1, What type of framing is most commonly used today for small
house construction?
A, balloon C., straight
B, platform D, foundation

2, Which framing member is not a coamponent of floor framing?
A, Joist C. stud
B, header D, tridging

3. What is the subfloor nailed to?
A, Jolats c. sill

B, finished floor D, tridging
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L, ______ What is platfora framing also called?
A, btalloon C. straight
B, girder D, western

How far apart are floor Joists usually spaced?
A, 12¢ C. 16" on center
B, 12" on center D, 24" on center

50._—..
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ASSIGNMENT NO, 3

Wall Framing

I, Objective
Upon obtaining descriptive literature concerning various types

of fiberboard and gypsum sheathing, the student will prepare a written .
report based on the material secured which will include grades,
manufacturing processes, characteristics, applications, current

prices, and purchase information,

I, References

1. Wagner, Willis H,, Modern Carpentry (South Hollaad, I1l,;
The Goodheart=-Willcox Co,, Ine.).- PP. 135155,

2, lux, Donald G, and Ray, Willis E,, The World of Copstruction
(Bloomington, I11,t+ McKnight and McKnight Publishing Co,), pp.268=
275, 4Bu=~486,

3. Lindbeck, John R, and Lathrop, Irvin T,, General Industry
(Peoria, I11,s Chas, A, Bennet Co,, Inc,), pp. 385389,

L, Lux, Donald G,, Construction Careers (Bloomington, I11,:
McKnight and McKnight Publishing Co.), pp. 79=85.

III, Study Questions
1, VWhat is a superstructure?

2. What is the purpose of a stud?

3. What is thé difference between a floor header and a window
or & door header?

4, What is sheathing?

5, What is the distance between studs?



IV,

12,

13,
14,

15.
16,

ac

1,

Explain bow a window or door opening is framed in,

Explain several methods that can be used to frame outside
corners,

Explain the framing structure of interior walls,

Explain the layout procedure for the studs using the top and
bottom plates,

What is toenailing and where would it be used with wall
framing?

What makes platfora framing easier than ballooan framing when
constructing walls?

WVhy is tracing needed with rough wall framing?

What is the double plate ‘md where 18 it located?

List the different types of sheathing that is used in wall
construction,

Which walls do carpenters prefer to erect first and why?
What are the steps in estimating the number of studs To~

quired for a Job?

A catlio

Obtain descriptive literature about the various types of

fiberboard and gypsum sheathing, Secure this material from local

lumber dealers or write directly to manufacturers of these products,

Also study the reference books listed, Frepare a report based on

the information you obtain, Include: grades, manufacturing process-

es, characteristics, and application requirements, Also include

current prices and purchase information,
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ASSIGNMENT NO, &

Wall Framing Members

b ve
Given The World of Construction Lab Manual, equipment, and
supplies; the student will construct the wall framing of a scaled
model structure according to the plans and specifications described,

References
1, Lux, Donald G, and Ray, Willis E,, The World of Construction

Lab Manual (Blooninston. I1l,: McKnight and McKnight Publishing
Co.), pp. 163-168,

Study Questions
1, Label all parts of model with pencil or magic marker,

Practical Applications
1, Continue working from the lab manual, Activity 47 D & E;

pages 163-168, construct a one-quarter size model of the wall frame
structure explained within,
A, Equipment and supplies needed,

= listed in Assignment No, 2,

Upon completion of assignments 3 & 4, ask your instructor for the

appropriate test,



ASSIGNMENT TITLE ___Wood Wall Framing
ASSIGNMENT NO, 340

I. True - False, Mark all questions T or F according to yonr best

Judgement,

1, The part of a tuilding that rises above the ground is the

substructure,
2, _____ A plece of lumber nailed flat to the subflooring where the
wall is to be is a bottom or sole plate,
3. —_____ A top plate is a 2" x 4" piece of lumber nailed across the
top of the studs,
4, ____ Sheathing is the finish siding,
5. —___ Second story franing is done in the same manner as the first,
o The conventional stud spacing which has evolved from years
of estavlished practice is 16 in, OC or 24 in, oc.
7. —_ A cxripple stud generally runs from the top to the bottom
- plate,
8, ______ Today, plywood and fiberbtoard are used extensively for the
pui-poso of sheathing,
The double plate is located directly on top of the bottom

plate,
10, In modern comstruction, it is seldom necessary to cut

standard full length studs,

II., Multiple ce, Indicate the correct statement by placing the
appropriate letter in the spaces provided directly
to the right of the question number,

1, The structural member used to span window openings to
support the wall above the opeming is called a
A, stud C., cripple
B. plate D. header
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Which member is not a wall framing member?
A, bottom plate C., stud
B, rafter D, header

Vhat are the short studs called below & window fra.ning?

A, header C. Ytracing
B, cripple D, bridging
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Sheathins is generally nailed to the .

A st“uais ' Ce firiiched sidin::

B. window openings D. floor

What are the insicde walls called?

A. "interior walls C. partitions

2, dividers . D. interior framing

v

wlong .
Iceontify the following framing memders by writing the appronryiate
name to the right of the ocuestion letzer. ,_:

AO v E.

3. _ . T,

C. ioG.

Fig. 4 "all Framing



Sketeh the placement of studs ‘to frame
the exterior corner of a frame house.

Sketch the framing used to join an inte-
rior partition to an exterior frame wall.

I7. Zosov Question

)

~
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wWALL

| —/INTERIOR
- .
L mace -

Fig. 5

1. Sxplain in detail the procedure of making a Master Stud Layoutt.v_

Cuestions 2%3 taken from: Spence, William P., Architecture - Cuizzes and

Problems 7p. 40.
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ASSIGNMENT NO, 5
Roof Framing

Objective

The student will learn the names and basic design patterns of
the vﬁ.rions types of roof trusses by listing at least five advantages -
and disadmﬁges of each; and by preparing a display board of eight

of the most practical types,

References

1, Vagner, Willis H,, Modern Carpemtry (South Holland, Il1,:
The Goodheart~Willcox Co., Imc,), PP. 156-184,

2, Lux, Donald G, and Ray, Willis E,, The World of Construction
(Bloonington, I11,5 McKnight and McKnight Publishing Co,), PP, 268=
275, 336~341, 451-495,

3. Lindbeck, John R, and Lathrop, Irvin T,, General Industry
(Peoria, I11,1 Chas, A, Bemnet Co,, Inc,), pp. 385389,

4, Lux, Donald G,, Construction Careers (Bloomington, I11.:
McKnight and McKnight Publishing Co,), pp. 98-103,

Study Questions
What is the difference between a rafter and a truss?

Name the different types of roofs?
What is the upper rafter cord? |

1,

2,

3.

4, Wwhat is the lower rafter cord?
5. Identify the parts of a roof,
6,

How do you cut the bird’'s mouth?

2 2 2

7. VWhere would the formula H™ = B™ # A™ be used for?

8, What is the slope and pitch of a roof?
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9.
10,

12,
13,
14,
15,
16,

43

What type and size of material is usually used for roof framing?
What is the procedure for laying out common rafters?

What is a rafter table?

What is the purpose of the ridge board?

How is the gable end framed?

How would an opening fof & chimney be framed?

Explain how dormers are framed,

Explain roof truss constructionm,

Practical Applications

1,

Make a study of the various types of roof trusses, Learn

‘their names and the basic design patterns, List at least five

advantages and disadvantages of each on paper and find out where

they are most commonly used, Prepare a display board with line

drawings of about eight of the most practical types and label each

with ar appropriate caption,
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IV,

ASSIGNMENT NO, 6

Roof Framing Members

Objsctiv
Given The World of Comstruection Lab Mnaual, equipment, and
suppliess the student will finish the scaled model structure by

constructing the roof framing according to the plans and speci-
fications deascribed,

References

1, Lux, Donald G,, and Ray, Willis E,, The Wexrld of Censtr
Lab Magual (Bloomingtom, I1l,: McKnight and McKmight Publish
Co,), Pp. 169=173,

Study Questions
1, Label all parts of model with pencil or maglc marks

Pract A ations
1, Working from the lab manual, Activity 47 F-1, pa
173; finish construction of the one=quarter size model
ﬂoor' frame structure explained within,
A, Equipment and supplies needed

~ listed in Assignment No,

Upon completion of Assignments 5 & 6, ask your ins

appropriate test,
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ASSIGNMENT TITLE Wood Roof Framing
ASSIGNMERT KO, 5&6

I, True = False, Mark all questions T or F according to your best

Judgeneat,

1, ___ A butterfly roof will shed water to the sides,

2, A hip roof consists of four sloping.sides.

3. Common rafters are those that run at a right angle froam
the wall plate to the ridge,

Y Valley rafters extend diagonally from the plate to the ridge
in the hollow formed by the intersection of two roof sections,

5. Roof framing is a practical application of geometry; the
area of mathematics that deals with the relationships of
points, lines, and surfaces,

6, Slope and pitch are concerned with the lower rafter cord,

7. A carpenters square is the same thing as a framing square,

8, A gusset is used to join rafters with the ridge boaxd,

9. Rafters usually rest only on the outside walls of a structure,

10, Collar beams are ties between rafters on opposite sides of a
rafter,

II, Multiple Cholce, Indicate the correct statement by placing the
appropriate letter in the spaces provided directly
to the right of the questions number,

1, What type of roof is supported on Jolsts that also carry
the celling material, It may have a slight slope to provide
dralnags,

A, shed c, flat
B, gable - D, hip

2., _____ In on-the=job use, the carpenter uses the tables on the

or a direct layout method that is
rapid and practical for his work with roof framing layout,
A, framing square C. btlue prints
B, foundation walls D, trusees

3. What is formed by a seat cut and plumb cut when the rafter
extends beyond the plate,

A, tail cut C. bird's mouth
B, hip Jjack D, fish tail

4, Pitch is equal to rise over .

A, span C. slope

B, rman D, everhang
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ANSWER KEYS
FOR
ASSIGNMENTS 1--6



I. "rue - False, Wark all questions T or F according to your best

judgement,

1, T  The sill is attachrd to the foundation by anchor bolts.

2. T Floor joists are nailed to the header.
- » . . . .
- A girder 1is used to hold the foundation in place.

4 T p girder is the s-me thing as a beamn.

5. ¥ Balloon framing is more common than platform framing.

6. T Cross bridging is used to support floor joists.

7. _F__ Solid bridging is better than cross bridging.

e. T The studs of 2 balloon type frame run continuously from the

sill to the rafter plate.

T X \ "y ' .
S. The sill should be spazed back from the foundation wall =
distance equal to the wall sheathing.

10, F The termite chield is placed directly on top of ithe 2ill.

II, Yulfinle Choice. Indicate the correct statement by placirg t:i=

appropriate letter in the sprces provided directly
to.the right of the question number.

1. B VWhat type of framing is most commonly used today for small
house construction?

A. balloon C. straight
B. platform D. foundation
2. C VWhich framing member is not a comoonent of floor framing?
A. joist C. stud
B. header D. bridging
3. A What is the subfloor nailed to?
. A. Joists C. sill
B. finished floor D. bridging
4. D Vnot is platform framing also called?
A. balloon C. siraight
B. girder . De western

5e C How far apart are floor joists usually spaced?
A. 12" C. 16" on center
B. 12" on center D. 24" on center
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ldentify each franing member by writings the appropriaie part

name to the risht of the question letter.

A. Subfloor E. Meader
B. Cross RBridging 7. Girder
C. Solid Pridging G. Si1l

p.  Joist
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True - Malae, Marx all questions T or ¥ according to your bogst
Judgcment.,

1. F  The part of z building that rises above the ground iz the

subtstructure,

2 T A piece of lunber nailed flat to the subfloorins where thre

wall is to be is a bottom or sole plate. '

3. T A top plate is a 2" x 4" piece of lumber nailed across the

top of the studs.

4. F Sheathing is the finish siding.

5 T Second story framing is done in the szre manner as the first.
6. T The conventional stud spacing which has eveolved from yesrs
of establiched practice is 16 in. OC or 24 in. CC.

Te F A cripple stud generally runs from the tor to the beoticn

place.

8. T  Today, plywood and fiberboard are used exiensivelvy for +he

rurpose of sheathing. -

G F The double plate is located directly on *top of tre bottor

pl :Lteo

10. T In modern conairuection, it is scldom neceusnry to ent sizl?

full length studs.

1701 ti~7e Choice, Indicate the correct statement by placirs thre
appropriate letter in the spaces vrovided direcgl:
to the right of the question number.

1. D The structural member used to span window openinzs to sunror:

the wall above the opening is called a -
A. stud C. cripple :
B. plate D. header
. B Yhich mumber is not a wall framing member?
-A. bottonm plate C. stud
Be. rafter - D. header
% B Yhat are the short studs called below a window framing?

C. bracing
D. brideging

A. header
B. cripple



iy L340 . 3 - .

Sheathins is generally
i T

A. ciudg

R. window openings

~A. inverior walls
3. dividers
v !
III. Trorlons

I

nn

1. Idontify the following framing members by writinsgs the anvron

53

1

iled to Lre

a .
Ce. {ininbhed sidin:s
D. floor

What are the inside walls called?

C. pariitions
D. interior framing

riate

ncme $o the right of the guestion letlers

Double Plate

 Top Tlate

Header

“Window Frame

jol Sill ’

o Bottom Tlate ’
-

Stud

G.

to top

double
plate

7211 Framing



Sketch the placement of studs to {rame
the exterior corner of a frame house. ’ 4

= FOUNLATION

I

3. ,
Sketch the framing used to join an inte-
rior partition to an exterior frame wall.

< N, v

o / |
EXTERIOR

WALL
- —— INTERIOR
___./,:E WALL
Fig. 11

IV. iooay Question
1. Explain in detail the procedure of making a Master Stud Layoui.

——

- Wagner, Willis H. Modern Cermeniry pp. 140
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AT TITLE Wood Roof Framing
ASSIGIDIENT NO. i 5 & 6

I. True - False. Mark all questions T or P according to your best

Judgement.
1. F A butterfly roof will shed water to the sides.

2. T A hip roof consists of four sloping sides.

3 T _ Common rafters are those that run at a right angle from
the wall plate to the ridge.

4. T Valley rafters extend diagonally from the plate to the ridge
in the hollow formed by the intersection of two roof sections.

5.. T Roof framing is a practiéal application of geometrv; the
area of mathematics that deals with the relatlonshlps of
points, lines, and surfaces.

6. F_ Slope and pitch are concerned with the lower rafter cord.
7. _T A carpenters square is the same thing as a framing square.
8. F A gusset is used to join rafters with the ridge board.

9. F Rafters usually rest only on the outside walls of a structure.

0. T Collar beams are ties between rafters on opposite sides of a
rafter.

II. Multiple Choice. Indicate the correct statement by placing the
' appropriate letter in the spaces provided directly
to the right of the questions number.

1e._C___ What type of roof is supported on joists that also carry
the ceiling material. It may have a slight slope to provide

dra.ina,ge.
A. shed C. flat
B. ga.ble D. hip

2. _A In on-the-~job use, the carpenter uses the tables on the
or a direct layout method that is
rapid and practical for his work.with roof framing layout.
A. framing square C. blue prints
B. foundation walls D. trusses

What is formed by a seat cutiand plumd cut when the rafter
extends beyond the plate.

3. __C

A. tail cut C. bird's mouth
B. hip jack D. fish tail

4. P Pitch is equal to rise over : .
A. span - Ce slope

B. run D. overhang
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2. Identify the roof members marked with leaders in tre drawing
below,.

A-zidce Bourd

B. Rafter _ /
C. Lower mafter Cordt' | 4
e
D- pouble Plate . :fi
E. TOp Plzte = \\’ ‘ // |
| e
/

3

(ws)

fuery

£

O

(0]

\

/

AN
L\\\\

AN

G. Gusset /

Fig. 13 Roof Framing
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