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INTRODUCTION' '/7-

(
The performa ce objective is a useful instructional tool. It

is a' description of what an individual should be able to do
when he or she has acquired a certain skill. The performance
objectives presented in the following pages have been written
as guidelines for vocational educators in order to insure that
their programs are ftSlfilling the training requirements of
today's job market. The user of these objectives should
understand the following characteristics:

Objective Format: The format of performance objectives can
take many forms. The following objectives have been written
so as not to be so specific. and limiting that they become hard
to incorporate into an existing curriculum, or so general that 1
they do not cover the required skills.

Most performance objectives contain three parts: 1) a

description of the conditions under which the student.will be
expected to display the stated behavior; 2) a statement of the
observable and measurable behavior anticipated at the end of a
learning experience; `and, 3) a precise description of the
acceptable performance or criterion level.

Concerning the conditions, these objectives a preceded with
the statement "Given the proper tools, mate als and conditions,
the student will be able to:" The teacher is expected to be
cognizant of what tools, materials, equipment, and environ-
mental conditions are involved in each task. To have listed
all the specific job conditions within this publication"would
have been restrictive and repetitious; In addition, conditions
usually va7Tadeording to the loyeri location, and
other variables.

The behavior to be displayed is expressed in ob-Servable and
measurable terms. Only essential skills have been stated.
Relat4ed or "nice-to-know" information has been avoided.

The stating of a performance or criterion level is a critical
elem,_:nt in an objective.' Many times a criterion level is
arbitrarily set, such as 80 of a teacher-made test or
identifring 9 out of 10 tools. The performance level in the
followinj ohjecti,ies has been ,set according to trade staml,trn;,.
An 014(ectivc that not specify an exact performance level

1



is one which the instructor sh
industrial practice, local bui
structural specifications, or
particular project. Although
time limitations,, no restricti

uld refer to a locally- accepted
ding code, architectural or
s_44 requirement indigenous to a
rade standards generally have
n was placed on time. It is

hoped that completion time for each task will be similar to
on-the-j6b performance.

\

Entry Level: These objective- represent minTTtxm..s} lls
necessary to gain job entry i the field of carpentry as a"
construction carpenter (D.O.T 860.381). Of course, differe
jobs and specialties within c rpentry require different-skills,
but it is be..st-train for a generalist position. Skills for
different carpentry specialis s can be found,in The Dictionary
of Occupational Titles.

I

Terminal: These objectives escribe only those significant
competencies which are to be mastered by the end of...the train-
ing program. .In order to ac ieve each terminal objective,
several intermediate or enab ing objectives may-have to be used.
Enabling objectives vary acc rding to student population
characteristics, availabilit of physical plant,. materials and
equipment, and other local educational agency variables.

Program: These objectives
entire training program. I

can be structured from the
that these objectives are g
flexible in order to fit t
The objectives do Tict nece

ngompass leerningoutcomes for an,
other words, one or mor oursesi

bjectives. It must be reitera d
idelines and are ix .ended to be

e specific environment of the riser.
sarilv reflect a Inandatory sequence.

Safety: No specific performance objectives on safety have been
written since it is essdntial that safety be stressed throughout
the curriculum. Each task should be done in a safe and
efficient .manner. The instructor_ should convey the current
`OSHA laws, to the students throughout the pr m.

Evaluation: The decisiOn as to what grade
receive for achieving ap or ome of the ob
educational agency decision.. Some distric
factors other than theiachievement of obj
for -assigning grades. rclny TaZtors may
to whether credit for a course sh

st t will
ectives is a local
s choose to include
ti'ves as the basis
feet the deciion as

e given to an individual
who has achieved less than the minimum objectives.
.

en
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HOW To 'USE PERFORMANCE OBJECTIVES

These performance objectives are only a starting-point for a
performance-based curriculum to be incorporated into a School.
The instructor must4beeome involved in the curriculum process
in order to tailor instructional materials and resources to the
local situation.

Among the possible uses of these performance objectives are:
h

1. Validating the content of a curriculum.

- 2. Determining what learning activities should be conducled
to achieve the desired outcomes.

3. Evaluatring and selecting textbooks, occupational
references, and instructional materials,

4. Developing tool and equipment lists.

5. Plailping and building needed phySical facilities.

6. Locally de instructional aAds, such as
employability profiles'and'learning\activity,packa s.

--7-2,....._Selecting or constructing criterion-referenced measures
' -... --;which can be directly related and interpretable ih terms

of competencies achieved. :

-5 -"Assisting 3n the career development and counseling of
students.

9. Improving the articulgtiori,,and standar
programs. ;

iza ion among

4

Contained in 'the forlowanglaagesAre, examplesof.-t 0 performa ce-
based instructional aids which -ate.derived from -pe ormance

objectives. An emplovabilit' profile or tra *ling a hievemen
record can be developed to r 'cord A;student's-ppgre s through
the curriculum. This profile can be used to commun sate
skill competk,ncies topprio.spective employers, parents, other

teachers, and to tile student. S,"uch a descriptiue,....criterion-

referenced recording system conveys much more than a letters
.grade of A, 13' or c.

3
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The other instructional aid included is a learning activity
package (LAP) or module. A LAP can be used- to cover each
terminal performance objective. It is designed to focus upon
one skill. This aid can provide for individualized, student-
.paced, and student-direct9 learning. Carpentry-LAPs maybe
purchased from such organizations as Learn Fast Systems in
Yardville, New Jersey and Division of Continuing Edt1cation
Publications in Portland, Oregon, or can be developed by the
tqacher. Helpful references for writing LAPs are listed in the
bibliography of this publication.

ti
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. EMPLOYABILITY PROFILE - '''..A

OSWEGO COUNTY BOARD OF COOPERATIVE- ERICATIOIIAL SERVICES
t

,MEXICO, NEW YORK '13114
PHONE: 315;963-7251. , .

.

Name Horne Sclipol Grade
,.

CARPENTRY , .Co-urse Date Quarter 1st_ 2nd ' 3rd Final_
. ,

The following is a list of operations and skills that the above student has been exposed to, and Instructor's appraisal of his/her entry level employ-

ability in these areas, These operations have been accompanied by a sigrOicent amount of classroom work in related theory.
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HAND TOOLS
Masuring & Layout Tools 1

Sav 4s

Planes & Chisels '
Boring Tools
Fastening Tools
Hoidieg Tools
Prying Tools ' \Sharpening Tools
Care & Maintenance

PORTABLE POWER TOOLS
Circular Saws
Sat,er Saws '

ECtrJc Dr»ly
Power Planes
Routers
Sanders ,

Stapvs & Nallors
Care &-Maintonance '

STATIONARY WOODWORKING MACHINES
Radial Arm Saw

' Tat, e Saw
Jointer & Pianor
Band Saw .

Snaper
D sk & Belt Sanger , v

Care & Maintenance

SAW FILING EQUIPMENT
Automat c Saw Filer
Circular SaN. Grinder r
Peto,,tllor ,.

Hand Suter
, Care & Maintenance

,,

LEVELING INSTRUMENTS
c

.
Jrltl'ig Uo Instrument
S Int,r49 & Leveling. ,

.
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1 '''

BUILDING MATERIALS
.Grades & Kinds of Woods
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Lumber
Non Wood
Metal
Adhesives

PLANS,
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Bldg'
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.

FOOTINGS
Llyout
Excavation
Wall
Estimating

FLOOR
Typos
Girders,
Instails;Joists,
Installs,
tayout,of,..lolsts

WALL
UnderStands
Layout
Constructs
Application
Installs
Estimating

ROOF
Roof
Layout-Terms
,Layout
Use of
Roof

-.7,floof,

'EstiMating

ROOFING
Types
_Application
Gutters
rnsui

Sizes & Estimating
Materials

Fasteners

SPECIFICATIONS, CODES
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Specificatcons aktodos

& FOUNDATION-
& Battor Boards

,

Forms & Footing Forms
Concrete & Block

FRAMV ,
of Framing ,

Beams & Headprs
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Sills
& Openings

.

& cm_jpo FRAMING,
Parts-of Wall Frame

of Plate 4 Openings a

Wall Sections
of Wail Shoaling

Ceiling Joists,
$
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FRAMING
Types & Parts of Roof Frame

& Princlpies ,
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WINDOWS & EXTERIOR DODRS
Types of Windows & Terms $

Installing Windows
Types of Exterior Doors & Terms
Installing Doors
Inslalling Window & Door Hardware

EXTERIOR WALL FINISH
Cornice Construction
Exterior Siding
Vistallation & Maintenance
Estimating

THERMAL & SOUND INSULATION
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Installing Methods
Estimating

INTERIOR WALL & CEILING FINISH
Lath & filaster
Gypson Wallboard
Hardboard Panols
Suspended ceilings%
Esti tmg Materials

FINISH FLOORING-', : ..
Typesof Wood Flooring & Installation ,..

initalling Resilient Floor Tile ,
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Estimating 0

STAIR CONSTRUCTION
.

Types of Stairs '8, Terms
Stringer Layout
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Install Window Trim

J
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UNIT 4:

CARPENTRY LEARNING'ACTIN7ITY PACKAGE

Floor Frafilng

TASK PACKAGE 4.3: Floor Joists

PREREQUISITES: Units 1-3; Unit 4, Task Package 4.1-4.2

RATIONALE:

/ .

i

/ After construction of the beam or girder, the arpentet
'will proceed to cut and install the floor joists, which nor-
mally rest on the ledger strip of the beam and in,.t4e founda-
tion wall. However, on the house 011,are constructing, the
joists rest on the lgdger strips and directly on the Pillars,
or are supported by cross members called heade*s. In this
task package ,you Will learn to cut and p,operly install fl
joists in aptordance with plans and spec'fications provi-d
by your inigtructor. . 'Continue by reading the performan
objective and doing the

\

learning activity and learni practice.

,

\

PERFORMANCE OBJECTIVE:

Opon completion of ttei/s task package/ youftill\be able to
cut and install floor joists in accordance with plans prov-
ided by your instructor to the following standards:

-1. Joists are cu.C.to correct length (It 1/16") .
2. Joists are positioned on 16" centers (± 1/16").
3. Joists-' Crowns are installed in the up' position.
4. FlApi.Hjoists are nailed properly.
5. Double joists are positioned under load-beating partitioris.

Your perfOrmance will be evaluated in accordance with the instruc-I
tor'slcheckli'st.

LEARNING ACTIVITY:I

1. View sound slide package 4.3.
2. Read,pages 121-126 illOodern Carpentry, beginning with

section entitled "Joi%ts" and ending with "Bridging."
3. Read pages 61-66 in Fundamentals.of Carpentry, Volume II,

ending with the section entitled "Rough Flooring."
4. This completes the learning activity. Begin the learning

'practice.

1:3



LEARNING PRACTIC E:

Tools and Equipment:
1. Hammer .

2. '16d nails
3. Crosscut gaw or

electric circular saw
4. 2" x 8" stock

.

Ac,Ctrding to th plans provided by the instructor', lay out
thelpodition for the joists, 16" on centers, on the beam aryl'
on thelleader. A(See figures 7-24 and 7-27, pages 121-122 in

5. Framing square
6. Combination square
7. Pencil
8. Folding wood rule .

9. 100' layout tape

Modern Carpentry.)
2. Lay out and cut the joists to the\ correct length. Cut

double joists Wh re they are requ'red under load-bearing
partitions or aro\ nd an opening. (See' figures 7-26, 7-28,
and 7-31, pages 1 2-123 in Modern Carpentry.
Notch out joists to fit on the-ledger strips f the beam
so that the top and bottom of the joists a e lush with the
top and'bottom of the beam: (Similar to f ure 7-16, page
119 in Modern Carpentry and figure 11, page 62 in Fundamentals
of Carpentry, Volume -II.)

4. Nail double joists together ,following pro-cedure shown in
figureS---7-29 and 7-30, page 123 iri Modern Carpentry.

5. Nail joists in place on the beam and attach them to the
header as shown in figure 7-31, on page 123 of Modern
Carpentry. Note: Make sure the joists' crowns are installed
in the up position.

6. Attach double header as shown in figure 7-35, page 12t in
Modern Carpentry.

7. Aftef' you have completed the job, evaluate yourself according
to the performance objective. Then ask for your instructor's
evaluation-

8. When sati/sfied with, your completed ;work, the instructor
will indicate that you should begin the next task package.

,Reprinted by, permission of .Everette Bradley, Sanford Central High
School, Sanford, North Carolina.
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CARPENTRY PERFORMANCE AREAS

PRE-CONSTRUCTION OPERATIONS

,
1.1' Blueprint Reading
1.2 Site Layout ,- i

1.3 ',Transit Level and /or' Builder's Level

2. TOOLS AND EQUIPMENT

\2.1 Hand Tools
_ 2.2 Power Tools

3. FOOTING, FOUNDATION AND CONCRETE' FORMS

3.1. Footing and Foundation Walls
3.2' Wall Forms
3.3 Fl.atSlabs -

3.4 Column, Beam, and Girder Forms

. 3.5 Concrete Sta4es,

4. FLOOR FRAMING

9 4.1 Sill Plates
4.2 Beam8 and Girders
4.3 Joists
4.4 Openings
4.5 Bridsi.ng '

4.6 Sub-Flooring

5. WALL FRAMING

11

5.1 Plates
5.2 Studs
5.3 Corners
S.4 Partitions.

.5.5 Sheathing
5.6 Metql Stud Systems

ROOF FRAMING

t

..
,

6.1 (Roof Shapes andNomenclature
6.2 /Common Rafter ,,

.).3 Gable Eid Framing,
6.4 ! Hip and Hip Jack Rafteirs

1.

.

3

15 %.
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6.5 Valley and Valley J.# Rafters
\6.6 Do.rmer.Framing,

.6.7 Roof Sheathing
6.8 Robf Joistp-
6:9 Laminated Archet' and :-ams
6.10 Truss Erection

'7.1 As.ph4t, and wo.: Shingles
7.2 Bui41-,Up RoOf'ng
7.3, Roof Drains =nd Stacks

.

8.. WOODEN''KI\TD MET. SCAFFOLDS

8.1 Prefab ca:ted Metal Scaffolds
B.2 Pump, ack Scaffold
'8.3 Post and .,edger Scaffold'

,

/
-- -

IP-

9. EXTERI' F/INISH
/ . .

9.1 Cornice Work
9. Window and Door Jaffibs
9 *Exterior Siding

Gutters and Downspouts

10 INSULATION AND VAPOR BARRIERS

10.1 Batt-and Blanket -Insulation
10.2 Refle9.tive Insulation
10.3 Looser Fill Insulation
10.4 Vapor Barriers
10.5 Ac"oUstical Insulation

11. INTERIOR FINISH

11.1 Interior Wall Coverings
1-1.2 Plastic LaMinates
11.3 Har
11.4 DOO

wood Flooring

11.5 Molding and Trim
11.6 Cabinets Installation
11.7Stair Construction

ki

12



CARPENTRY PERFORMANCE OB ECTIVES

Given the pr per tools, tate ials and condi ions; --thy student"'
bed able to:

1. PRE-cONSTR CTION OPERATIONS

13

\

1

1.1 Blueprint Reading

1.1.1 Interpret and lose lines, symbols, abbreviations,
specifications and dimensions on working
drawings which are necessary to execute
carpentfy tasks without consultation.

1.2 Site Layout

1.2.1 Locate information on Working drawings,
without consultation; to determine site
layout.

1.2.2 Lay off building lines and elevations,. to
accuracy, using tape and builder',s level and/or
transit.

1.2.3 Place rough stakes at location of building
corners measured from lot lineS.

1.2.4 Set batter board stakes at a uniform-distance
from building corners, avoiding interfesrence
with excavation operations.

1 2.5 Establish elevations on batter board stakes in
reference to datum point, with proper incremental
adjustments.

1.2.6 Level cross pieces for batter botirds and fasten
accurately with joint tight and rigid when
nails are completely driven.,

1.2.7 Lay out and place lines on batter boards for
final layout to within 1/8".

17
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1 \

1.3 T,:-ansit'Level and/or 1311-ilder's Level
\

1.3.1 Set up transit and/or builder's, level and
adjust to level.

J.3.2 Tr
in

an

nsfer an estblished elevation-and\or,
rements thereof t&sp. location in li e or at
les to accuracy.

1.3.3 Establish e square corner in reference to an
established' line to,accuracy.

2. TOOLS AND ,EQUIPMENT

2.1 Hand Tools

The student will be able to safely, use and maintain
the following hand tools in performing carpentry
tasks:

2.1.1 Measuring, layout and testing tools

2.1.1.1 Folding rule
2.1.1,2 Stee tape
2.1.e 1.3 Combination square

.2.1.1.4 Framing square
2.1.1.5 Dividers
2.1.1.6 Sliding T-bevel
2.1.1.7 Scriber
2.1.1.8 'Butt gage

2.1,2 'Leveling tools

2.1.2.1 Chalk line
2.1.2.2 Plumb bob
2.1.2.3 Spirit lever
2.1.2.4 Builder's level and/or transit level

2.1.3 Cutting tools

2.1.3.1 Crosscut handsaw
2.1%3.2 Rip handsaw
2.1.3:3 Coping saw
2.1.3.4 Keyhole save

R.

13
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2.1.3.5 Miter box saw
2.1.3.6 Hacksaw
2 1.3.7 Wood chisels
2L1.3.8 Hatchet
2.1.3.9 Utility knife

2.4..4 Smoothing tools

2.1.4.1 Block plane
2.1.4.2 Smooth plane
2.1.4.3 Jack plane
2.1.4.4 Wood rasps and files
2.1.4.5 Abrasive papers

2.1.5 Boring tools

2.1.5.1 Brace with auger and expansion bits
2.1.5.2 Hand drill

2.1.6 Holding tools

2.1.6.1 Vises
2.1.6.2 C-clamp
L1.6.3 Bar clarip

2.1.6.4 Saw hors.p

2.1.7 Assembling tools

2.1,7.1 Curved claw hammer
2:1.7.2 Straight claw ftmmer,
2.1.7.3 Stapler
2.1.7.4 Standard screwdriver
2.1.7.5 Phillips screwdriver
2.1.7.6 Ratchet screwdriver
2.1.7.7 Adjustable- wrench

2.1.7.8 Combination pliers
2.1.7.9 Nail sets

2.1'.8 Wrecking tools

2.1.8.1 Wrecking or pry bar
2.1.8.2 Nail puller
2.1.8.3 Sledge hammer

6

2.1.9 Sharpening tools

2.1.9.1 Oilstone

Y F.



2.1.9.2 Files
2,1.9.3 Hand grinder,

2.2 Power Tools

The student will be able to safely operate and main-
tain the following power tools in performing carpentry
tasks: ,

2.2. Circular saw
2.2.2 Radial arm saw
2.2.3 Saber saw
?.2.4 Electric hand drill.
2.2.5 ortable'electric plane
2.2.6 Power nailer

Portable _router
2.2.8 Portable sander
.2.2.9 Electric plane
2.2.10 Power miter box

3. FOOTING, FOUNDATION, AND CONCRETE FORMS

3 1 Footing and Foundation Walls

3.1.1 Locate information on working drawings to
determine the placement of footing and
foundation walls and/or established building
Lines without consultation.

3.1.2 Check earth forms for squarenenands_truct ral
4,

\

soundness.'

3.1.3 Lay off and cut materials for footing and
foundation wall fortS to within 1/16".

3.1.4 Assemble forms for strength and easy dis
assembly.

(

3.1.5 Lay off placement of forms to'v4hin 1/16", with
corners square to 1/16" within. a 6'-8"' -101
triangle.

forms to layout marks to within l/p".

20
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3.1.7 Fasten forms for structural soundness....at_base.

3.1.8 Straighten forms using'string line and gage-
blocks to within 1/8".

dz

3.1.9 Plumb forms using spirit level-, transit, or
plumb bob.

I

3.1.10 Brace forms for structural soundness and to
contain concrete pour.

3.2 Wall Forms

3.2.1 Locate information on working drawings, without
Consultation, to etermine the placement of
wall forms.

3.2.2 Lay off placement wall forms to within 1/8",
with corners squire to within 1/8" in 6'-8'-10'
triangle.

3.2.3 Lay off and properly locate bucks, nailing
blocks, cleanout pockets,..and girder pockets.

3.2.4 Erect outside forms in accordance with Is.

facturer's specifications or, if site- built,.,
according to structural soundness.

,

1

3.2.5 Install strongbacks and walers with proper
spacing and /or in_accordance with manufacturer's
specifications.

fk'

3.2.6 Cut and fasten braces and stakes for structural
soundness'.

3.2.7 Plumb and straighten wall forms to accuracy.
)

3.2.8 Establish_b_pight of concrete pour using transit
loyel or string line to within 1/8.".

3.2.9 Place inside forms ip same manner as outside
forms to within 1/8" accuracy throughout:

3.2.10 Build and install bulkheads and keyways for

17

structural soundness.
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31.,J Flat Slabs

3.3.1 Locate information on working drawipgs,. withoA
consultation,'to determine the placement of
flat shahs.

3.3.2 Layoff placement of on-grade and above-grade
slab fcirms to within- -1/8 ", with corners square
to 1e8- within 6'-8'-10' triangle.

tk,k,

3.3.3 Erect shoring and-forMs in accordanoc,with
manufacturer's specifications or, if site -wilt,
according to structural 'soundness.

3.3.4 Install btaces and stakes fOr-structural,tound-
,

ness and concrete pour.

3.3.5 Plumb and straighten slab forms to acetracy.

3.3.6 Establish height of concrete pour using transit,
builder'S level, or- string line to within 1/8".

3.4 ,Column, Beam and Girder Forms

3s

Locate irilormation on working drawings, without
consultation, to determine the placement of
column, beam, and gird-e-7forms.

'3:4.2 Lay off placement of column, bea,m, and girder
forms to within 1/8".

.

,3.4:3 Assemble manufactured and/or site-built column,
beam andsgirder forms with proper fasteners for
strength and easy disassembly. '

3.4. Erect column,. beam, and girder forms for
structural.soundpess, proper location, aid
concrete pour.

3.4.5 Install clamps, jacks, strongbacks and walers
with proper spacing.

3.4.6 PlUmb and straighten column, beam, and tirder
forms to accuracy.

18
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, ,A4
3.4.7 Establish'heig4 of concrete pour using

transit,6builder's,levelvor string line to
within 1/8 ". 2 t

4 - 1

3.5 COncrete Stairs

3.5.1 Locate information on working drawings,
without consultation, to determine the

*,)

placement of concrete stair forms.

3.5.2 Design stair'fbrms-q6c structural sound-
ness, with provisiiOns f ,pr railings or
gates, correct tread and riipe, and ease

4 of dissassembly:

3.5.3

. 3.5.5

Lay -off and cut materials for stair
fqrms to within 1/8"./.

Nail stair forms with joints tight and
rigid, with access for cement finishing,
and for ease of disassembly.

Erect stair form to be plumb, structurally
sound, Sand at correct height for the
finished floor.

4. FfOOR FRAMING

* 4.* 1 Plates

4.1.1 Check sill plate fot straightness by
sighting down member to determine-wo
deflection.

-I,. 4.1.2 Locate information on working drawingg,
withoLit consultation, to determine the
placement of sill plate on foUndation
Wall-

4,1.3 Locate sill plate on foundation with chalX
line Or string line within'1/16" for every
20' of length.

r

19

. Establish,corner-locations and check corners
for squareness, using the 3-4-5 triangle
method with a minimum of 6'-8'-10' fOr
accuracy within f/16".

93



4:1.5r Locate anchor bolt centers in relation to `

established,lines, and transfer locations to
sill plate 'within 1/16".

4.1.6 Drill a plumb hole at bolt locations through
sill plate to facilitate application of sill
plate to foundation Oali according to estab-

' lished line.

4.1.7 Place sill plate on foundation wall in
accordance with plans and local building codes.
SeCure to foundation, with voids filled
and,plate level within l/8" for every 20' of
length.

4.2 Beams and Girders

4.2.1 Locate informs ion .cln working drawings, without
consultation, to.determine the type and place-
ment of beams and girders.

4.2.2 Check materials for built-up wood beams'.,and
girders by si hting down each memlser to
determine wor able deflection. 9`""\,,

4.2.3 Lay off and ut materiiels for beams and girders
to length wi hin 1/8" accuracy.

o 4.2.4 Fabricate b ilt-up wood beams and girders with
proper size and number of fasteners to provide
structural oundness.

f 412.5 Attac beanls and .girders to bearing points 4

provi g plumb and level location. .

4
4.26 Install ledgers to beams and-'11,irders with

.

proper asteners to provide structurally sound
bearing r;joists.

4.3 Joists

4.3.1 Locate information on working drawings, without
consultation, to determine the-jayout'of floor
framing members.

20
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4.3.2 plaCemen of girders and posts for
location and eh ure accurate level and
plUmb position within 1/16".

4.3.3

4.3.4

4.3.5

Se ect materials for stringer and header
jo steby sighting down each member tb
deermine Worcable'deflection:

Lay, off and cut stringer and header joists
to required length within 1/,16"%

Nail stringer and header joists into place
with face and toe nailing in accordance with
$tructural requirements. Hold members to
within 1/16" of mark with joint tight-band
rigid when nails are completely driven.

4.3.6 Lay off, without cumulative errors, the
pfacement of regular joists at correct
spacing to accommodate plywood centers.

4.3.7

4.3.8

4.3.9

4.4 Openings

Lay off and cut regular joists to length
within 1/16" accuracy.

0

Place regular joists j.n position with
crown up and knots at top where possible.

Nail regular joists into place in accord-
ance with structural requirements. Hold
members to within 1/16" of mark, with
joint tight and rigid when nails are
completely driven.

4.4.1 Locate information on working drawinO,
without consultation, to determine the
layout of framing members for a floor
opening.

4.4.2

4.4.3

21

Lay out floor openings in a way that
provides end nailing for strength and
ease of assembly.'

Lay off and cut framing members for a
oor opening to within 1/16" accuracy.



it the trotting memb rs of
i31
\floor opening

e proper sequence-and,locat on to within
1 6", with the joint tight an 'rigid whe nails
are completel7 driven.

\ 1,
4.5 Bridging

4

4.5.1 Install bridging in accordance with locjal
building codes.

4.5.2 -Use' a:framing' square to determine the angle for
end cuts and length:of bridg g, and transfer
information to bridging mate 141 to provide a
tight and rigid joint.

4.5.3 Cut bridging mater,iaI to length within 1-716:'
accuracy.

4.5.4', Install bridging with lower Fend left lOose'until
after installation of sub-flooring, settling
of floor and shrinkage of joists has occurred. Then
nail in proper location to Prevent-splitting
bridging material:

4.6 Sub-Flooring

4.6.1 Plade end joints of sub-fladring so that adjacent
rows .do not have dnd joints on same, joists qr

-between joists.

4..6.2 Measure for placement ,of first row of sheet
'material sub-flooring to within'1 /16".

,
. ,

4':6.3 Strike chalk line accurately to established
mark.

6

4:6.4 Pl,ace'sub-flooring so that the face grain runs,
:perpendicular.tothe dirbection of the framing
members.

;

4.6.5 Place ,sub-flporing to chalk line with proper;
edge and end spacing in accordance with 1 cO-:
tion, "use, and atmospheric conditions.
Staggered joihts as required:

ra
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0

4.6.6 Fasten sub-flooring by starting in the corner
and partially securing the first and then all
remaining piecetvuntil completely
placed. Return and comple e fastening w h
proper size and location' olf nails or sta les.

4.6.7 Modify sub-floo
and cut to accu

5. WALL'FRAMING

5.1 Plates

ing for openings With layout
ady within 1/16".

5.1.1 Locate information on working drawings to
determine the layout of wall- frame.

5.1.2 Lay off top 'and loottom plates simultaneously,
properly locating dOo;_and window openings, and
with stud spacing to fit a 4' x 8' wall sheet.
Complete without unnecessary cutting with
accuracy throughout to within 1/16".

5.1.3 Cut top and bottom plates to length within 1/16".

5.2 Studs

5.2.1 Lay off placement of story pole to include
studs, stringers, cripples, sills,, and headers
heights to within 1/16".

5.2.2 Lay off placement of headers and sills to

length within 1/16".

. 5.2.3 Lay off and cut header's and sills to length in

accordance with story pole to within 1/16"
accuracy.

5.2.4 Nail studs into place holding member to within
1/16" of mark with joints tight and rigid when
nails are completely driven.

27
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5.2.5 Erect stud walls in proper sequence. Brace for
squareness, plumb, align, and fasten into
position to provide structural soundness and
proper placement to receive the ensuing applica-
tions.

5.3 Corners

5.3.1 Install corner post for loan bearing walls
utilizing three studs and b ocking to provide
an interior nailing surface.

5.3.2, Install corner post with only two studs using
cleats or metal clips for interior finish
material.

5.3.3 Install double top,plates, with overlap at
corners for structural soundness, and corner
squareness within 1/16" when gaged with a
framing square.

5.4 Partitions

5.4.1 ,Locate infor ation on working drawings, without
consultatio , to determine the placement of
interior rtitions.

5.4 Lay of and cut -to withi 1/16" accuracy the
back' g blocks, or two s uds 'as backing, to o-

vide structural soun7ess and support fo
interior finish.

5.4.3 Nail backing blocks or two stu
face and toe nailing, Hold
1/16" of mark with joint'ti
nails are completely driven.

as backing with
ember to within
t and rigid when

5.4.4 Locate information on working drawings, without
consultation, to determine the layout df partition
frame.

if

Lo.y off top and bottom elates simultaneously,
properly-locating openings in partition and with
stud spacing to fit 4' x 8' wall sheets%
Complete without unnecessary cutting with
accuracy throughout to 1/16".

24



5.4.6 Cut top and bottom plates to length within
1

1/16". , t. 1

1

5.4.7 Lay oft story pole tp include studs, cripples,'
sills, and headers hei*Its within 1/16". I

i

5.4.8 Lay off partition sills and headersto 3:engih

to within 1/16".

[

5.4.9 Lay off and cut members to length in accordance
with story pole within 1/16".

5.4.10 Nail partition studs into place, hole ihg member
to within 1/16" of mark, with joints tight and
rigid when nails are completelY dri n.

5.4.11 Erect partitions in proper se ence. Brace for
squareness, plumb, align, a d fasten into
position to provide struc ral Soundness an
proper placement.

5.5 Sheathing

5.5.1 meas re and strike chalk line for placement of
in ial row of sheet material to within 1/16".

5.5,2 Place panels to chalk line with pro r edge an
end spacing in accordance with loc tion, use,
and atmospheric conditions. Sta ger joints a
'required.

5.5.3 Nail panels partially secue until all are
placed, then return and completely fasten.

/

5.5.4 Modify panels for openings with layout and cut',
to accuracy within 1/16".

5.6 Metal Stud Systems

5.6.1 Follow similar layout practices as with non-
load earing partitions, utilizing channel type
stud and runners in accordance with manu7

. fact rer's specifications..

25
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5.6.2 Lay out and cut metal studs and runners to pro-.
vide joints free from vibration, movement, and
twist on impact.

5.6.3 Install wood backing and headers in metal stud
partition for structural soundness.

6. ROOF FRAMING

6-:1 ,Roof Shapes and, Nomenclature

1

6.1.1 Locate information on working drawings, without
consultation, to determine types, unit measur

4
i

ments, ties or braces , and placement of roof
framing members.

6.2 Common Rafter

6.2.1 Determine common rafter length using/ tables,
a framing s uare, or by any other ccepted
practice. Day off to within 1/16'.

6.2.2 Lay off ridge board and plate for placement' of
common rafter, with rafter spacing to fit 4' x
8' roof sheathing. Coi4lete without unnecessary
cutting with accuracy throughout to within 1/16".

6.2.3 Lay off and cut common rafter ,for ridge, seat
and projection cuts to within 1/16".

6.2.4 Using face and toe nailing, nail common rafter
into position. in accordanc'e with structural
requirements. Hold rafter to within
.1/16" of mark with joint tight argi:rigid. when
nails are completely driven.

6.3 Gable End Framing'

6.3.1 Locate information on working.drawings, without
consultation, to determine the layout of the
gable end frame.

6.3.2 Lay off common differences in length and angle
cuts for gable studs to within 1/16".

26
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6.3.3 Lay off rafter and plate to receive gable studs,
with stud spacing to fit a 4' x 8' wall sheet.
Complete without unnecessary cutting with
accuracy throughout to 1/16".

6.3.4 Cut gable studs to within 1/16".

15.3-5 Nail gable stud into position in accordance with
structural requirements. Hold stud-to within
1/16" ipf mark with joint tight and rigid when
nails/are completely driven.

-Hip and/Hip Jack Rafters /

6.4 Determine hip rafteT length to within 1/16"
using tables, a framin,e1 'square, or- by any

/ other accepted method;

/6.4.2 Lay off "and cut hip rafters at ridge, seat and
projection to within 1/16"

6.4.3 Lay off' plates, ridge, and hip rafter for
placement of hip and hip jacks to fit 4' x 8'
roof sheathing. Complete without unnecessary
gutting to within 1/16".

6.4.4 Determine hip jack-length and difference in
length for successive jacks using tables,
framing square,"or by any other method. Lay
out to within 1/16".

6.4.5 Lay off and cut for hip jack at ridge seat
and projection to within 1/8".

6.4.6 'Nail hip and jack rafters into place with face
and toe nailing in accordance with structural
requirements. Hold rafters to within 1/16" of
mark with joint tight and rigid when nails are
completely driven.

.6.5 valley and valley Jack Rafters

Same objectives as 6.4.1 through 6.4.6, changing "hip"
or "hip jack': to read "valley" or "valley jack.'

31



6.6 ,Dormer Framing

6.6.1 Locate information on working drawings, without
consultation, to determine the layout ofroof
framing members for a dormer opening.'

-a

6.6.2 Lay off rafters and'headers in an order that
provides end nailing for strength and ease of
assembly.

6.6.3 Cut rafters and headers to required length
within 1/16".

6.6.4 Nail the framing members for dormer opening in
proper sequence to within 1/16" of mark, with
joint tight and rigid when nails are completely'
'driven.

6.6.5 Locate information on working drawings,
without consultation, to determine the placement
of dormer wall frame.

6.6.6 Lay off studs, stringers, cripples, sills and
headers to within 1/16".

6.6.7 Cut dormer wall framing member
within 1/16".

length to

6.6.8 Nail dormer w \I. frame into place holding member
to within-1 /1 of mark, with joint tight and
rigid when nails are completely driven.

6.6.9 Locate information on working drawings, without
consultation, to determine the types, unit
measurement, and placement of dormer roof

4.
framing memberS.

6.6.101Determine dormer rafter length to within 1/16"
using tables, a framing square, or by any other

'method.

6.6,11 Lay off and cut dormer rafter for cuts at ridge
seat and projection to within 1/8".

6.6.12'Nail dormer raAer into place in accordance
with structural requirements. Hold rafter
to within 1/16" of Mark with joint tight and
rigid when nails are completely driven.

32
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6.7 Roof Speathing

fr
See objectives in 5.5.1 through 5.5.4.

6.8 Roof Joists

6.8.1 Locate information on working drawings, withOut
consultation,.to determine the placement of roof'
joists. t

6.8.2 Without consultat1on, select lumber for roof
joists for structural soundness with the
additional' load of roofing material,'snow and
live loads as per specifications.

6.8.3 Lay off and cut roof joists to length, with
taper for drainage., to accuracy within,1/16".,

6.8.4 Lay off roof stub joists and diagonal joists to
within 1716". Keep the first stub joist as far
from the corner as is the last regular roof
joist.

6.8.5 Cut roof stub and diagonal joists to within
1/16".

6.8.6 Lay off plates to receive roof joists and roof
decking.

6.8.7 Nail stub, digonal, and regular roof joists
into place to within 1/16" accuracy, with joint
tight and rigid when nails are completely
driven.

6.8.8 Select proper stock for joist blocking.

6.8.9 Lay of blocking material to fit joist opening
to within 1/16", and to provide nailing surface
for soffit.

6.8.10 Gut blocking material to within 1/16".

6.8.11 Nail blocking material into place to within
1/16" of mark, with joint tight and rigid when
nails are completely driven.
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6.9 Laminated Arches and Beams

6.9.1 .Locate information on working drawings, without
consultation, to determine the placement of
arches and/or beams.

d

,Square, plumb, and level anchoring devices for
arches and/or beams bearing.

6.9.3 .Lay off arches and beams to length arid anchor-
ing to accuracy within 1/32".

6.9.4 Cut arches and/or beams to within 1/32".
op

6.9.5 Drill a plumb and'square hole at bolt locations
to facilitate anchoring'o arches and/or beams.

AIM

6.9.6 Place arches'and/or beams in accordance with
plans. Secure bearing surfaces and bolts with
temporary bracing.

6.10 Truss Erection

6.10.1 LOcate information,on working drawings, without
consultation, to determine the placement of
tosses.

6.10.2 Without cumulative erroi, lay off wall
plates for truss placement to accommodate
plywood centers on truss centers.

6.10.3 Lay off trusses to provide alignment on bearing
walls or establish string line to within 1/16".

6.10.4 Place trusses on walls, upside down, to
accommodate efficient erection.

6.10.5 Swing up, align, temporarily brace, and fasten
trusses with face and/or toe nailing. Hold
members to within 1/16" of mark with joint tight
and rigid when nails are completely driven.
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7. ROOFING

31

1

7.1 Asphalt and Wood Shingles

7.1.1 Locate information on working drawings, without
consultation, to d termine materials and/or
manufacturer's speci tions for shingle
installation.

7.142 Establish chalk lines for felt paper placement
with eave and Lap spacing to within 1/4" f9r
every 40',.

7.1.3 Place felt paper to established chalk line
with surface clean and layers flush.

7.1.4 Nail felt paper with proper nails and adequate
placement to ensure waterproof- underlayment.

7.1.5 Measure for and strike chalk line for shingles
to within 1/8" for horizontal or vertical lines-r-er--
Allow for proper spacing and increase as valley
-descends for open valley layout.

7.1.6 Lay shingles using corrosion and rust resistant
nails. Locate according to manufacturer's
specifications.

7.1.7 Lay shingles with proper staggering and exposure
in accordance with manufacturer's specifications.

7.1.8 Lay shingles with 1/4" to 3/8" overhang at rake.

7.1.9 Lay shingles with first course doubled and with
lower course upside down. Shingles should
sufficiently project beyond roof overhang to
prevent water from entering eave treatment.

7.1.10 Cut shingles to form open or closed valley to
prevent water "syphon" effect.

7.1.11 Lay shingles at hip or ridge with alternative r
lap, blind nailing, and flashing in accordance
with manufacturer's specifications.
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7.2 Built-Up Roofing

7.2.1 Locate information on working drawings", with
consultation,. to determine the type and place-
ment of built-up roofing.

a

7.2.2 Lay a 1/3 sheet of felt, starting at the lowest
or drain point of the 'roof, by nailing or
sprinkle-mopping.

7.2.3 Solid mop the 1/3 sheet and embed the, remaining
2/3 sheet:

7.2.4 Solid mop the.2/3 she.et and embed a full sheet.

7.2.5 Proceed up the incline, `ping each sheet with
exposure required for number of plies.

7.2.6 Apply hot asphalt and spread gravel avoiding low
spots and "double rock" hips and ridges.

7.2.7 Apply capsheet to roof slopes in accordance with
built-up roof specifications.

7.2.8 Fold'inside corner for capsheet or place
chamfer in such a way that edges do 'not impede'
`the normal flow of water. Seal the entire
assembly ,with flashing compound, providing for a
Watertight surface.

7.3 Roof Drain and Stacks

7.3.1 Without consultation, locate information on
working drawings and/or manufacturer's specl-
fiCations for installing roof drain and/or stacks.

7.3.2 Install roof drain in accordance vrith manu-
facturer's specifications.

7.3.3 Place flashing for roof stacks in accordance
with manufacturer's specifi!sic-ations.
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8. WOODEN AND METAL SCAFFOLDS

8.1 Prefabricated Metal caffolds

8'.1.1 Assemble ^and safely use prefabricated metal
scaffolds according to manufa urer's
s *fications.

8.2 Pump Jack Scaffold

8.2.1 Assemble and safely use- -a-- -puma jack 8caffojd
according tbManufacturer's speciii&tIons.

8.3 Post and Ledger Scaffold

8.3.1 Construct and safely use a 2 x 4 post and
ledger scaffold.

9. EXTERIOR FINISH,

9.1 Cornice Work

33

I

9.1:1 Locate information on working drawings, without
consultation, for placement of cornice.

.9.1.2 Establish string line to determine alignment
of rafter ends to within 1/8". -

9.1.3 Cut rafter ends as required by aligning
procedure to within 1/16".

9.1.4 Measure end rafters to same height. lastablisll
chalk line on rafter ends forsplacemente of
fascia to within 1/16".

9.1.5 Lay off fascia-boards'to length with jOints
smooth and on bearing Points,to within 1/16".

9.1.6 Cut fascia using miter or, butt cuts to within
1/16".

a.

7
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9.1.7 Nail fascia to rafter ends'ith joi t tight,
rigid, and aligned when nails are completely
driven.

9.1.8, 'Lay off materials.fpr box cornic
f

with soffit
vents to within 1/16".

,9:1.9 Cut box cornice materials, t6 within 1/16"..

9.1.1Q NalLJ:;ox cornice matcrLals with ?joints sealed
tight and rigid when' nails are completely

.driven.

V

,9.2' Window and Door JaMbs.q.

9.2.1 .Locate information on working drawing's, without
consultation; for the placement of windows
and doors.

9,2.2 Lay off manufactured jambs as necessary for
openings to withi4 1/16".

-9.2.3 Cut jamb to within 1/16";

9.2.4 Install jamb assembly at correct height and
location to withinr/1-6-22-.4

9.2.5 Place shims behind hinges. Strike plate for
doors, and at-mid-point of sill and topfor
windows.

9.2,.6- Level and plumb jambs to accuracy.'

9.2.7 .Nail jambs into position with joint tight and
rigid when nails are completely driven. DriVe
nails at angle -to avoid pull-ou.k.

9.3 Exterior Siding
4

9.3.1 Locate information on working drawings, without
consultation, to determine the placement of
exterior siding.

9.3.2 Lay off and cut extexior siding for appropriate
lay, openings, and edge treatment to within
1 /16 ".

34
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9.3.3 Nail exterior:siding plumb and level,with-join
tight and rigid when nails'are completely driven.

9.3.4 Apply corner treatment4to exteriorsiding in
accordance with'manufacturer's specifications.

9.4 Gutters and Downspouts k

N

9.4.1 Locate information on Working drawingsi,withb t
. consultation, to determine the placeMent of
'gutters and downspouts.

9.4.2 Using the chalk line, lay off, fascia to receive'
gutter for proper.amount of f11.-

9.4.3 Nail gutter, in place with joints sealed, tight
and rigid, and end capped when,nails are
completely driven.

9.4.4 Install downspouts at proper location with
joints sealed and secure, and with strap tight
and rigid to wall.

10. INSULATION AND VAPOR BARRIERS

35

10.1 Batt and Blanket Insulation

10.1.1' Locate informs ion on working drawings, without
consultation, determine the placement of batt
and blanket insulation.

10..1%2 Cut batt and-blanket slightly larger than the
,space to be insulated.

10.1.3 Staple batt and blanket to the sides of- studs,.
plates, and joists to prevent air circulation.

10.2.RefiectiVe Insulation

10.2.1 Locate information on working drawings, without
consultation, to determine the placement of
reflective insulation.
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10.2.2 install. reflective insulation with minimum of
3/4" air space in' walls and-1-1/2" minimum in
/floors and ceilings.

10.3 LooSe Fill Insulation

10.3.1 Locate information on working drawings, without
consultation, for the placement of lbose fill
insulation.

10.3.2 Level loose fill insulation to proper depth
with leveling board pulled across a pair of
joists to achieve consistent thickness.'s

10.4 Vapor Barriers

10.4.1 Locate information on working drawings, without
consultation, for the placement of vapor barriers.

1

1.0..4.2 Place vapor barriers in wail, floor, ot ceiling
on warm Side of insulation or space with
minimum of 3" 1-ap.

10.4.3 Place: vapor barrier on the ground with- minimum
lap 'of 6".

10.5 Acoustical Insulation

10.5.1 Locate informatidn on working drawings, without
consultation, for the placement of acoustical
insulation.

10.5.2 InStall aqoustical'insulation in accordance
with manufacturer's specifications to maintain
soUnd reduction throughout. ,

11. INTERIOR FINISH

11.1 Interior Wall Coverings'

11.1.1 Locate information on working drawings, without
consultation, for the placement of interior wall
coverings.
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111.1.2 Check- alignm= t of walls ar straighten as
required thout.damaging structural soundness.

11.1.3 P1 first corner piece in plumb position. -
,----

1 .4 Scribe inside corner as required to match
irregularities.

11.2.5 Lay of and cilt for openings and outside corner
to within I/16"./ ;

/
11.2.6 Fas en" wall c vering into position with nails

or glue without damaging material'. Work in
r, , accordance/with manufacturer's specifications

or local practices.

11.2 Plastic Laminates

37

11.2.1 Locate information on working drawings, without
consultation, for the placement of plastic
laminates.

ti

11.2.2 Fabricate base to receive plastic laminate
with surface smooth, joints tight, and nails
flush.

11.2.3 Lay off self edge and top laminate to fit base,
with adequate amount for trimming edges.

11.2.4 Cut plastic laminate to mar without damage to
material.

11.2.5 Check fit of laminate to basil for squareness
and length.

d

11.2.6 Apply contact cement to base and back of
larpinate to provide uniform surface contact

1.1.2.7 ace laminate on base squarely with cement
set, and roll surface for uniform contact.

11.2/8 Trim laminate to provide smooth edge and neat
appearance.
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11.3 HardwoOd,FloN)ring

11.3.1 Locate information on working drawings, without
consultation, for the placement of hardwood
flooring.

11.3.2 Measure and strike line for laying row with
proper clearance from wall.

11.3.3 Measure and cut end piec0 to within 1/8":

11.3,4 Place flooring pieces, staggering end joints n
no closer than 6" to adjacent row.

11.3.5 Nail flooring with joints tight and, rigid. Use
nail set for end pieces without damage 'to
floor.

11.4 Doors

11.4.1 Locate information on.working dragtfi6, without 4
consultation, for the placement of doors.

11.4.2 Determine dimensions of openings to within
1/32".

11.4.3 Lay off door to size to within 1/32", with
proper clearances on all sides.

11.4.4 Cut door to within 1/32" with bevel on lock
side.

11.4.5 Lay off for hinges and lock set to within 1/16"
wi h proper position and clearance.

11.4.6 M e cuts for hinges,and 16ck,set layout to
wi hin 1/32".

11.4.7 install 'hardware and hang door in place with-
,

proper clearances.

11.5 Molding and Trim,

11.5.1 Locate information on working drawings, without'
consultation, to determine the placement of
molding and trim.
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11.5.2 Lay off straight run trim to overall length to
within 1/16", with intermediate.joints at
support points.

11.5.3 Cut trim to'length within 1/32" with miter cut.

11.5.4 Nail trim into supporting structure with nails
properly set so as not to damage trim.

11.5.5 Lay off and cut trim for inside corner to within
1/32".

11.5.6'Lay off and cut trim for outside corner to
within 1/32".

11.6 Cabinet Installation

11.6.1 Lo to information on working drawings, without
cons tion, for the placement.of cabinets.

11.6.2 Place cabinet into correct location within
1/16", level and plumb accurately, and scribe
as required..

11.6.3 Cut to scribe as required within 1/32".

11:6.4 Fasten cabinet into position for structural
soundness.

11.7 Stair Construction

11.7.1 Locate information on working drawings, without
consultatiop, for the placement of stairs.

11.7.2 Determine distance between flocirs to within
1/16".

11.7.3 Using math or step-off method, determine-riser
and tread dimensions to equal dimensions throughout.

11.7.4 Determine modifications necessary at.top and
bottom of stringer to maintain uniform riser
heights to within 1/16".
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11.7.5 Select stringeriitock for structural soundness
and proper dimenion. *

.

.11.7.6 riay off stringer for riser, tread, and end cuts
using framing square to within 1/16".

11.7.7 Cut stringer for riser, tread, and end cuts to
within 1/16".

11.7.8 Fasten, level, and plumb 'stringer into place.

r

4s,

4.4

e

\

40.

- ,.
t



1. REFERENCES

Bradley, E. (Ed.) Carpentry Task Packages. Sanford, North
Carolina: Board of Education, 1972.

Center for Vocational and Technical Education. Directory of
Task Inventories, Volume 1, 2, and 3. Columbus, Ohio:
The Ohio State University, 1974, 1975, and 1976.

Division of Continuing Education. Construction Learning Modules.
\Portland, Oregon: DCE, 1976.

t

Diehl, D. W., and W. R. Penner. Commercial Carpentry. Stillwater,
Oklahoma: State Department of Vocational and Technical
Education, 1974.

Herschbach, D. R., and'E. Pytlik. "The Learning Activity Package:
Components and Development," Man/Society/Technology, '

November, 1975, 48-52.

Hill, C. S. A Computerized Task Inventory System for Providing
Curriculum Content. Flagstaff, Arizona': Northern Arizona
University, 1974.

Jelden, D. "Learning Activity Packets for Individualized
Instruction," Man/Society/Technology, February, 1972, 138-
140.

Learn Fast Systems. Carpentry Individualized Learning Packages.
Yardville, New Jersey: Learn Fast Systems, 1973.

Massachusetts Department of Education. Task' Outline for Carpenter
DOT Project-CAREER. Randolph, Massachusetts:
the Depa tment, 1974.

Michigan Department of Education. "Construction Carpenter,"
Performance Objectives Development Project. Lansing,
Michigan: Vocational Education Service, 1974.

4
O

National Association of Home Builders. "Skill and Related
Knowledge Tests," Incentive Apprenticeship-Training:
Residential Carpel:11Es. Washington, D.C.: The Manpower
Development and Training Department, the Association, 1975.

41
15



ge

5

1

Nebraska Department of EdUcation. Building Trades Guide::
Carpentry. Lincoln, Nebraska: the Department, 1972.

Penner, W. R. Residential Carpentry. Stillwater, Oklahoma:
Oklahoma State Department of Vocational and Technical
'Education, 1973.

2'Learning Activities Packages," Journal of Industrial
Arts Education, September-October, 1968, 34-35.

.

Stuart, S. L. ,"An Exploratory Study to Antflyze Neut,..a).0.11,

Content in Selected Occupations in Michigan and the
Mechanism for.its Translation into Vocational Education
Curriculum," Columbus, Ohio: Battelle Memorial Institute,
1972.

Talbert, R. L. "A Learning Activity Package--What
Educational Screen and Audiovisual' Guide, January; 1968,
20-21.

Texas Educat,I.on Agency." Construction Industry Series: Wood.
Washington, D. C.: U.S. Government Prirliting Office, 1975.

U.S. Department of Labor. Training Achievement Records. Wash-
ington, D.C.: Job Corps, Manpower Administratign, 1974.

U.S. Depatkment of Labor. National Apprenticeship and Training
Standards for Carpentry. Washington,#D.C.: Bureau of
Apprenticeship and Training, 1973.

Westinghouse Learning Corporation. "Building Trades," Vocational
Behavioral.' Objectives: A Guide for Individualized
Instruction, New York: 'Westinghouse, 1973.

UMP 76 51645
4 i3

-\

42


