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t _
..These inst,ructional'techniques we e developed Bor those

'lndustrialfiduclitiahstgdants, who demonstrate need.for.additional
instruction in ft,e'areas of reading, Ma512,.vertal_and
vIsual-commun*catfon. Theg-were-wittten by .industrial education .

teachers-with,a particular emphasis upon eachin a Sas c skill,ir

While_retaining-a major' focus on the sub-ect areas of A o, woods,
meters, electronics, and drafting. ,

_ each of these instructional "techniques were written,Osing
the same format ',and with;guidance .from an expertain_the_areas
of reading; mdthi- veibal and visual communication,.

In bider to help.; you identify those 'students who r quire
Additional help with the basic 'skills, a simple dasy-to use

moduleBASIC SKILLS CHECKLIST is provided with each apbject.aida module.
This Basic'Skills Checklist will enable you as the.InhuAtrial ,

Education Teacher to better identify those students in your claaied
Oho require addltiOnal h;lp in the basic skills.

1

a.BASIC SKILLS_VERIFICATION-iORM is provided 774-
which Will enable yon to ask ybur school-'s reading resource
teacher,baalc skills teacher, math-PSource teacher, Hart Bill
COnferencing teachei; or grade counselors; to verify our
identification and provide you with help in the ins uce-itiof.
the basic

Toti=msg wish to use these techniques as instruction for your
entirei'd/A.Ea, or as a take -home, parent-Involvement assignment;
They May_alSO,Ibe used l your school's 'reading br Math lab. or in'
conjunction With your school's baSic skills instructional progiams;

/These inatinctionaltechnigneS are anccess)W-because your
students are 41b1-0:'to.re/ste reading, writin44 maAi verbal and .

visual communication to .their own. industrial education classes:
Whenyout_StUdents'succeed, they feel. good about- themselves,
goocliabout theikisChools, and good about their, future.

Page 1
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CONFiDENTIAL

name

Grade

Date

BASIC SKILLS CHECKLIST (WOODWORKING)

.Class

f

.

-''The following:is-a
1

*st of the. basic skills (reading; writing, math; verbal and visual
communication) thane student Should demonstrate an ability in forthe ptirpose'of
employment or adva

1.0 Verbal Communicati r The student needs additional
communication if any of the items 'below-are checked

1.2 lYes

!No

6
1.3 YeS

instruction in verbaJ.

The student understands verbal instructions given by the teacher.

Example: Does the student use the guards on the circular saw
after being instructed to do so by the teacher?t

,

The
- student asks_questions about verbal instructions or infor-

mation'not understood.

Example: -Does the student ask questions about the.operation of
a Machine when it appears that the verbal instructions were not
understood?

The student is able to relay simple verfial instructions to
another student.

*

NO Example: Is the student able to tell another student proper
proOedure for setting up a dado head on the circular sawafterthePn'have learned how to. perforth the operatioefficiently?'

l ;4 Yes 'The student is able to.verballp communicate with the teacher_

.andother students. A

4No Example:. When a student_Wahts permission -to Terform a' certain
operation on a machine, is -the student able to make the teacher
understand his/her request?'

2.0 Writing: The studerit7nes additional instruction in writing if any of the
items below are checked PVIA-:

2.1 Yes siudent-is able to write basic instructions to'self and
others:

Example: If a student needs to remember a sequence of tasks tO
I

be performed;can else student write them in order.after being
to the tasks by thT teacher?

2.2' Yes: The student is able to write the answers to guestion$.'

No Example.: After a studtnt has demonStrated that they can answer
-.,

.

questions oraily; can they write the answers on paper?

3.0 Reading:: The student needs additional instruction in reading ifanybf the
items below are checked -NO: - ....

. .

. .

3.1 "Yes 'The student,is able to read ana understand job related Materials.

Page 2 I



.

ExamRlev_ Is the student able to read and understand safety.
rules,awarni S (including the shop s ety test); job

app1icatioilS; job orders, and operating in tructions for
machines?

3.2 YeS The:stu ent is able:to follow Step by stab p ocedures listed
? on inst. ctional/job Sheets;

No Example-1-1's the set:dent-able-to rform tasks in -a sequence
after being given a demonstration Viand procedure sheet to follow?

4.0 'Math: The student needs additional instruction in math if any of the °

below are chScked NO: '

Yes The student is able to dread a rule to increments of 1/16th in.

4

. ...

No Example: IS the student able to pass a. test which involvet
reading a rule; or is the st'udent,:asobservedby the teacher,

able to make accurate measurements during layout work?

.

_
4.2 Yes The student is able to ca/cu4Ate the amount f material needed

to manufacture an item. .

104
.

.

Example: l's,the student able to calculate the'amourit of wood,
--- ,.needed for the front,. and twosideS,of a drawer to be

constructed? --
.

4;3 Yes The student is,able to calculate board feet.
. .

No Example: Given the dimensione_bface of iuMier, it the
student able'to apply. the board feet formula to obtain a
solution?:

4.4 Yes

No

4 .

The Studen can-add and spbtrapt fractions:

Example: liven the sizes Of 'blad4s andchippers 'on a dado set,
is the student,able_to_add or subtr#ct:the number of. chippers,
needed for a specific width of cut?

' 1

5.0 Visual Communication: The student-needs -a-dditioria/ instruction in,visual e

communication if any of the items below are chfcAid NO:

5-1 Yes The .student can understand workingidrawings and sketches,'
:T.,

,

No Example: Cana student withthehecessary woodworking Skills
construct a simple project from a.sketch or ;drawing provided
by the teacher?

-Yes The student can,communicate to self and 'others with simple
sketches or drandngs.

No Example: Is the student able to draw or sketch an item they.
wish to construct?

.

IdentifiCation made b

page.

Date

4



BASIC SKILLS VERIFICATION FORM

Student y Male Female Grade Leyel

Teacher J Class

The Basic Skills) heck List. (attached) for:the above studeA7t indicates:a need for
instructionaladsistAce in.the_basic .Skills.(reading,:writinmath...verbal or .

visual communication). The followinj verifidation and recommendations are made:

Date

Lacks Reading; Skills

Lacks Writing Skills

Lacks Verbal Communication Skills

Lacks Visual Communication SkIlls
.

Lacks Mathematicai Skills
'

t METHODUSEDFOR VERIFICATION

T-
Recent Test Scores: .

Test

1

Other.Verification Methods:

/

Score Date

RECOMMENDATIONS

The following instructional assistance is recommended:

yerification & Recommendations Made By:

-; Title:

Date:

Action Takerb.

_Results: Qualified for'advanced training

Qualified for emplbyMent in the trade

FOLLOW UP

Other

CertifiedbY: Date:
Teacher,

Page 4



THE 11bLERTHE MOST IMPORTANT TOOL

IN WOODWORKING

(Read.ing,a,Ruler).

Math 1



THEL: LER = THE MOST IMPORTANT TOOL IN WOODWORKING.

TEACHER MATERIALS:

DFJECHNIQUE1

.r

What SKILL will this technique teach?

This technique will teach the woodworking stUden the
skills required'to use a common ruler.

b. What student learning problem(s) prompted the development.:..
of this teFhnique?

ManY.students are unable to,reid a *0.1er when they,-enter
a high chool woodshop. _J7

TEACHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE:

Give a simple test on how to read 'a' ruler.
iS. igcluded in this technique

Fat those' students who have difficulty_ reading .thei:, -ktiler,
assign.them the parent involvement:,technique for 'use in

Ruler Test I

SUGGESTED' RELATED ACTIVITIES:

After the student has conipleted'thistechnique, you Ctin.have
them-7116e a illierHto measure-several objects° found in jour. L
classroom.



TIE RULER -,THE MOST IMPORTANT TOOL IN WOODWORKING1-,-

STUDENT MATERIALS:

1, STUDENT INSTRUCTIONS:

4. In any_mocidshq0 tht: ruler is theMost importent to61::

You will need to--..know.how.to"_make accurate measurements
in ordertci. VUild allof_yoUr projects; It will.even be
necessary to use therulerto set up-the machines yOU
will by using. A mistake,

,(A measuring can.cost.yOU both
time and materials: Thit technique'will heUpyOu'leatiL

-

how, to read a ruler, ;

b. Study. the Information Handout with yoUr parent:.

Have your parent givp you Ruler Test II.

Have .him /her check your answers when you are done..

If you'answered'Ein of::the'4uestions correctlyi._4i0
himther sign_the hattom.of the sheet. Return this
Page to the teacher..

2. If you, missed some of the problems; review the ruler
sheet again with yourparent Then take Teat
Have your*pArent sign the sheet; *Return thib page
to th&teacher.

STUDENT ASSr:164/ENT!
k.

?
Your assignment is found on.STUDENT PAGES 2

= '
EXTRA' THINGS THAT. YOU: CAN Do:

Ater yOucomplete-this technique,your teacher,:-
inea6-UteVettll Objects found in the clestrooM;.'
pradtide,:inusihg the ruler,will help-preVent A,
on your, project.

STUDENT PAGE

12

will have yoU
This Additional_
costly mistske

. 1.2
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"INFORMATION HANDOUT

THE RULER THE MOST IMPORTANT TOOL IN WOODWORKING

In order to reinforce the instruction that the teacher gives in

class we would like you to take a few minutes to review how to
read a ruler with your son or daughter

2
16 /6

BOTH RULERS HAVE

451) BEEN ENLARGED

/0 iz 14 _I_61
16 16 /6:16 /6

1 3 5 3 7 1

if ATitYir
ic; TC

5 7
4

z



RULER TEST I

Write thcorrect-measurement on the lines provided to the left.

5

6

9

10

11

12

14_

17

20

21

.4

8
7.

6
am

_21
201

11111:111111
I

2
STUDENT; PAGE 3

1.4



RULER 'TEST I I

Write the correct measurement on the lines provided to the left.

.3

I

111111 II 1111 I I 1

6

rETTnt's Signature

6

10

11P/11

II

/1
/2.

I /3 I

/5 I

itI

Z 3

id
-111

771-.720-7 .1
TVMTP

1
1 I

2 3

STUDENT PAGE 4



RULER TEST III

Write the correct measurement on the lines provided to the left.-

Parent's Signature

'17

/01

6 -77,1 F-1 1

TriprirrINTIITI
, 2 '3-

16

1-4

-1

3

STUDENT AGE 5



CALCULATING THE. GREATEST NUMBER OF CUTS.

FROM HARDBOARD

.(Multiplication & Division of Whole NuMbers)

Woods Math 2
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CALCULATING THE GREATEST NUMBER OF CUTS

FROM ,HARDBOARD.:

TEACHER MATEhIALS:

1. CONCEPTS OFJECHNIQUE:

a... What SKILL:will:thistechnique teach?

This_.technique will teach Multiplication and division
of:whole numbers..

b. What student learning problem(a) prompted the deveiopmefit
of this technique? '

It

Students often have trouble getting the greatest number
of cuts, or-pieces from a sheet-of hardboard. Because hard-
board is expensive, it is important that they learn to plan
their cuts. This knowledge will reduce the amount of waste
and lmier the cost of a student's proiect.

TEA HER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE:

a; Give your regular presentation on how to calculate the'
maximum number of usable cuts from a piece of hardboard.

Be Sure to point out thatlardboard unlike real wood
or paneling,.dOeiiriOthaiie a grain pattern. Therefort4
cuts can beadebYlaying the pattern either verticallym_
or horizontally to get the most.pieces.

c. Give all the students a test on calculating the number of
drawer bottoms or dust panels that can be cut from a certain
size sheet of hardboard.

d. Identify those students who have difficulty understanding
this concept and assign them this technique.

SUGGESTED RELATED ACTIVITIES:

After explaining the difference between real wood and hardboard
have the students calculate the cuts from a beet of,plywood".-



..CALCULATING THE GREATEST.NUMBEROF CUTS

.FROM HARDBOARD

STUDENT MATERIAL's,:::

1 STUDENT INSTRUCTIONS:

Learnink how,to calculate the greatest number of cuts or
-cds that you can get from a sheet of hardboard is

important since' hardboard is expensive. This handout
will help you learn how 'to_ plan your cuts. This kh-dwIe44e.
wtll reduce'the amount of hardboard that you waste and
lower the ',cost of your projects.

Study the INFORMATION .HANDOUT.

c Complete the Exercise on Calculating 'the Greatest Number
of Cuts from Hedboardl

When you have answered all of':the'questions return your
paper to .the teacher to be checked. ,

If you are unable to complete.the' exercise you may take
it home' and ask-One of ydur paients,for help.

e.

you still want more help:aSkthe teacher.

All papers must be-returnedto .the.:teacher.
. .

(

STUDENT A§SIPTIPIT:.

Your asS-ignment is found on timtpt PAGES

EXTRA THINGS THAT YOU CAN D

A_
Try finding :the smallest size sheet of hardboard that would be

required to make the drawer bottoms'in a.project that is under
construction'in your class.



INFORMATION HANOUT

. CALCULATING THE GREATEST NUMBER OF. CUTS

FROM HARDBOARD

Follow_the5tdpS shown
determina,the_greateSt
that can be cut frOm a

Remember that hardboard
Means that you cah 'make

in- the sample below when you 'want to
number of drawar_bottoms or dust panels.,
sheet of-hardboard;

does'not.have any grain pattern;' This
your pieces go any direction on the sheee%

T
Don't forget 4bat the saw (kerf) loss is 1/8
you try to cut four 12 inchpieces from -a 48
piece 'will be 3/8 inch small.

SAMPLE PROBLEM:

inch
inch

You need to cut 20" x 30" hardboard panel's.
How many_ pieces can ;you cut from a standard 48" x
-hardboard?

METHOD #1

per.cut_: If
sheet the last

96" sheet of

You can use a pencil or chalk to draw on.the hardboard:
let you see how many pieces you get.

LAYOUT "A" LAYOUT "B"

96":

This will

pie
30"

p
30" 30" ,

_ mAAs you'rcansee, layout "A" gives you
gives you' only' 4:panels. r:This shows
cuts':

20 2.0 " '1*W +204
6 panel while layout "B"
you why it pays to plan your

The. problem with di-aWing directly on, your hardboard is that after
several triesyour_sheet will. be covered 'with_lines. This could
cause.you'to brake a costly:mistake; .This Method is also very
timeconsuthing:

'.:Thera is a' much better Tay:of calculating_the_greatebi mOber. o*.

cUts.from aSheet of,hardboarcL.7Thjs method isshown On the next

Page .

- ,

STUDENT-PAGE.2'.

20

-11

2.3



CALCULATING THE GREATEST NUMBER-OF CUTS

FROM HARDBOARD

PROBLEM:

D.... You need to cut 20" k 30'-' _hardboard- pa1118.: How many pieces can
mpu cut' from a standard 48 ",x -16" sheet of hardboard? .

.METHOD- #2

In this method you do not raked to draw any lines on your sheet
of hardboard.

To use this method you need to follow these steps:

a. How=-Many times will 20" go into 48"?
(Forget about any remainder)

Answer = 2

HOw.many times will 30" go into 96"? Answer = 3

Now multiply '2 x 3 6 pieces

How many-times will 30" go-into 48"? Answer = 1

How many, times will 20" go into 96"? Answer = 4

Now multiply .1 x 4 = 4 pieces

This shoWS that pattern "A" would give you the most pieces.

A simple way of writing Method #2 is shown _below.

;48" 96"

20" 30"

2

b. 48"

30" 20"

(size of sheet)
'(divided by)'

(Size of °panels)
(equals)
6 pieces

1 x 4 = 4 pieces



CALCULATING THE .GREATEST NUMERLDF CUTS

FROM HARDMARD

EXERCISE:

Allow 1/8 tnchAoss 'per saws cut'.

You are using hardboard grain pattern does not matter.

Please show: your. work.

ANSWERS,:

1. -.You need 30" x.40" panels..
How many can be cut. from a.48". 9b "-sheet?

2. You need__W-x 25" panels.
HOW many can be cut from a 48" x 90" sheet?

3. You need-15".x 30" panels.
How many can be cut from a 35" X,80" sheet?

. Ytiu need 18" x 25"_panels..___-_
low :many can be cut from a. 40" x heet?

You need 10" x 15"-_-panels.
KOW many can be .cut-from a 40" x 80" sheet?

6. You need 15" x 24" panels.
How many, can be cut from a 45" x 72" sheet?

STUDENT PAGE

2.5



HOW TO CALCULATE FRAME 'LENGTH IN_CABINET MAKING

. .

(-04dtion.and-S05traction o .141.iole=Nubers-& Fractions)

Woods Math 3
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HOW _TO CALCULATE FRAME LENGTH IN. CABINET. MAKING .

WMATERIALS:J.

N EUS OF. TECHNIQUE:'

WhatSKILL will this technique teach?'

.This: technique will' teach the skill Of-addition and
OUbtrattion of..*whole;numbtrs and-fractions..

What studerit learning problem(e) prompted the developbent.,
of this?technique?

. 4-

Students7uSually have a 'problem calculatingiftame lengths
because of the extra 'length needed 'for 'the:jointa.

4
4

TEACHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE: ._.-.

I

Make a presentation'on hokto calcdlate the lengths,p-
of boards for ,panel and frame.construction.

Give allOf_your students the test' on__ figuring frame.
-lengths. (The test-is included in. this technique).... 4
-Forthosestudenta that have prOblems'with-thisird=,testi
yoU can assign them:this.Parentj4volvement Technique. .,

Reminder: Be sure to diqcu9s, how to addand subtract like
and unlike fractions%

SUGGESTED RELATED ACTIVITIES

. ...
Have the stuaentsfigur6 the lengths_ of-the. franies,and the..r,
length and width ofthe,panpla for the ptoiect that 'they

- are-going-to. make. 7



HOW TO CALCULATE FRAME .LENGTH IN CABINET MAKIk

TUDEIT MATERIALS

I. STUDE INSTAUCYIONS:
.

4

a, 'Ta, make a cabinet with panel and-frame construction you
be able to cal4ulate the lengths of the board that

are required fof tWe frame. .'This exercise will help-you
learn to calculate,;.Ehese Iengthe.

L

.TOke_this p erlicime and ask 4ine of your parents to- help
yot. Learn w to calculAtefkame lengths;

Study, the llIFI4MATION-MANDOUT and the sample problem.

With:the help okione,of your parents, complete the
,Exercise on Calc ating Frame Length.

e. When. you have answered all of the questions have your
parent S.igh youi,paper and return it to the teacher to
be CheCked.

STUDENT ASSIGNMENT:

Your assignment is found on STUDENT 'PAGES 2-5.

EXTRA. THINGS THAT YOU CAN

Try finding the leniths of the .frames
are going to. make.

for the project you

STUDENT-PAGE I
2 5" 3 . 2



TEST

HOW TO CALCULATE FRAME LENGTH IN CABINET MAKING

Find the length Qf each of-the boards used in the frames shown.
belOw. All of the dimensions are on the drawi4gs.

-71> Length A

Length B

) Length

Length B

Length C

3) Length A

--.' Length B

) :Length A

Length B

14

STUDENT PAGE 2
3.3'
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FORMATION_ HANDOUT

HOW TO CALCULAT FRAME LENGTH IN CABINET MAKING

In order to rein orce he instruction that the teacher gives in
class we would 1 ke you to. take a few minutes to review this math
skill with your son or daughter. 9

-

Today most cabinets have doors that are made with frame and panel

construction. This elimipates some of the problems found when
cabinet doors are made from solid woody olid wood 'tends to warp
and change size with changes in the-we r. Also, solid doors
use more wood and they are very expensiv

.,

Follow the steps shown nbelbw in the SAMPLE problentS. They,Will
help you calculate the lengths of the pie'cesc of wood used to make'
the frames for a door panel.

SAMPLE #1

1) Length A 30r

Length B 7

a.

4- 8

Calculating the length of board A is easy since the length of A
is'-given as the' lengths ofthe frame. 'A = 30 inches.

Finding the length of B is More difficult. B is not_10 inches,
it does not go from end to end; 10 inches is the total width of
the-frame. To calculate the true lenkth of B you must first find
the.distance between the two A.pieces. A is -1 1/2 inches Wide,
so adding two sides gives you 3--inehes (1 1/2" 1 1/2" = 3").
Then 10" - 3" = 7".. This 7 .inches is the distance between the
two A sides. This_is still not the length of B. B extends 1/4"
beyond each side of A. So you must add 7" +-1/4" + 1/4" = 7 1/2".
This means' the total.length of frame B = 7 1/2 inches.



HOW TO CALCULATE FRAME LENGTH IN CABINET MAKING

Sample problem #2 is similar to #1. In" problems #3 and #4notice
that the ends extends, 3/8 inch.

The answers are given for these samples. Try working them and
see if you get the same answers. If you do, then go. on to the
Exercise Page.

SAMPLE PROBLEM #2

Length A II
Length B 14"

L
Length C 10"e
Work problem here:

.SAMPLE PROBLEM #3

Length A32"
Length. B. a"

Work problem here:

SAMPLE PROBLEM #4,

Length A 2.5"

Length B 4- 4

Leggth C 21*
WOrk problerri _here

3
O

IIIMM11111...1
AM MID MI6

r-

r.

>: 03

1



EXERCISE

HOW TO CALCULATE FRAME LENGTH IN7CABINET MAKING

This exercise is similar to the test that you took in class. You
are to find the length of each Of the boards used in the frames
shown below. All of the dimensions are on the drawings. These
frames are. the same type that you will be using when you build
front door panels for your project.

Please have one of your parents help you work this exercise.
r q

PROBLEM #1

Length A

Length B

PROBLEM it2'

Length AL_

th

Length C

PROBLEM #3

Length A

Length B

03 S.3

4,.

Problem #4

Letigth A

th

Length C

Parent s Signature
Nh

133'

3 _IL 1_A



HOW TO F1GUREBOARD FOOTAGE

/

(Multiplication. DiVi-6100
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HOW TO FIGURE BOARD FOOTAGE

TEACHER MATERIALS:

CONCEPTS OF TECHNIQUE:

What SKILL will this technique teach?

This technique will teach the skill of multiplication and
division.

b; WhatAitUdent learning problem(s> prompted the development
of this techniqUe?

Students need td know how much.their_project will cost
FirSt they m twat learn how-to find the amount of board feet
necessary for their project.

2 TEACHER INSTRUCTIONS FOR THE USE-OF THIS TECHNIQUE';

. -
Make your regnlar presentation on.how to calculate board
footage. Include ,e: discussion on how. to round off-nuthers:,

b. Give all your students the test on board footage.
test is included in tills technique).

c. .For those students, who haye problems with this pre-test,
you can assign them the parent involvement technic:.

SUGGESTED RELATED ACTIVITIES:

Have yonr StUdentS:figUre'the total board feet recitOredf&e
their own predectS.



flOtt-TD FIGURE BOARD FOOTAGE

STUDENT MATERIALS:.7.

DENT INSTRUCTIONS:
. ,

EVery time you btild a project you will.beed to estimate
the_amount_Of wood. you will need before:you_start your
project. When you buy your wood you will need to accurately'

your wood.
figure the board footage so you can determinetheolt''a:,

_

'_- :_ ,
,,,,,

Take this board- footage question sheet hbiliWand ask your
Parent(s)-to help you learn how to figure 'Ward footage;

c. Study the INFORMATION HANDOUT.

d. With the help of_your parents answer -the que6tions_on the
Exercise Page. Have one of your-parents sign the question
sheet showing that they have helped you learn how to figure
board footage.

6 Return the Exercise Page and all of your work sheets to the

teacher.

STUDENT ASSIGNMENT:

Your assignment is found on STUDENT PAGES 2-4.

EXTRA THINGS THAT YOU CAN DO:

Try to find the number of board feet in the_project yini are

working on.



f(1), :FOOTAGE

.

Find the bbard feet in' eac
- .

these. grOblems

.

Be sure to change ail nstons to indnes-anq Tvide by 144.

If the length is in_ feet' ob,v;rnd want to use, the ALTBRNATE
FORMULA and divide by ,12. See tirint,tIa,:bereiw.

, ,
Remember that the ,thickness of a .bord one inch 'or :Jess' is cRunted
as one inch. A board wo inches or resp , but zmbre than one '3Aitli.

is counted as two inc ,



INFORMAII0 HANDOUI

HOW. TO FIGURE BOARD FOOTAGE

In order to reinforce the-instruction that the teacher gives in
class we would like you to take a few minutes to review this math
skill with your .s6n. or daughter.

'Hardwood is sold by the board foot.

One board foot equals a board that 3.
1" thick by 12" wide ,.by 12" long.'

12"

, . ,

Not a-ll'boards 'are.thi exact size. In woodshop we need a method
for 'finding board footaigifigt will work for any size board.
Thid' method is the board footage formula.

FORMULA FOR FINDING BOARD FOOTAGE:

T" x.W" x L"
BOARD FEET

, 144

-To, use this formula all dimensions must be in INCHES.

= Thickness

Width

t = Length

All dimenO.oris- given in feet
-them,to inches.

multiplied by 12 to cfiange

The- thiCknes:'Cf a-board one inch or less, is counted as one ;inch.'`
board two incheS -or:les6, but more .than 'one inch is cdpnted as .

inches,.

ALTERNATE FORMULA:'

If the .THICKNESS and WIDTH are given in INCHES
and the LENGTH -is .irMEET, -"

you may use this ALTERNATE FORMULA: 41-

T" x W"
:x

LBOARD FEET



sAmi;LE fROBLEN

PARENT AND STUDENT EXERCISE

HOW TO FIGURE BOARD FOOTAGE

0 4

96"

T"xW"x 1 x 3 x 96 288
BOARD FOOT

2 Bd. Ft.

144 144 144

Since the thi4ness is 1' orIess,- you use 1" for-the 'thickness.

The width is 3r and the length is 96". Since the thickness width

.and' length acre all in.inches, you divide,by 144.

FIND THE NUMBER OF BOARD< FEET IN PROBLEMS 2 Use either inch or

foot formula.

A

5..

PARENT'S'SIGNATURE',
STUDEWS NAME



HOW TO. FIGURE THE COST ',OF HARDWOOD LUMBER :

(Multiplicaiion & DivislO:of Whole Nunibetd & Decimals)
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HOW TO FIGURE THE COST OF HARDWOOD LUMBER

ii

TEACHERMATERIALS:.

iComapTs.oFjEcHNrOJE:

a. What SKILL will this 'technique teach?
17.;.1

.ThiglteChniquel will;teachthe'skill of multiplication and
divisio*.of whole numbers=and decimals.

P: '

What student learning prObleM(s) -prompted-the' development

. . fof this technique?

Many studentS are unable to figure thecostIof
wr

TEACHERANSTRUcTION$ FOR _THE USE Of THIS TECANIQUEI
.r

a. jiake your'regularpresentationon'how to calculate the
cost of hardwoOd'lumber.- Include a discussion 'Ton rounding
off numbers and_an'overall review of how,t6 calculate board
footage. : ' t=

b, idents.the test on figUring the Cost Ofjtambet.-
(Th0 testis included in this technique))

c. For tbosestudents who have:problems with this pre-test,-,
you can assign them this parent'involvement iechnique. e

SUGGESTED RELATED Acilli,JTiEs.

,

.HaVe:the'SiUdents find the cost of lumber in their own projects



HOW. TO FIGURE THE_ COST OF HARDWOOD OMBER
C . .

STUDENT 1MATER IALS:

STUENT.OSTROCTI6NS.I.

Take the "How to Figure the Cost of Hardwood Lumber"- sheet
home and ,ask one of your parenti to h 1p you learn to
figure the cost of lumber.

.

b. Study th6.INFORMATION HANDOUT.

WI,tti-th'0:..,help of yout_parents review the steps.for finding
theciofAumber anclanswer the questiongu on the EXERCISE
PAGE §tm4entpag44.

H4ve your parent sign the question:sheet sho ng thai they
hOt helped yoU learn how to figure. the cost lumber.

. -

Return the; EXERCISE_ and all of pour work she6ts to
your teach4i.

STUDENT ASSIGNMENT:

Your assignment is

/--

EXTRA THINGS THAT You CAN:. De

Try.- .finding the cost of the lumber in the :project that You, are
now building.



HOW TO FIGURE THE COST OF HARDWOODIUMBER

In each of the problems beleig find:

A. BOARD FOOTAGE
B. TOTAL COST OF THE LUMBER

TOTAL COST OFLUMBER...=.. NUMBER OF BOARD FEET ,X COST PER BOARD FOOT.

USE THE FOLLOWING COSTS: PER BOARD FOOT:

Oak $1.85 per bd. ft.

Kapre per d. ft.

Kahogany . $1.35 per bd. ft..

1.: POPLAR

13,

OAK-

Cedar ....
Walnut ...
Poplar ...

$1.25 per
$2.751eper
$1.00 per

bd.
bd.
bd.

ft.
ft.
ft.

CEDAR.

A.

B.

5. WALNUT



INFORMATION HANDOUT.

:HOW, TO FIGURE THE COST OF 'HARDWOOD LUMBER..

In order to reinforce the instruction that the teacher gives in
class we would like you to take a few minutes to review this math,
skill with your son or daughter.

S LE PROBLEM :

...

Find the -cost of thi$ AO board at $1 ...95: per 1;ioard: foot'. .,,

First find the_number Of board feet 3n te-

Board Feet = T," W"

ow find: the Total:C0t.:.

Total: Cost
,

= Number of Board Feet x COat of Board POr Bbard Foot

8 bd. ft.

$15.60

per bd;'A ft;

e tote cost' Of this Ash board 5- 60.'



L
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PARENT AND STUDENT EXERCISE'

HOW TO FIGURE THE COST OF HARDWOODIUMBER

In each of the problems belriw find:

A. BOARD FOOTAGE .

B. TOTAL COST OF THE LUMBER

Use "canceling" your fraptibns. Save all your worksheets

to show yourteaCher.
TOTAL COST OF LUMBER NUMBER OF BOARD FEET X COST PER BOARD FT.

USE THE FOLLOWING COSTS PER BOARD .SOOT :

Cedar... 1.25 per bd. ft.
Walnut.. 2.75 per bd. ft.
PoPIar.. $1.00 per bd. ft.

Oak.... $1:,85 per bd. ft.
Maple ..$1,.45 per bd. ft.
Mahogany$1.35 per .bd. ft.



FINISHING MATERIALS = HOW TO FIGURE COST

(Matipliotktion& iiivision of Whae Witberp & beOima10:
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FINISHING MATERIALS HOW TO FIGURE COST

TEACHEVMATERIALS:

1. CONCEPTS OF TECHNIQUE:

What SKILL wilIthis technique. teach?

This_teChnique will teach multiplication and division
of whole numbers ana'decimals.

What:'sti.ident learning problem( prompted: the development
of this technique?

.

Students need to.,k-now how much finishing material i&
required to coMplete their projects._ The cost, of this
material must be figured and-included in the total cost
of the project.%,

TEACHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE:-

4; Make a presentation on hOw to cl.Cnlate.'# area of
rectangle; .

. .
;em,
.,.

.
..

.

.

.

b. Show how to find -the total 'area by adding together. the.
area of each of the individual rectangles..

.6; Ekplain how to convert from square inches tt.s4uare feet
and:how to round off numbers; When figuririg these student_
.problems round off.tothe nearest sq. ft. 'Example

:3124 sq. finches - 21.694 = 22Aq. ft.
144 sq.. inches

Explain how the amount Of finish material needed can be
found by dividing the total area to be covered by the
area that., the finish will cover per quart.

e. Show how the total cost is figured when the amount of
finish needed is multiplied .by the cost of the finish
material.

SUGGESTED RELATED ACTIVITIES: 4

have the 'students figure the amount of finish needed and the 6.1
cost of various finishes for their project.



FINISHING MATERIALS HOW TO FIGURE CQST

STUDENT MATERIALS':

1. STUDENT INSTRUCTIONS:

. All projects require some type of finish material to
protect the wood. It is important that you can figure
the amount of finish your projects will need. If you
know the amount you need then you can alsb figure how
much it-will cost. ..

Study the INFORMATION HANDOUT. Comple4_ te the Finishing
Mater,ials - How To. Figure Cost exercise found on Student Pages

"3&4.
c. When you have answered all of the qdestions, return

your paper to the teacher to be chedked.

If you are unable to complete the exercise you may take
it home and ask one of your parents for help.

e. If you still need more hplp, ask the teacher,

f. All papers must"be-returned to the teacher.

STUDENT ASSIGNMENT:

Your assignment is found

EXTRA THINGS,THAT You CAN D04.

UDENT'PAGES 2 -4.

,
-

Try to find the amount of finish material your project will
require. Then figure how much this material will cost. :

J

STUDENT PAGE 1 4 ei



INFORMATION HANDOUT

FINISHING MATERIALS = HOW TO FIGURE COST

SAMPLE PROBLEM:

A BOARD 20" x 45" IS TO BE FINISHED WITH WATCO OIL. BOTH SIDESMUST
BE FINISHED.

Watco Oil costs $5,00 per quart. One quart will-cover 50 square feet.

The FORMULA for finding phe cost of the amount of Watco Oil hat you
need is:

Total Cost of Finish t
Area to be finished in feet

X Cost of 1 qt.
Area one can of finish will

cover in feet

1. To figure the area you multiply the length times the width.

Area = 20" x 45" =-900 square inches

2. Since you need to finish both_SidesmultipIy by 2.

900" x 2 = 1800 square inches.

3. To convert square inches to square fiet divide by 144.

1800 square inches
Area 12.5.feet

144 inches

4. Now you are ready to find, the total cost of the finish.
. .

12.5,is the square foot area for both_sides-of the-board
50 is the amount Of square foot area Watco Dil will
cover per quart. $5.00 is the cost of Watco Oil per
quart. ti

12.5 sq. ft.
TOTAL COST.-

5. The total cost

50 sq. ft.

STUDENT, ,P,GE2

.25 qt. x $5.00 a qt. $1.25

6.3



FINISHING MATERIALS HOW TO. FIGURE COST

Find the Total Area 'of the cabinet shown below.

You will need to finish all six outside

The -measurements are:

2 sides 20 "' -24"

Front and back '22" X 24"

Top and. best 22".k 20":"

a
3.

TOtal7 square piehes

Tratat square feet

20"

TUDENT PAGE 3r; 46
6.4



FINISHING MATERIALS -HOW TO FIGURE COST

You have now figured the outside area,, of the 'cabinet (Student, Page 3).
The inside area will be -about ,the, same as the outside area.' :Al'herefore
the total surface area of the.cabinet is two times the outside. area.

'J

Howev'er; you are -to; staln only the outside of .the -project; Then,.
WatcOljanish Oil Finidh- will be applied to both .tfie outside and, the
inside of the cabinet; '

,

Stain costs $6.50 per quart; it -will cover 120 square* feet..
.. .

,

Watco Oil costs $5;00 per ',qu'art. It will cover 50 square feet.
.. ,

(Stitih and Oil . are .boph 'finishes).

Total .6135

QUESTIONS:

-

Area- to' be. finished in feetf Finish =

:Area the finish will cover
in feet

1

V

Cost of finish

What is:, the outside area of.-the cabinet in
square feet?

What is the inside 'area of the cabinet-1.A
square-'feet?, ;-

How ,much. stain is 4needed?

,

How much will the .)Stain cost?

)Iow much.yatco-Oil needed?
6

How much will the Watco Oil cost?

What will be the total cost-of all finishing
..materials for this cabinet.?

STUDENT PAGE 4
6.5
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LATTICt MULTIPLICATION

STUDENT MATETilALS!

1.' INSTRUCTIONS

Fill, in the "Times Table 'Chart". If necessary you can
use this chart for refer6nce when you. do the re- of
the assignment:

Read the worksheet "How To bo Lattice Multiplication
4

Work the problems using, this method of multiplication.

STUDENT ASSIGNMENT!

Your assignment starts below and continues on STUDENT- AGES 2-5i

1111LWAILI
Fill in the missing numbers in.eadtv
blink squares.

0

I I I

After you ha filled' in the chart check to see that
you have the correct answers. You will find the
correct .answers'-iii a math book or on a TIMES 'TABLE
CHART like the one yoU find 'on the inside .of ,a Peechee
Folder.

STUDENT-

.4.9=



HOW TO DO LATTICE MULTIPLICATION

Step I Multiply 525 x 35

Draw 3 columns across the top and :2 columns down the side:

L 3

Step 2 Enter 525 across the -top and 35 down the

52. 5
3

Step 3 Draw diagonal lines to cut up each blank 4

MEMO
il2P2PMLI

Step 4 Multiply all the numbers filling in the blank squares.'
Some of this is done for you.'

uare.

5 5tI5
57'2
1s3 =25

problem should, now rook like this:
e

@MU
emelt]
Itija LI

STUDENT:POE 2

nf.the answer__
is only -1 digit -

put_ "0" before
itjto fill.it
both parts..

3x 2 -b 06

7.3



HAW. TO DO.LAtTIZEAULTIP ICATIOh

Step 6 The-last step'isjt add ,the numbers on the diagonal, starting
on the; right

.4

*the sum is lb - :remember to carry'
the 1 to the next column "(2+5+lectUals 8)

The answer to 525 x 35 = 18,375

Step 1

Do the following. problem ,using the- lattice method of
Multiplication.. It necessary, .you.can look at the
previous example.

MULTIPLY 53.

*hint: 2 columns across the top
because it is .a 2-digit number
and 2 down the side because it
is a 2-digit number.

Step 2i Fill in, x.21

STUAENT PAG rE 3



HOW ,TO DO LATTICE MULTIPLICATION

Step 3

Step

Draw diagonal'lines'
in,the blank.SquareS.,

Multiply x 21

Step 5 Add the numbers on the diagonal.'

Step 6 Your prOblem ghould-loOrc4liice this :o

emu

The answer to ..53.* 1113

STUDENT PAGE

52 713



LATTICE MULTIPLICATION

these,problems gising the Lattice Method of Multiplication.

ExampIe: 49 x 26

78 :X 36

1

96 x:4

43X

4. 8.

EXTRA THINGS THAT4YOU CAN DO:

'Make, up more probleMa::Of your own using larger 'nun/hers, example.:
432 x 1976 t

7.6



USING FRACTIONS AND DECIMALS IN THE WOOD SHOP,
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USING FRACTIONS AND DECIMALS

IN THE WOOD SHOP

CHER MATERIALS:

CONCEPTS OF TECHNIQUE:

a. What SKILL will this technique teach?

This technique:will teach .the math skill of converting
;.fractiorwto decimals .

What - student'.-Iearning problem:(s) prompted;the:deVeIopment
of this technique?:

Many atudents.hime.forgotten this skill:Itad.ladk of use
or have' not been taught this method of finding dedimals;

TEACHEIINSTRUCTIONS FOR THE USE OF THIS TECHNIQUE:

Present a lesson on the conversion of fractions to
decimals Include a discussion of rounding off numbers.

b. Have your students study the accompanying material ant
work the problems.:

Check answers and review anyproblems.that are incorrect.v

SUGGESTED RELATED ACTIVITIES:

Give your, students a Iist a'f decimals to convert to fractions.



STUDENT MATERIALS:

a The materials in this padket will help you 'converti
fractionb to deditals:

Read and study;the Matetials:on STUDENT PAGE1,.'

c: Wotk all problems fOUnd'Oh:STUDENT PAGE 3.

d: Have your teacher correct your answers;:

Review your .problems to see: where yOnma iStakes7:.

STUDENT ASSIGNMENT:

Your assignment is found on STUDENT PAGES 2 AND'3

BiTRA: TH I NGS THAT YOU CAN DO:

Practicliis skill with different fractions:and ret your
teacher Check your work.-



USING FRACTIONS AND DECIMALS

IN THE WOOD SHOP

Let's. start by using the fraction of
;4

. .:Remember

that the top numberlof--=a fraction is called the numerator

and the` bottom of a. fraction is called the denominator.

To find the deCital equiValentiYou divide the numerator

by the denominator or if you forget the Of the numbers,

divide the:bottomnumber into_ the top number.

.8TI-7

You now notice 8'does not divide into. 1, so YoU_add a

decimal. point behind the one and add three (3) zeros

01.000

ReMetber to move the death.% point up foryour answer.

8ILppo

Now you are ready to divide;

You read your ,answer as One TiOndred tWenty.five thouiandths.

'STUDENT 'PAGE 2



_

USING FRACTIONS-AND-DEC-TMALS

IN THE WOOD SHOP

Tind.the decimal equivalentsffr the following fractions.

(Write your answers so that theyjil.re threl decimal places.)

1.)

_3

2.) -3-

_3

10.,

12 )

STUDENT' AGE 3

'



THE FOLLOWING INDUSTRIAL EDUCATION BASIC

TECHNIQUES-ARE AVAILABLE FROM:

KILL INSTRUCTIQNAL

VOICE (VOCATIONAL OCCUPATIONAL- INFORMATION CENTER
FOR EDUCATORS)

721 CAPITOL MALL

SACRAMENTO CALIFORNIA .9814

"LEARNING T

"LEARNING TO

"LEARNING TO

"LgARiiiNs TO

"LEARNING TO

"LEARNING TO

"LEARNING TO

"LEARNING, TO

"LEARNING TO

EAD-AND WRITE THE AUTOMOTIVE WAY"

,-MATH:THE-AUTOMOTIVE WAY"

'VERBAL'LY & VISUALLY LOMMUNICATE.THE AUTOMOTIVE WAY"

READ AND WRITE THE WOODWORKING AY"
DO MATH THE WOODWORKING WAY"

.VERBALLYAVISUALLY COMMUNICATE THE WOODWORKING WAY":'

READ AND WRITE THE METALWORKING WAY".

DO MATH THE METALWORKING WAY" _-
VERBALLY & VISUALLY C9MMUNIC TE THE-METALWORKING

"LEARNING TO READ AND' WRITE THE ELECTRONICS WAY"

"LEARNING TO DO MATH THE ELECTRON -ICS WAY"':
, A ________

_-.-,-,;

"LERM4G TO VERBALLY & VISUALLY COMMUNICATE THEELECTRONICS; WAY
n

":LEARNING TO READ AND WRITE THE DRAFTING WAY"

"LEARNING TODO MATH THE DRAFTING WAY"

"LEARNINeCTO VERBALLY & VISUALLY COMMUNICATEDRAFTING-WAY"
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