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II.

ABSTRACT

It is recognized that preparation for life = including career
choice and preparation - is an ongoing process inwolving a con-
tinuing learning situation. It is important that students com=-
pleting their 9th grade have somewhat of an idea of their occupa=-
tional goal, so that they can utilize the last 3 years in high
school in preparation for immediate employment or for preparation
for continued study.

This project was designed to "Develop a Prevocational Program
for Preshman Students in a Comprehensive Area Vocational School,."
Such a program has been developed, covering the cluster areas of
graphics, metals, construction, and electricity-electronics. A
total of 66 unit packets were written. Each packet includes
instruction sheets, audio visual materials and suggested field trips,
and appropriate evaluation instruments.

Package development was based on an occupational analysié
to determine the knowledge and skills required for the job, and
additional appropriate information and exercises to achieve the
following goals:

The student will:

1. Be better able to make a wise career choice because of
more knowledge of career education,

2. Develop better work habits and attitudes.
School Administration will:

3. Establish if there is a need for a 10th grade prevocational
program

The Community will:

4, Be more involved in the process of vocational education,

-




111, STATEMENT OF PROBLEM
f!hchnical-Vocational High School has been serving the vocational n;eds of
the Hammond area for over 50 years. Students have been prebared for
'il-cdiate employment after graduation, or for continued education in

e -

.pmogruns wvhere a vocational background is an asset,

During this period many innovative programs have been initiated, Among these
is a system of exploratory shops in which the freshmen may enroll in pre-
vocational programs in electricity, wood, metal, snd graphics for 9 weeks

each,’ '- S

A conviction has developed among responsible personnel that the ninth grade
student could benefit more from career information and value development than

from the present industrial arts concept, ) S

The problem therefore was to develop and implement a program dealing primarily
- with career information and career choice, and secondarily with development of

student work habits and life style within accepted individual and group values,

IV, PRIORITY AREA
This project falls into the category of a career education-community based
model for_voéational education, using business and industry, civic'and social

organizations, parents and schools,

It is recognized that preparation for life - including career choice and
preparation - is an ongoing process involving a continuing learning situation,
This project focused on using all possible resources which could provide in-
formation and guidance to help the student make a careef choice in keeping

with his aptitude, interest, and goals,
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v. STRATEGIES

The basic object of this project as outlined in the statement of the

problem was to design and implement a better program of pre~vocational

instruction for ninth grade students.

Measurable goals to be realized as a result of implementing this program

are:

| 1.

Students will be more knowledgeable in the area of career

education and thus be better able to make wise career

choices because:

a)

b)

e)

d)

e)

f)

Students will develop better work habits and attitudes.
Administration will be able to identify individual students
who are not yet ready to enter vocational programs in the
10th grade.

if there is a need for an additional pre-vocational program

They will develop awareness of types of
occupational information.

They wili recognize specific occupational
information which is related to their
capabilities and interests.

They will be able to apply, in terms of
involvement, a broad course of action or
occupational direction.

They will be able to analyze skill devel-
opment as part of an information base to
determine awareness of skills and attitudes
needed for the cluster.

They will recognize the occupational skills
that are compatible with their capabilities
and interests.

They will evolve a commitment to the skill
levels within their chosen occupation.

in the 10th grade.

Such accumulated information will establish



4.

There will be further involvement of the community in

vocational education.

Based on the above objective and goals, the following preliminary

strategies were developed:

1.

2.

3.

4.

S.

A tentative operating program was designed for the project.
Staffing requirements were established.

A budget was prepared.

A tentative time schediile was established.

A proposal was submitted and funded by the State Board of
Vocational and Technical Education through the Indiana
Department of Public Instruction, Division of Vocational

Education.

VI. THE PROCEDURES

1.

Professor Andrew Parker of Purdue University was employed
during the initial stages of the program to gelect the
necessary developmental system and theory to be employed

by the Project; and to train the staff in areas of task
analysis of occupations; generation and writing of measureable
goals and objectives; preparation of teacher-centered curricu-
lum packages including instruction sheets, audio-visual

materials development and utilization, and test construction.

The writing staff was selected from available teachers, each
of whom had a combination of classroom experience and occu-

pational experience in their respective fields.

(Appendix A)

-5




Possible cluster areas for development under the Project
were reviewed. Selected were graphics, metals, con=-
struction, and electricity-eletronics. These were chosen
on the basis of the following criteria:
a) Practicality of class scheduling and pupil
programming. PFour areas for 9 weeks each
were most logical,
b) Employment opportunities. Yearly surveys
of student-graduate employment and area employ-
ment opportunities are used to establish the
vocational programs to be offered.
c) High coverage of vocational programs being
offered. The 4 areas selected cover 90%
of the vocational offerings, excluding
business.
d) Student interest. Results of OVIS Interest

Survey and Student Program Selection sub-
stantiates areas chosen.

(Appendix B)

A list of occupations available in the area was prepared
for each of the 4 clusters. From this tentative list of
occupations, a selection was made of the occupations to
be taught.

(Appendix C)
Each such occupation was then analyzed to determine the
knowledges and skills required to successfully perform
the job.

(Appendix D)

Instructional objectives were then developed for each

cluster.

(Appendix E)

Appropriate teaching units were written which would enable

the students to achieve the established goals.

(Appendix F)

9
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8, Teaching units are now being employed and field tested.
Due to the fact that the new curriculum required some
change in facilities, purchase of additional equipment,
and teacher acceptance, field testing and revision have
not been completed. Completion dates of field testing
will vary, depending on succeasful resolution of above
delay factors.
(Appendix G)
VII. RESULTS
The objective of the Project has been accomplished; namely a better
pre~vocational program for 9th grade students has been designed and
implemented.
Complete 9-week pre~vocational programs have been written for cluster
areas in graphics, metals, construction, and electricity-electronics.

A total of 66 lesson units were developed.

The construction program was started from scratch in an available facility.

Equipment was transferred from other shops. Necessary books and supplies

were purchased. The teacher participated in writing the program,

The metals program used the same facilities and equipment. The teacher

participated in writing the program.

The graphics program was relocated in a renovated facility. $15,000 of

new equipment was needed for the new program. Financial restrictions has
limited purchase to date of about half the requirements, resulting in delay

in application of some teaching units. The teacher was involved in writing

the program.




The electric-electronic program was relocated in an available facility.

Purchase of supplies and equipment was implemented. The teacher was

not available at the time the program was written.

Progress is being made toward attaining Measurable Goals as a result of

implementing the new program in the classroom.

However, due to the normal time requirements to set up and equip the
shops, there has been insufficient class time to date to permit cnllection

of test data needed for evaluation of the student-centered goals, #1-

2-3.
Goal 1 - Being better able to make wise career choices because of
more knowledge of career education.
Goal 2 - Develop better work habits and attitudes.
Goal 3 - Establish possible need for 10th grade pre-vocational
program - must await data collection for another semester.
Goal 4 - Purther involvement of the community in vocational education -

trips and clasg presentations by representatives of labor

|

has been attained through stipulation in the units of field i
' |

and management. |
|

|




JITI. REMMMENDATI™NT

As indicated I previcug &~ +17ig 8 tilg rentrt A surrliculum has leen

deval-ned and imnlermarad in the ~Taggr: my fax Flual f1eld testing, revision

2f marterinlg, and gvatromar i evaluacl oL rema’n Y0 e mnleted,

+ ig trereinre raz mmended “iiat+:

y=i
e

e manintwer needed ¢ sl e w oo * its ultimate

oonclaglon,

)

The develnped curriculum packets he made avrai.azle at this

I
.

time onlv to mther gr- simg w.clklag on similar projects.
%, On final completion of the Project the curriculum

"
b

ackets then te made avallas’e “r general distribwtion.
g

Persons desiring unit packets should contact Research Coordinator,

Vocational Department, 120 West Market Street, Indianapolis, Indiana

46204, for authorization.
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Project Budget Total Expenditures
Itema FY 1973 on Project

Agency | State/Federal Agency | State/Federal -

Direct Expenditures

1, Pbraonﬁel

Principeal Investigator o 2000 . 0 2000
Director - Guidance _ .4000 | 0 4000 o
Instructors -0 . 13635 0 13635
2. Contrectusl Services-Clerical o . 1677 0 .+ 1677
3. Employee Benefits 208 725 208 | 725 .
4. Travel o 37 | 0 | - 37 |
5. Supplies 0 ‘329 | 0 329
6. Communications - 0 100 o 100 I
7. Properties 0 o0 . o 0
8. Fecilities 370 o | 370 0
9. Product Production : :
and Dissemination o) i o o 0
10. Project Evaluutioq 0 W 714 0 4714

e Indirect Expenditures

. TOTAL EXPENDITURES 4578 . 19217 4578 19217 |
PROJECT MONITCR - DIRECTCR Af,f/Z:,,M}

' | | . LEA Hammond, Indian
13 - | o

| 14

o
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Project No, 61«73-C

Project Budget

Total Expenditures

End of

; FY 1973 on Project Project Balance
} Agency State/Federal Agency State/Federal Agency | State/Federal
E.
oY 0 2000 0 2000 o .0
.4000 o] 4000 0 o -0
o . 13635 0 13635 0 0
Clericel o] 1677 o] 1677 o] 4]
208 725 208 725 . 0 0
0 37 0 37 0 0
0 329 0 329 4] 4]
4] 100 o] 100 4] 4]
o ) ) ) ) )
370 . o] / 370 o] 4] 4]
0 0 o 0 0 0
0 714 o] 714 0
4578 19217 4578 19217 .0 o
DIRECTOR /ﬁ%
. ~
LEA Hammond, Indiana
iq
Q ]
ERIC - +10- R




e Pl P

(M
Ty
Aia

3
|
v
L)
2oy
H Bl
.
.
s
P
L .
- 1 )
1
g ‘
L
. B
k1 .
i
3
)

APPENDIX

Project No, 61 = 73 - C




A - STAFF
Director
Principle Inveifigator
qOordinator

Writers

Consultants

William Parson
Andrew Parker
Andrew Adaska

Andrew Adaska
Adolph Egyed
Jack Hayden
John Molnar

Jim Rizzuth
BElbert Smith
Richard Stemper

Tom Strbjak

Gerald Kackley

All Instructors in T = 1 Department

Director Vocational Ed,
Purdue University
Coordinator, Tech-=Voc. H.S,

Graphics

Metals

Power Mechanics
Electric
Construction
Construction
Construction

Graphics

Director Guidance
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C - OCCUPATIONS TO BE TAUGHT - SAMPLE -

SCHOOL CITY OF HAMMOND
Hammond, Indiana
HAMMOND TECHNICAL VOCATIONAL HIGH SCHOOL

" Blectricity-Electronics Cluster

D.0.T. OCCUPATION
- 003,181 Blectronic Technician
824,281 Blectrician Construction
829,281 Blectrical Repairman
827,281 Blectical Appliance Repairman
726,781 Electronics Assembler :
729,884 Blectrical Control Assembler
829,131 Blectrician Foreman
827,381 Refrigeration Mechanic
822,131 Line Foreman
825,381 Blectrician Ship & Boat Buildzng
825,281 Ignition Repairman, Automotive
. 379,368 Dispatcher Radio ) C
822,281 Bquipment and Installer Private Bracn Exchange Repairman
637,281 Refrigeration Mechanic
822,381 Lineman
822,381 Transmission Man
829,381 . ‘Cable Splicer
829,381 Bquipment Installer
952,782 Tranmission and Power Plant Operator
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DUTIES PQRFORMBD

]

D - OCCUPATIONAL ANALYSIS - SAMFLE

SCHOOL, CITY.OF HAMMOND
Hammond, Indiana _
HAMMOND TECHNICAL VOCATIONAL HIGH SCHOOL -

Blectronic Technician

;

A.
B.
C.
D.

KNOWLEDGE AND SKILLS

Works with engineers and scientist

Bngaged in research and development work

Help with design and construction of experimental models
Work with inspection, testing, and assembling

A,
Be

" Cu

D.

TEACHABLE ELEMENTS

Basic electronics theory
Mathematics T . T
Reading schematic diagrams ' e
Understand technical publications

Need color vision, manual dexterity, and good hand-eye coordination

Basic electronic theory

Blectronics math

Test procedures (equipment and procedure) ,

R ading schematics : -
Soldering and electrical connection : . ..
Use of simple hand tools '
Nomenclature '

L N, L L
R I U Tt ..




Bach student should be able to:

1.

2.

.
3.'

4.

Se
."6.
’ ‘7.

E - INSTRUCTIONAL OBJECTIVES - ‘SAMPLE

SCHOOL CITY OF HAMMOND
- Hammond, Indiana
~ HAMMOND TECHNICAL VOCATIONAL HIGH SCHOOL

A~

Blectricitxiand Electronics Cluster

Instructional Objectives

Read and interpret elementary schematic diagrams,

Recognize and relate, in general terms; the skills, traits, and work
habits of the electrical and electronic component occupations,.

Apply the following electrical concepts and lawsg

a, Kirchoff Laws

be. Series Circuits

ce Parallel Circuits
- de ' Complex Circuits

‘Manipulate basic test equipment, ;uch'as:'

8 Multi-meter
be Continuity tester

Recognize and apply'safe work habits and practices in the use of
electricitye. . .

Demonstrate satisfactofy utilization of basic hand and layouf tools
of the electricity and electronics cluster,

Satisfactorily use basic mathematics in measurement and record keeping
a8 determined by the instructor. ‘

J

Identify, recognize and apply basic gracing methods in problem solving

~situations as determined by the instructore




to SCHOOL CITY OF HAMMOND
2 Hammond, Indiana
HAMMOND TECHNICAL VOCATIONAL HIGH SCHOOL

Goals . ) :

K]

: Objectives applicable to the freshman career development program
- at Heammond Technical Vocational High School are to help students:

-~ .

1. Develop an awareness of occupational types of information

2. Recognize that occupational information which is related to his
capabilities and interests.

3. Apply, in:terms of envolvement, a broad course of action or
occupational directione :

! 4. Analyze skill development as part of information base to
determine awareness of skills and attitudes needed for the cluster

S. Recognize the occupaticnal skills that are compatible with his
capabilities and interests, '

6. Envdlve a commitment to the skill levels within the occupation
of his choice, !
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. © - SCHOOL CITY OF HAITIOND o e
Haamond, Indiana o
RAZOND TECHTICAL VOGATIONAL HIGH SCFOOL |
ELECTRICITY-ZLICTRONICS L | IESSON PLAN-1
. ' . ‘Suggested Time-2 Periods

BASIC ELECTRICITY
BIZCTIVES: o |
The student will, upon completion of this lesson be able to:

1. Describe the elemen..s of basic electricity in a 20 minute quiz,
_— . passing with a score of ’10 Percent.

. PREPARATTON:

- Peachor S :
Equipnment: e ’
Chalkboard, eraser, chalk <

Overhead Projector and Screen
"_‘ -
~ "Oscilloscoze
Capacitor

 AC and DC Power Supply

Teacnin.é Aids (in order of-introduction in coaee)

'~1-l-11' " Objectives for lesson ]

T 1-2 - Outline .

TR S Qe3P Complete Atonm
"+ ‘... 1-4-P ' WUhat is electricity

R 1-5-1 Static and Dynanmic electric ity p

1.6 Post test

i . References: - 4

Exploring Slectronics, Gerrish, Howerd H., Goodhears Wilcoxz, '
1971, Cl.ante-s 1. :,' .1

. . ‘Exploring Electricity and “lﬂctro*‘zics, Rollain, Phillip J . o _j"?
* . and Kraus, Taomas Z., 1971, Chapter 2. e

- Basic Blectricity and Zlectronics, Steinberg, William B.,
and Ford, iialier 3., 1962, Unit 6A.

~ Read in text Unit 61, pazes 32-34. . S

«~ Ask question, "lJow that you are 211 enrolled in T-‘le:*ctr:i.cziﬂl:;,', who

Inows what eleciricity sctuall 1y is""
1-1-7 - Cite objectives ’




2.

COURSE OUTLINE
(LectuTe ~ Demonstration)

PROSZHTATION: ‘ ,
I. IITRODUCTION - latter and Electroz:m Theory
A. Explain to the student the importance of what electricity is:

_ (EX.’JEPIE: As in any form of energy person who works with it
cen do a better and nore econonical job if he knows why and
how it works.) ’

' (EXa:PIS: automobile meshanic) -
'B. Acgquaini the studenis with the format to be used in this

presentation. S T L ';.' "
1-2 1. Hand out 1-2 | o e L

II. BASIC ELECTRICITY
' Ae DNature of natter

[

- 1. Definition - anything that Mas weight and qcéup:.i.es space
-\, .2, Structure - (ZXAIPLE: salt) L

'+ a. Compound

o " b Element

=37 v ©  O0e Atom -

B. Electron Theory
1. Discuss elecirical charges
a., Negative ‘

b, Positive

14T 2, ‘Identify laws ‘of electrical charges

a, Refer to handout 1-~2
3. Have members of class tell you:
- a. Flow of electrons
. be Direction of electrons
C. Identify types of electricity

1. Static -~ Denonstrate with c_apaéiﬁor and paper shmfing

1-5-1

‘how electricity is stored. : ' S
2. Dynanic -~ Denonstrate showing electricity in motion | '
. -with light bulb. R o o ,
D. ' Explain kinds of electricity T T
1. Refer to handout 1-2 | .- I S e

- 8¢ Alternating
be Direct current

é. Denonstrate showing what AC and DC look like on an
oscilloscoje.

o 3. Field questions - o . . |
: ' “s "y S :




.~ 7 THESTUDENTWILL, UPON COMPLETION
OFTHIS LESSON BE ABLE TO: I
© " L DESCRIBETHE ELEMENTS OF BASIC

i', '_;, ~* ELECTRICITY IN A 20 MINUTE QUIZ

o7 e w7 L PASSING WITH A SCORE OF 70%
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3.
APPLICATIOT- . _
- Yo Organize students into small groups no laroer than five (5).

A. Select leader and recorder '
II. Give each group 2 gquestion on which to report collectiﬁely.
(EXAIPIES: 1. Does the normal atom have an electrical charge?
: : 2. Ex»lain and give examples of static electricity.

1-2 _ .3« Explain the laws of electric charges and cite
- ' ‘examples of these.) .
_III. Group recorder restates question and then gives their sunmary., ."

Then teacher clarifies or asks questlons to brzng out otner
pertinent information.

IV, Question class on questlons at bottom of Hand out 1-2.

‘EVALUATION:

16 I. Assessing outcomes o S T S
. A, Adninistor test R oot PR
B. Collect and critique test having students participafe in | .
B answerin6 ) . , .
N 1T C. BRefer to Handout I-1-T and have student maLe his own
o assessnent. ' ’ '
D. Summary . o

.. -de "Review Handout 1-2
- 2¢ ' Solicit questions from members of class.
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- STATICAND DYNAMIC ELECTRI CITY ’ .

. CHARGE
BALLOON BY
- RUBBING

SRR - Aballoon s attracted because un-
' . like charges are produced by the
charged balloon, .

A LR T em——ee e .-..—-.--.—.,-ﬁ—--..-s.—_ —._-...-._..»J

AR \"\\\"g\"" \
‘§§s\\‘i§\\‘§\‘ i W iy —
A .Q\\ ERWY \ \\\\ Distribution of efectrica] charges

\t oN a cloud and on the earth pe-

My ‘\. X neath it Sometimes the Charges
\- \“ \,\.\\‘\\ \‘\ f\ are reversed so that the under-
\\ \\} \\'\“i'\‘\\\-\‘ .\‘\\\ side of the cloud is positive and
Wats el g \* the ground is negatiye, Yet the
220 Qo A £ Oy ¢ .

B x +++t¢,/////+////+///;//+ﬂ/ﬁ;ﬁ/;’/;“ same whether.the excess elect I
iy Miitiitomy |+ rons start flowing from the cloyg
Tt tothe ground, or from the ground

tothe cloud. .

]
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.. ... ¢ - SCHOOL CITY OF HAILIOUD . S :
| . ' ' . Hammond, Irdiana

' EAHI’OLTD TSCHIWICAL VOCATIOIAL IIGH SCHOOL

Hane : ﬁate . Mark

,  BASIC ELECTRICITY

PIRECTIONS: In the following statements or questidns gelect the correct
ansuer and circle the letter in front of the correct response.
(EX&PLE: An example of dymanic electricity is:
A, Lightning ) ,
(B). | A motor operating e D
Ce- A dead light bulb R T
" De An unused battery) " S TS e e

1. Anelestrom Bass < - . Con o rmes o e mor
i W a negative charge ' “:"; 'A:f;;i; :?fixiyﬁv: e
- B, . 'no charge | T ﬁ:,' co. o
C. ~ a positive charga' S ."fi u';fj

- _'l D. either positive or negative charge : T _-';'*
. 2, Electrons drifting from atom to atom in a materials ' if .-

| A are free electrons ‘ S '.' '1 S o

o B, are bound electrons ”1 ' - f'f;_ﬁ'fx'f. i.’“='_;;";{?ﬂ;
"G  go in opposite directions o T T T

o "D have & positive cLarge -
| ;3; .Electric current is considered to be the movement of electrons -f
Ae ~from a positive point to a nezgative point ‘

”]_h._' 1n orbit around a nucleus

C. “from & negative point to a2 positive point
D.  in & random fashion : |
‘4. Direct current flows - ST CoRT T e
" Ae 1ip alternate directions S fuif';,3 '; - .* . ffji
B.  in one direction in a particular circuit [T
| 'L d. from negative to positive S Lo

D. - from positive to negative

$. The following is a compound. ' ; - ':~" ’v": L'. _ ;{ R

L. irem ' . Cs . water '  B

IR B-." copper . D. _oxiygen h | o

fé}f;i6,.vf§e nucleus of an atom contains '

ST A, en electron . o C o A =
B. an electron and proton ' . L ?_ : ' o

C. a proton and neutron ~ a4

D. . a proton | . X, IR T SR




. - Go

T. If & negatively charged nmaterial came near a positive material

it waquid )
A. attract it c. ha.'ve no effect
B.. ©Tepell it ' D. depend on their strength
y 8. Uhen electrons have motion ' '

4. they move in a straignt line

B.. you cell this static electricity
C. you call this curreant N
D. they form a compound B

9. If you took#the compound salt and divided :I.t into its princmal
: parts; you would have

Ao two atons . C. salt |
B, two elements D. & molecule o e
~ 10, . Alternating current differs from direct current because : :
L. % changus dizoction S
' _3. . it flows from nezetive to positive oL

. Ce - half way through it reaches zero
- D, it is not portable
Al Yost all atoms in their normal state

Ae - have a negative charge Ce repeli each othex

B. have a positive charge D. are neutral

. DIRECTIONS: Answer the following quesiions with a short statement or word.

- 126 ’dt..*hh'a.t 48 all matter made?

. 13 What do we call loosely held electrons?

'14. How do electrons move through a material?

.'-."15. What are five (5) examples of matter?
(=) _ — ® . ' -
(o) _ (@ (o) WS

16, Explzin in your ovn words what is electricity?

2
s

. s w




APPENDIX G - LIST OF COMPLETED UNITS

METALS

'~ ORIENTATION TO METALS
- WORK DRAWINGS

- LAYOUT TOOLS

- FILES AND FILING
DRILLS AND DRILLING

- HAND HACKSAW

- SHEET METALS

- ARC AND OXY-ACETYLENE WELDING

O o0 N O v Hh W v w
'

- PORGING

LATHE WORK

-
o
]

P
[
!

SHAPER .

-
N
]

MOLDS AND MOLDING ]

Y
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ELECTRIC

g
~

BASIC ELECTRICITY
CONDUCTORS AND INSULATORS
WIRE CONNECTIONS

WIRE CONNECTIONS

“SOURCES AND EFFECTS

BASIC MEASURING INSTRUMENTS
KIRCHOFF'S LAWS AND CELL CONNECTIONS
ELECTRICAL RESISTANCE

RESISTANCE MEASUREMENTS

SYMBOLS AND SCHEMATIC DIAGRAMS




GRAPHICS

COMMUNICATIONS
1 - INTRODUCTION TO GRAPHICS
2 - PLANNING, AND ART AND COPY PREPARATION
3 - COMPOSITION
4 - PROOFING - LOCKUP -/IMPOSITION
5 - PLATEN PRESS
OFFSET
1 - OFPSET PRINTING
2 - OFFSET PRINTING INDUSTRY
3 - COLD TYPE COMPOSITION
4 - JOB PLANNING AND LAYOUT {
5 - CAMERA COPY
6 - LINE PHOTOGRAPHY
7 - DARK ROOM PROCEDURE
8 - LAYOUT AND STRIPPING THE PLAT :
9 - PLATE MAKING ’

[
o
| ]

FUNDAMENTALS OF OFFSET PRESS

11 - OPERATION OF OFFSET PRESS

|
|




DRAFTING

., W
] ]

~
!

GRAPHICS CONTINUED

INTRODUCTION TO LETTERING
SCALES AND MEASUREMENTS
INSTRUMENTS

PRERIAND SKETCHING
ORTHOGRAPHIC PROJECTION
SIZE DESCRIPTION
PICTORIAL DRAWINGS

SECTION USE

AUXTILIARY VIEWS




CONSTRUCTION

INTRODUCTION

(™)
]

SAPETY AND YOU
- MBASURING AND YOU ( TERMINOLOGY)

UNDERSTANDING BLUEPRINTS

o W W
[}

MEASURING AND YOU (TOOL IDENTIFICATION)

USE OF HAND TOOLS

4,]
]

o1}
]

TOOL CARE AND STORAGE

CONCRETE AND MASONRY

(™)
]

HISTORY - CHARACTERISTICS = MANUPACTURING

MORTAT INGREDIENTS

MATERIALS

» W W
’

TOOLS AND EQUIPMENT

5 = APPLICATION

CARPENTRY

1 - MAKING A MITTER BOX

2 - BUILDING A MODER GARAGE




CONSTRUCTION. CONTINUED
PIPERITTING

CUTTING PIFE

1l

2 - REAMING PIPE
3 & THREADING PIPE
4

« MAKING UP PIPE WORK
HEATING AND VENTILATING

1 - SUBJECT EXPOSUREB

2 - INSTALLATION




