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ABSTRACT , =
several intermediate performance objectives and

corresponding criterion measures are listed for each of 10 terminal

"~ objectives in this junior high school power and transportation course

- guide. Each objective also includes learning steps and suggestions

- for supplementary instructional aids. The overall focus is on the
concepts of industrial enterprise ‘in America, with emphasis placed on
the role of industry, materials, personnel, production (mass and

.. custom), processes, emnergy, management, distribution, and

' . occupatioual information. Subject matter and learning experiences are

o - organized. to orient students to the industrial categoTries, ,

<. '"manufacturing, graphics, construction and power, and transportation.

v~ Titles of the 10 terminal objective sections are Introduction to

. Power, Histcry of Power, EafétY,-Wéfk*iEBé:gYiéEgiéI,:Eaﬁhines;' ,

- Internal Combustion, External Combustion, Power Transmission, , v
- geccupations, and Environmental Rspects. (This manual and 54 others

vere developed for various secondary-level vocational courses using -

the System Approach for Education (SAFE) guidelines.) (HD)
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'MAKE UP AND USE OF THIS MANUAL

i3

Definitions:

) Termin 1] Performance Objectives - are objectives referring to a behavior, knowledge,
or skill you want che learner to demonstrate at the end of a particular unit or section.
“They are written in gress, overall terms. -

.
Intermediate Performance Objectives - are sub-functions of terminal objectives

referring to a behavior, knowledge or skill you want the learner to demonstrate along
the way towards mastery of the terminal objectives, They are written in specific terms.

Criterion Evaluation - are the actual tests of evaluation exactly as it will be presented
t6 the léarner to see if he has met the ‘objectives. :

o Method Media Analysis - specifically refers to ersonnel resources, tools, vehicles,
software, and hardware - the physical hows for implementing the methods or vays of .

- curriculum implementation. (Each media center is different in the materials available
to assist the instructor in lecturing and demonstrating. Therefore, the individual
instructor must research the school’s media center for the appropriate materia.s to

be used.)

Levels of Performance - The levels of performance (how well it must be done) given
in this mapual have been arrived at by the authors throu h past experiences and by -
consultation with other Industrial Arts teachers in Duva]g County. These levels are subject

j to change after try out.~They are written as average levels of attainment that all students
- should achieve: This by no means limits the instructor, who can teach as far above the

“level as possible.

These objectives are minimal - The objectives in this manual represent the basic  ~
“need to know” knowledge and skills that should be attainable by any student that
meets the prerequisites of the courses. T -

Course Prerequisites - The prerequisites for these courses may need revision. For
example, if your course calls for a certain skills in reading ability and you are getting
students below this ability that cannot perform up the course standards, then a

prerequisite of ‘“must be able to read at the ___ level” may be needed.
. . 7 o ’
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INTRODUCTION

' This manual of Performance Objectives has been re-written and revised from _
* - -the original manual introduced for the 1972-1973 schoal year. A pre and post
examination has been added to test the level of attainment of each learner, before
any instruction and to be used again at the completion of the course as a final
examination. It also incluges Learning Steps, Criterion Evaluation and Methods- .,
Media’ Sections. - : N : ,

“Your own teaching methods and equipment may change the chronological
order in which the objectives are here-in presented. Also, it is not necessary to
- use a specific objective as written as each may be altered to fit your own
particular situation. It should he your responsibility to cover the material given
5o as to insure course content and uniformity of instruction throughoutghe
system. :

“The Media of instruction for each Intermediate Performance Objective |
should be from the State of Florida Adopted Textbook listings and your should
. welect those to which you have access. Any additional materials should be used
" “at your own discretion. : . o

- In revising this edition from its original form, an attempt has been made to
eliminate as much of the mechanics of teaching as possible. Employ your own
methods and use the equipment you have availgablg The empbhasis is placed on
learning the core of éach particular area and not on how it should be taught,
This manual is not intended to dictate nor limit your program but should be .
used as a guide for the course for which it is intended. r
The Time Requjrements section of each Learning Step has been omitted
so that you can make your own entries for future reference.

H

: ' Lowell T. Hudson
. Supervisor of Industrial Arts
v Duval County School Board

O
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POWER AND TRANSPORTATION
@

e ACCREDITATION NO. 5890

PROGRAM PATH - EXPLORATORY

kS
ES =

=

- COURSE DESCRIPTION: »

The study of the concepts of industrial enterprise in America. Emphasis is placed
on the role of industry, materials, personnel, production (mass and custom),
processes, energy, management, distribution, and occupational information.

~ Subject matter and learning cxperiences.are organized to orient students to the
industrial categories, manufac uring, graphics, construction and power and
nianspartatmn
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NOTE " .

- =

This unit has becn written to supplement the POWER section of the American Industrics
Performance Objective Manual for the 7th grade wheel curriculum and also as an addition

to the course content of Junior High 8th and 9tl grade programs. If used as course
content of the wheel concept you will have to extract those sections that meet your
_needs and course length. It may be used also as a course guide reference for 8th
and 9th grade Power and Transportation, (Accreditation No. 5850) from three
-weeks to one year time length segments. If your particular school is on the shorter
time periods, lift out that material you feel is pertinent and on the lcmg;f.:r p::rmdsi
add that rnaterlal that fits your objective goals.

g e
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A POWER AND TRANSPORTATION
e . JUNIOR HIGH

INDEX

1.0 lntmducfi@n

2.0 History

3.0 Safety

4.0 Work - Energy - Power

5.0 Machines -

6.0 Ig;g;ggl Combustion
T 70 External égmbusti@n

8.0 Power Transm%ssién )
.- 9.0 Sccupatiqﬁs ’ )
SRR 10.0 Ei;vimpmental Aspects
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CQURSE . sPOWER AND TRANSPGRTATI@N L,

,; ig:
~ TERMINAL PERFORMANCE _
OBJECTTVE NO. - 1.0 : ﬂuNTR(‘)DUCTlDN

With 70% praﬁt‘.‘lﬂncv thrrlcfarn:_r will define in wﬂﬁﬂ;ﬂ, the definition of pnwnr He will hstgh; four (4)
. major sources of power and define how these s wurces of power have been harnessed for man’s usc. ’

- | 10 In writing, list the seven' (7) major| 1.0° .| Write a list of seven (7) power sources and define each
sources of modern power. Define ‘¢as an energy source. ' 7

c:av;h : b

1) Sun.- original source . ' i B
: 2) Wind - air currents s
3) Water - controlled. flow '
. | 4) Petraleum - 'stored energy
. .| 5) Coal - siored cnergy '
- | 6) Wood - stored energy
"7) Atomic -nuclear energy R .
‘ : —~ :
1.1 Define power tcchnixlixgy and 1.1 | Write a definition of F’awcr technology md deﬁnt
state its importance in mans how man has harnessed it.

progress. - R & _ ,

" Power technology - The study of . , : .
et energy converting machines :
: and devizes: Nature prevides 7
the source of energy and maa has . 7 ’ .
developed the machines to ' A
harness it.




] ; ‘?:? : -,
¥ 3 . % 4 .
[ I [ ‘
3 & i 1
© T ENCTIONL PERFORANCE ARSI
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I 1) 1\ SERFORVANCE DBJECTIVE 10 __m 7 LTRDY PERFORMANCE OBJECTIVE 1112

= — ‘ e - —,-;i,, j;, A T.TD{_E
N0, | NETHODAMEDIA SEMECTION - REUIRED

r T L‘RITERION PERFORMANCE ;
ORI SUERS e N0 EVALDATION (kesponse) . NO. | METRODPRDA S m
. .

‘ ‘,

|

[ H .E_ A
Identify in Wit g seven (7 sourcesof | 1:1.1] Testbook : o 3
K , i'q . p(_]wL[’ 'Y roet AUdlDVlSU'll Aldﬁ o . - ! »
R o ~ T

N . ; ,‘i v, ¢ S LF LEC[UTE

Recall seven {7 7) sources of puw /11l

Write the dcﬁm[ 1on of how pawu s 1.1 Referto 111
-obained-for t hc: seven'sourees lisced in -

J—
| ]

1,12 Define seven {7 sources of power, &

v ' 1.1. L
2 ] .
s - l N ’ . : : o .
1211 Define Power Technology, BERANA W‘riteadefinicianQ{Pawchechna!@gyi 121 Referto 111 7 -
1270 Ydenify mm‘safplicatio'tlaf power. | 122 ertszdcacrlpcmn of how man has 122 Referwo 111 7 ,
' I o , e B !
' . agphcd power 1o his adv*mfage : : , | 1.
. . ) i, ¢ E{ .. . o
' 1 I PR T | .
i l_T 5! 4 i
: ! " F
¢ ' f JER ‘.
: S !




2
COURSE _POWER ANDTRANSPORTATION
TERMINAL PERFORMANCE ; -
OBIFCTIVE No. 2.0~ HISTORY OF POWER _ e

“With 70% proficiency, the learner will write a history of how the sun’s encrgy was converted into power
sources and he will list ihportant developments that has lead to modern cnergy driven devices,
' oA , ) o . . N

- %,

\

] ANTERMEDIATE ‘ S
1 PERFORMANCE OBJECTIVES . NO. CRITERTION MEASURES

¥ The learner will write and'define | 2.1 Write and define four methods man used to convert

_ | -in chronoligical order, the early _ energy to power, stating an example for cacl.
" conyersion of sun powerto <. | . _ L . L :
‘mawsuse: . - " |- .l -Firc - probably the first example of energy conversion.

: S . ~ Used for warmth, shaping rools, protection:and food

preparation. . -

Fire.- warmth and cookin : ’
s - taming beasts a% burden . . e

" Wind -motion harnessed - * Animals - caught and tamed for transportation. work and
‘Warer - motion and stcamn o pleasure. - , : g T

. T s ¥

Wind - harnessed for sea transportation, ¢xploration,
“and food preperation v

¥

Water - converted into steam encrgy.

B

Define the first major machine ~ | 2,2 7 Orally define a wheel and state how it has changed .
developed by man to convere . B mans history. ' :
energy. : : -
Wheel: Enabled man to move
| a hieavier load and with less
effort. It increased mans rate of
“doing work.

ERIC

Aruitoxt provided by Eic:



COURSE

PERFORMANCE,

20 (cont'd.)

POWER AND TRANSPORTATION - .

HISTORY OF POWER _

lINTERMEDIATE |
‘IPERFORMANCE OBJEC(IVES

- NO.

CRITERION MEASURES

Write a brief resume’ of the
development of steam cnergy
" and state a history of a
Vsutc.essful steam engmg-
jarm:s Watt - (1765 ) Native of
Scotland. Devglaped a.
successful engine. This consisted

af three (3) parts:

1) Bm]er .
* 2) Cylinder and piston -
3) Condenser

’ Idéntlfy how the steam engmg
cafne to America and state where
it was first used.

a), Bmughc to'America in 17 9 by
“Samuel Slater from memorized
plans. :

b) By 1807 in use at fifteen (15)
cotton mll]s in Amenca

ldgntll;y who, when, and’ wht:re
 first successful steamshp voyage
‘ ;was ‘made.

ROBERT FULTON - August 18,
- 1807 - from New York to A.lbany
in 32 hcurs

2.3 * Research and-write a history of James Watt’s
development of a steam engine and include
- a drawn sketch of his invention. Identlfy
_ Bach part. ; °
B %
3 .
2.4 Orally state how thi: steam engine came to
: Arm:ru:& and whf_rc it was first used.,
i
1 2.5 Dfally statc when, who and where first stcams}up
¥ vayagt: was made. ) . .
ﬂf'
K - e - ] — -
—




{INAL® PERFORMANCE |
:CTIVE :NO. _ 2,0 (cont'd.)

" COURSE _POWER AND TRANSPORTATION . L

'HISTORY OF POWER __ "

" |INTERMED IATE _ -
[PERFORMANGE. OBJEC Y LVES NO. CRITERION MEASURES .

Identify the second important 2.6
‘development in steam power. :

RAILROAD - 1830 Dewitt -
_Clinton from Albany to
‘Schetiectady. -

Identify the third statc in steam | 2.7
power development:

STEAM TURBINE — Developed
- in 19th century used first for
 ship power and the production

of electricity. '

Orally state the second important application of
steam power stating what, who, when and where.
" this occured. '

&

Orally state the third important application of stcam
power ans state how it was harnessed. v

Vo
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TERHTNAL PERFORANCE OBJECTIVE zo_

FUNCTIONAL PERFORMANCE ANALYSIS

&=

INTERTM PERFORMANCE OBJECTIVE 21,2223,
: .‘z i ) ;

TTOE

N0,

TRITERTON TERFORANCE
EVALUATION (Response)

_ NETHOD/NEDTA SELECTLON

R

|

 LBABING STEBS

| conversion

apphed by man,

1| Identify a major invention in power

21,2 Identify coerion of pcwer sources,

L3 Recall the hlstgry of stedm pover

_ de&e]apmcm

132 1dentify pa:ts.

| America.

H B

14.2|.
| potwer in America.

i

4

Recall the first application of steam
. PP

4.1{ Recall development of steam power in

1 Idennfy faur( ) methods of carly mans| 2.1
" CﬁrWEfSlDﬂ of power sources,

2| Deﬁnéhw:this dcﬁelapmenthas bc_:gn= ,

231

[

[ ]
it
—

Lo 2t
J—t
[

201

T
B
Db

4.1

[
e
f ]

230

s

Wite four (4) natural power sobrecs

[

Wnte an examp]e of the appllcanan of

conversion IHVEHUDI’I

Orall state the importance of his

- ajor development,

" Write a brief histoty of the steam engine,

Sketch an early steam engine and name

its basic p-arts;

Oriﬂy statc how the steam engine was
brought to America and by wham
51' ‘

Orally state where Steam power was first
applied in America.

221

231

24

242

1,11 Textbook
Lecture

Tc:.s:_tbabk
Media Center |

Lectute

Textbook -
Media Center
Lecture

| Referto2.2.1,
Refer to 2.0.1.

Referto 2.1,

Lecture
Textbook
Media Center

Refer to 241

L]
o
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TERYINAL PERFORMANCE OBJECTINE

506,07

| LRSS

T~ CRITERION PERFORMANCE

EVALUATION (Responise)

 METHOD/MEDIA SELECTION

TTE .
L0

51| Tacyaify the individual who developed
“steam power for water transportation.

i1 Identify the inrentor of land steam
- power.transportation.

.2 Recal 1t and stean: power voyage.

Al

evelopment, |
2| Define how his development was:
| appliedas a source of power. .

]

| -'B;;_ecall detatls of a steam ship voyage.

fomd

7] Recal the fird sip of steam pawevr.

[ K]

2.

.2

Orally state the fnvention of successful
steam ship transportation.,

Orally stare date and distance of La
successful steani ship run.

Orally stare the invertor of 15t land
steam power transported,

Orally state how liﬁd stearn éawer
was applied when this happened and |
+ where 1t ttanspired. -

rally state the thied stage in steam |
* power conversion, |

2 | Onally state how this conversion md
" dovelopment was applied to produce * " |

power,

o

Refer 10.24.1

Refer to 24,1,




'COURSE -_POWER AND TRANSPORTATION _

TERMINAL PERFORMANCE.’

WJECTIVE NO. 30 . _SAFETY e

“

With 85% proficiency, the -léarner will identify and definc orally and in writing, the arcas of this
aboratory in which specific-safety precautions will be obscrved and his responsibility in this
ea to himself and-others. - ~
T TERFIRMANCE DBJECTIVF'S NO. _ CRITEfiDN MEASURES

A SAFE ATTITUDE. ' 7 and defing each.

- healthy.

‘| “2) Machines create hazards. i £

3) Safety goes beyond yourself
~.and inéﬁides all ‘'others.
o . : - 7 o 7 ‘ .
4) Develop e a safe attitude in ' C
your mind.’
5) How you ‘use machines reveals
~_your individual personality. -

%

.. ] . : . .
- The learner will display an | 3.2 Orally statc a physical description for gasoline
understanding of the nature of” o and give six (6) safety precautions of its use.
~ gasoline and define the necessary ' N ) ‘ : ’

precautions in its" use. - : T S i

GASGLII\fE - a volatile and - ~
explosive liquid in common .

/1) You want to stay alive and 1 ) . et -

Define'what is meant by 3.1 Write the seven (7) aspects of a defensive attitude -

=

everyday use containing more , . T

- power than TNT. . :




= S‘;
COURSE - POWER AND “TRANSPORTATION ]
ERMINAL PERFORMANCE # ~ § = . . ’
OBJECTIVE NOw 0 (cont'd.) " SAFETY 7
" |INTERMEDJATE _ . .
 IPERFORMANCE#OBJEC ' LVES NO. | " CRITERION MEASURES

R S

1) Store in proper containers
. 2) Never store inside a home
3) Never keep-in prolonged |
stordge. . :
._4) Keep away from children
5) Never store or use near flame

.o} . ‘orsparks .

near for immediate use.

- Define carbon monoxide and the
- safety-precautions-necessary-—

. where this gas is present.

£ . .

CARBON MONOXIDE (CO)
. an odorless, colorless, tasteless
gas resulting from incomplete

combustion.

1) Do not operate intcrnal
areas.
2) Keep internal combustion -

adjusted

R 5

. monoxide lpais::;ning and
“-immediate

b. throbbing tem{jﬂfs

ERI!

Aruitoxt provided by Eic:

6) Always have a fire ei:iﬁguishgf )

:-‘
5 ! -

Orally define carbon monoxide gas giving the

__characreristics.of it and_definc three (3) precautions

in its use. -

respiration action

combustion engines in closed .
L3
engines tuned and properly. ’ ,
3) Recognize the symptons of i
y get'to fresh air -
p s%\ 7 . o - -
a. tightness in.the forchead
weariness .
weakness - ey
e. headache e
of. ‘dizziness RN v
. h. decrease in.muscle coricrol -} . T -
i. increase‘in pulse, heart and ~ -
: ; . . .
e k .
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COURSE _ PDWER § IRANSPQ,?ATI I I

ERMINAL PERFORMANCE . - | B
BIECTIVE NO. 3.0 __ (cont’d.) ., _SA¥ETY

T(INTERMEDIATE - . - o
PEREDRIMCE DB.JbL;lVF%‘ ° NO. | ' CRITERION MEASURES o

T - B B F

The 1earner-w1ll 3.4 Drally state six (6) safety precautions
demonstrate his under- for the.use of hand tools and state an-
standing of the basic | example of how these rules insure your
“Tules Gf*gafemy——*;%:%:fxzw —safety—in—this—laboratory.— S
uregard;ng hand tool = |.. e . .
lusey—- - ,_ o _ : ot

1) Use Gnly taals that .
‘are im good - .
.gondition and , :

b praperly sharpened

= ~—172) Usé the correct tool

LA for the job

N "1 3) Do not carry sharp . , : :
tools in your - : : , _ R

o " pocket - ¢ o R

.1 4) Keep your tGDlS i

¢lean I . ,
5) .Return a teal to itd ' ; - o R
_ .proper- storage pla;e T - . .

i ‘after 'using v

"+ ] 6) Never cut toward - , : } - .

yaurself ot ’o L , :

/




- IWIAL ERFORMANCE DBJECTIVE

,_73'0 ;‘

FUNCTIONAL PERFORAARCE ANALYSI

S

" CRITERION PERRORMANCE
N0 |

T3 ~Definecarbon — sid s whit

4 ;E@ING STEPS

X5 lf'{ec.al] a personal habit to be followed
“in the Powers laboratory. |

Define why a safe atriude should be

clewz]aped. " ,

2 Detine ggs'[:]inei

3] Idenifs. ;afc dse. pnctltcs in connection
Vv'lth EE.SDILHE PDWET CDm’Ll‘ElDﬂ W

| e results from,

{densify effects of carbon mouoxide

132

31

112

321
!3.2?2'*4_

13

EVALIATION (Response)

Wrire the habit to be developed in your
personal condict in thelaboratory. -

Write sevef (7) aspects of a safe attitude,

Dmlly ftate defiton of gasolme and
state an example of is e\pluswcness

Write the safety rules of gasoline starage
and use.

Orally define t:arbnn mcnaxlde and state
hgwu i produced, Cive thiee (3)
charactf:rtsncs of this mu: gis.

Dral]y 1dsnt1fy the sympions uf carbtm

34,01 Recall safety in hand tool use.
.

LI . 5 i %
State applicarion of sefc hand tool use
B et A

i

=

34l

342 ch rule
| use i appliedin daily actvity

_mbnoxide pmsnmng

Wrili_:!e, the six (6) safe s of hsm;d' ool

e,

R |

Writ how cach ruleofsafe hand tool

321
30
331
33,
73;4;1

341

Lecture #

| Handout

¥

Refer to 31,1,

Texthook
Lecture

;
Handout

Textbook
1" Lecture |

Lecture e

Texthook

LE‘Eturc
Demanstratmn

oA

NTERDY PERFORMANCE OBJECTIVE 313233
3
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The -

. . LOURSE

=

ERMINAL PERFORMANCE
\ BJECTIVF NO.

4.0

learner w1ll demonstrate in writing his understandlﬂg of thc
and power and demonstrate an ability to calculate work, energy-a

_POWER_AND_TRANSPORIALION. - . - . .,

_ORK = ENERGY. _gg;\g;gz,r

LeTms wgrk, cnérgy

~mathematical terms. He will da this with 80% pTOflClEﬂCy P kaﬁﬁﬁa _
: ™ .
i - . - * B
A " INTERMED,IATE o . )
- No. | T PERFDRHANCE OBJECTIVES * | NO. c.erERmN MIJ\&URF‘}E_‘: [
%-f;f; s . ( . . | .
=) 4.1 The léarner will define 4.1 In writing, define work-and calculate the
5 WORK. Work ‘is "applylng .| foot pounds necessary to move a 30 paund :
. a force to cause motion weight 10 reet. : ,

» Potential Eﬂergy is StDTEd

| and- he will define how
"wérk is measured.

.
Wcrk

Def;ne Ener “ Energy 4$
the ability tG:dD work- and
| is cither potential or
kinetic and measured in,
foot pDunds

energy.

K;rétl:é Energy is. the
| energy of thiGh@ -

| Défine_Power. Power is the
rate of Eglng work &and is
measured in foot pcunds
per 5Etond

:

- Force X Dlstancé and'
is, measured 1n fth pcunds

4.7 .

4.3

5)

F x D in TDDtVPQundS

W = ' ) e .
W.= 30'pounds x T0 feet = 300 foot pounds
W = 300 foot pounds B

e . s

‘si s

Write a definition of energy

potential- and kinetic energy

4

S \(lf

Ly

o = :, .‘Vi S 7 _ 7: .
Write a definition of power and calculate
the power rate. of moving a 30 p@und weight

10, feet in 10 Secands.

Work
Pover = T1me__(F'K=ﬁ)7
~ 30710 =
% ) . = a o

¢

?() ,ft 1h 5.
§§CDﬂﬂ

per



i F

-

POWER AND TRANSPORTATION = . * .

:

ON MEASURES

éRITER

ERIC

Aruitoxt provided by Eic:

| I per sec:cmd)

could do.

-xthe mgasure eofam chmés pawer
qual to the covefage work a horse

(550 fr. Ib

) ,WDrk
s *
&
-
4
.

T .
i".,' :’

'Define horsepower-and calculate the }‘Ersgpuwgr .
needgd to movea 55 paund wexght 10 ﬁ:g.t in one

»
S o
550 : : "
=. 550 = LHarsngwer--
: s
. " . .
2 [
- = '
%
= = N .
Pt - : v
= ’ L] = . . -
"
v a
) &
x -
L LE
s I
B 1
: s
. ' -
1 .
4 r N ' . .
. Ve
‘o , N . .
A - =
e £
: & t
: B :,';i - -
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i ¢ FUNCTIONAL, PERFORMANCE ANALYSIS
TERMIMAL PERFOAMANCE OBJECTIVE 40 , ¢ INTERDY PERFORMANCE CRJECTIVE
___ﬂ_d_-:j [ S — e L
! ‘ ' TTIE

CRITERION PERFORMANCE

o, oo sTES 0| WABHTION Response) (0. NETHOD/MEDLA SELECTION ' REQUIRED

T .- ,
411! Devne work, | .411 Orally state a definigion of work, - 41.1| Textbook

fr
—

 112| dentify measurement ofwork, 1412 Wrie the formula for calculating work | 41.2) Textbook
s and apply the formul. o obrain foot Lecture -
pound resul. Dermonstration ’

i

P
i

A2l Define energy.
429 Hdentify *ﬁ*ﬁgé(ii) vpsof viergy, |42 Orally name three (3) different ype of | 4.2.2| Referto4.1.2

Ve energy. . ; ; K

; ' / i I . : ; | | *
Define power. /,,f 43,0 | Orally sate & defnition of pawmnd £.3.1], Textbook -

state the formula h;;r its cgmputatmn 1o | Lectwre -, . ,

21| Onally state the definition of energy. | 421 Referro 412 D

[[i—

w

R P

" 432 Caleulate power compuzation, 1432 Cletlte pDWerbv appl ylhglts furmuh 432 Referto 43,0,
: L ; Sl actual effore, ‘ o A
" 141 Define horsepower:, - - o441 | Onlly state a defnt u:nmf one 1 )hDrsc 44.1] - Refer o 4.3.1, . | |
J ,' “ S o T power. ¢ T S . L

=

442 'Calﬁ?ulafe'harsepgwer; 44’3’3 Calculate t|1e l}qsqppwer davslapcd from| 44.2 Rufcrtﬂjalr .

the ﬁgums gwens,, J 1
. D . < . 8
B .. 1 ) X ¥ .’?_'_! ‘; . . I i . .
! . . . ’ ] rf’?!pr LI - s V - ' .
H ’ St . B
i 5 . Y

! m - 3
H s
. J
AN \
& Es i
- E B ;
i!’~ . Cf 1
i ¥ o |
‘ ’%f%% . b , ‘




| COURSE POWER AND TRANSPORTATION
£ TERMINAL PERFORMANCE .
T OBJECTIVE NO. 5.0 —————— - MACHINES T

- Wi;h 70% giﬂfiﬁign;yi the learner will identify in writing six (6) basic machines and will give an exanple
of how éach is used to produce work. ' .

[ S

| INTERMEDIATE , ‘ , n
PERFORMANCE OBJECTIVES | NO. | CRITERION MEASURES

" ‘Write the iames of six (6) basic 51 Orally name six (6) basic type machines and state
machines. . _ ( a use for each. '

. 1) Incline Plane - ramps
A .| 2) Lever - crow bars : o - ' .
: .| 3) Pulley - hoist ' : : '
4) Screw - clamp

5) Wedge - chisel -

6) Wheel and Axle - automobile

e

_Identify three (3) ways in \é\fhii;h, 52 | Orallystate three (3) ways in which machines

transmit power and state an
.example of cach.
. 1) Change the amount of applicd
force - pulley )
2) Change the direction of force -
‘cam :
-3) Change the speed of applied.-
gear - : .

the basic machines are used to change or alter a force . State an cxample of eaclhi.



a0

SN TNAL PEFORANCE BIECTIVE

FUNCTIONAL PERFORMANCE ANALYSIS

ITERTY PERVORAANCE CBIECTIVE 31,3

. | NETHOD/MEDLS SELECTION

7 LEARNTNG STERS ..

NN Recall six (6) basic nrachines. -

S i

85112 Identify use of six 6 basic machines,

k i A ldentify; theee 3) ways basic machines
|| change or aker applied force.

521

]
- \M
it

* [deneify uses of basic machines.

Orally state three'{3) ways basic
machines change forces,

Orally -cate an Exarﬂplé of the changes

of applied ‘orce.

1 Texthook-
Lecture

)| Referro 311,

1| Referto 511,

21 Referto 5.1,




COURSE _POWER AND TRANSPORTATION _°

TERMINAL PERFORMANCE -
. OBJECTIVE NO. __6:0 INTERNAL COMBUSTION ENG!

o

NES ..

]

* With SO_F‘}{;_gafi;igrﬁmy, the learner will orally identify five (5) internal combustion engines types and
-~ demonstrate his ability to visually identify the major parts of the engine and explain the basic operational
=+ principles of each. - : ' : '

~ LNTERMED IATE , L
: ND. "~ PERFORMANCE OBJECTIVES NO. CRITERTON MEASURES
6.1 The learner will name (5) five 6.1 Orally name five (5) types of internal combustion
’ intc -nal combustion engines engines and an Examp{é of the use of each. =~ -
tyr s and state an example of ' . . B
Uses.
1) Piston - auto
© 2) Rotary - auto, boat
.| 3) Diesel - truck
- 4) Jet - airplane -
5).Rocket - space travel

1]

- 6.2 : Identify transportation cquip- | 6. Orally state a means of transportation utilizing the
L f ment that utilize one of the A internal engines listed in [. P. O. 6.0,
engine types stated in I.P.O. 6.0. ' ’

- . Piston - autos, airplanes, motor-,

cycles '
Rét:i:y; - autos, trains, boats
Diesel - boats, tr—,ain';

Jet - airplanes
Rocket - missles, airplancs
‘Given a diégram or mock-up of a 6.3 _ Orally name the basic parts of the mock-u por

' ~!4-c}f«:relstrcikgenginei name its 2|. engine diagram shown you.
basic parts. .~ : : : E A




TERMINAL - PERFORMANCE |
OBTECTIVE NO. 6.0 __ (cont'd.)

INTERNAL COMBUSTION ENGINES

A

"NO.

TINTERMED IATE

'PERFORMANCE OBJEC(LVES

CRITERION MEASURES

6.4
165

6.6

69

“Given a diagram ot mock-up of a
2 cycle/stroke engine, name its
basic parts:

Shown a diagram 6r mock-up ofa
Rotary engine, naine its basic
parts. .

_ Shown'a diagram or mock-up of

-a diesel engine, name its basic
parts. . .

Shown a diagram or mock-up of
a jet cngine, name its basic parts.’

¥

ket engine, name its basic
L - .

The learner will disassemble and
identify the partsofa 2 or 4
_cycle/stroke engine.

é’wﬁadlagmm or mock-up of -

6.5
6.6

6.7

6.8

- Orally identify the basic-parts of the 2 cvcle/stroke

engine on the diagram shown you.

Orally identify the basic parts of the rotary enging
on the diagram shown you. :

Orally identify the basic parts of the diesel engine

“on the diagram shown you.

Orally identify the basic parts of the jet engine on
the diagram shown you. o

Orally identify the basic pa,r-ts of a rocket engine on the
diagram shown you..

Using proper tools and following safety rules,
disassemble the engine assigned you. Label
‘and name cach of the basic parts as they are

removed.

3



FUNCTIONAL PERFORMANCE ANALYSIS

61,6263,

e e =

INTERTH PERFORMANCE OBJECTIVE
' 6,0

TERMINAL PERFORMANCE OBJECTIVE. 00

Ly )

7T e T TR TERION PERFORANE N e
ol i stees Y0\ EALOATION (Response) N0, | METHOD/MEDIA SELECTION UG

1| Recallsix (6) vernal combustion .11 | Write six {6) types of internal combustion' 6.1.1 | Testbook
engines, o | engines, e Lecture
Audio-Visuals_

© 31,2 Mentify-a use of each internal 610 | Writea use for internal combustion | 6.1.2| Textbook
| combustion engine. = | engines, | Lecture

Recall meansof tansportation, 62,1 | Wriceten {10) means of transportation. | 621 Referto 6.1,

22| Idenify transportacion powersoupces. .22 | Wit the name of the type engine med | 6.2.2| Refertof.1.2
| ERVE v on each means of ransportation written |

in 6.2.1,

31| Wentify the engn displayed: ©l6a1 | Orallyidendfy theengine displayed, | 631 Testbook
S S Lecture

Mock-up o engine or printed diagram

;.3’? Namebasicpus,. . (32 | Pantio and mamehs basic parss, {632 Refer to 6.3..

Ty ldl’:l’lfif}fthEEﬁgiﬂEdispl_a}’&di- 641 | Sameas631. C | 642 Referta 831
421 Name basc parts, 42| Smews6d2 | 642| Referto .31,

351 I:déntif}::l%e;nginc or dingram displaved}f.5. Smeasbll |63l Referto 631,

Nehseprs, psd | Smewb32 1 652| Referto 631,




I3

S FUNCTIONAL PERFORMANCE ANALYSIS .

TERNINAL PERFORMANCE MBJECTIVE 60 INTERDH FERFORKANCE (= 20t L, L

e — T _CRITjEREIGFF_E?RFDRi@CE B | R BRI RN T
LEARNING STERS | | uaron esponse) 0. | WETROROR SEECE . REES

6D Iam.cifyithe engine type displaved. 16,61 | Orally idenify the eogine or dingram | 6.0, Textbook |
a | , displaved. - Lecture -
. " Mock-up, engine. or prined diugram

- ;
& i &

.- 56| Name basicpars. 6.6.2 | Point to and name is basi pa;ts. | 64.2| Referto 6.6.1.
i1 'xIdEntify the engine displayed. 671 Same 25 6.6.1. / 671 Referto 6.0.1.
72 Name basic parts .~ 6:7.2 | Sameas6.6.2. o 6.7:2| Refer 10 6.6.1. ’ .

Idemifytheengihextypa displayed. - 8.1 Same as 6.6.1. : 681 Refer to 6.6.1. l_ ll

3,82 Name basic parts 682 | Samews662 682| Rerwob8T !

“39.1'{ Display enginedisassémblingi - 1691 | Disassemble the engine diép]ayedi | 69.1 Engine -
: | R : . ' Tools
Supplics

»92 (dentify pirts. o 6.9.2 .ngandu%izebasicﬁarcsnamﬂs. {692 | Refero 690,




COURSE _POWER AND TRANSPORTATION

“ PERMINAL FERFORMANCE

OBJECTIVE NO. __

10

' _ EXTERNAL COMBUSTION _

5 With 75% proficicncy, the learner will orally or in writing, identify and define a steam engine. He will
-demonstrate his understanding of the practical application of steam power. :
' ' ~
_— - __ S _ _ _ ,,,, _ _ . KET,A
LNTERQFDIATE N .
PERFCTMANCE OBJECT1VES- NO. CRITERION MEASURES
A 1 71w learner vt efine external 7.1 In writing, definc external combustion.
.j -ombustion, ' .
TXTERNAL COMBUSTICN - :
... Fuel is burned to produce energy | : .
outside the engine., ' 2
7.2 Trace the energy pathofa | 7.2 ' Orally trace the cnergy path of a stcam engine.

typical stcam engine:

1) Cheirca: energy of the fuel is

nve: i inte 2) heat energy
theqwater tn pro-
am which is .

izh steam pressures

the engines. pistons or turbine
parts which do the work.

The learner willidentify the most
importantydevelopment in steam
éngine-de&&n that enabled the
engine to be a means of trans-

| portadon. (Reduction of the size

and weight of the stedm enginc

. -to iranspose it from a stationary

efigine to' a moveable enginc

‘This was accomplished 1-

Richard Trevithick who -ic-

"} veloped high pressure b iors.,

:i the boiler building a

7.3

i

L]



)

s COURSE

TERMINAL PERFORMANCE -
OBJECTIVE NO. __ 7.0

TS -

= ..
- ;
1
5 . -
v a
- =
-
2 =
K

_POWER AND TRANSPORTATION

&

__ (cont'd.)

EXTERNAL COMBUSTION

"|INTERMED IATE

FRFORMANCE OBJEC/VIVES °

NO.

CRITERTON MEASURES

L

components:

1) Water intake
2) Fire box

3) Fire tubes

4) Gas and steam
5) Exhaust port
6) Drive

7) Whee%s

8) Piston

74 _Thc: learner will 1dcnc1€y the -
o Dperntlcnil theory of a railroad
steam engine and name its major

7.4

H

;md hbc] its m,x)ur - partsT—

= : . h

~ Rescarch-and. skutc,h a steam driven l[)LU"lUtl\’l




FUNCTIGNAI Fﬁaromé LSS
o s PIGIRANGE OMECTVE 17 73
;:_!' L.: . ' ;jl’ ) i . ‘ 7‘ , ie‘a, ! .‘_4 ‘_ ‘ : e - ._.li,,ji )ii,__ — '7 72
S T | CRITERION PERFORMANGE | | - TDE E
N0, | EVALDATION (hesgonse) o, | METHDME STECTION | RQVRD
.all'the fiame of acor%usmn 711 ,xOrally state the name of aé@zmbusti_«:ﬁ JEAN “Textbook. |
ngme (E‘:E&fhal ;Dmbusn nzyge) * oge. . L

'ﬁne What Extemaj ccmbust RIAvE Draﬂ;*stateacleﬁmtlon nfan mternal' 71| Textbook

| c:ambustmn engint Lectore
R;&éé]lféteaﬁl Engmaastcs itstype, 721 QI’QJYIC{EﬂtlyaStEam engme 25 an A ;Textbgak -
R A . exfernal cam.msu@n type engine,, | | Lecnure " )
Res;aﬂenergvpath of a steam englne. 722 ‘uDrally trace the energy ﬂaw af asieam | 722 Tetbook o
P ongine, | : Demonstration’ :
. } . . ' ' . R . &,' . "' ;
"Res:all thEhlStDl'y gfsteam gngmg 731 | Wiite aresurﬁ'g brleﬂ of the devel 131 Referta7.2.2. :

= develﬂpment f ment of 4 steam engme

s

7',.'_3;2 Write an lmpnrtant, develapment that | 3.2| Textbook o

_;_'Identlﬁr how the stationary steant
‘engine was cﬁnverted tcapcxrtable enabled the original steam engineto - |- Media Center
(type power ource, be r:h;m%ed from a stationary type 103 1| Lecture - o
' ) - mr:sveabetype. engme | / o IR
: . / . , . ot
41 .‘Remll and J,dEI’lf.lfyastEam lDCDthl% 741 | Research and sket:haszéamdriven 74.1| Textbook o
| - - type raﬂrcad lccnmntwe B | Media Center

it
L

ldentlf\ th@ basu: pfu*ts gf 1ralh=pad 42 Write names of the basic partsaf g 74.2| Textbook
railroad steam. lm:arm:twe e | ,

i 5teamgengme | C ) . o .

_\'-'I

/ ;
i . : / .. , & ¥
o
4




) f ) ' ar ez T —_ ez =
CouRsg >__POWER AND TRANSPORTATION )

ERMINAL PERFORMANCE N S | ;

vo. . 8.0 - _POWER TRANSMISSION _ ' o

% .
IWith 70% prgﬁclénc:y, the lea'mer will Dt‘ally and in wrltlng 1dent1,Ey and defmc
ways ;n whlt:h pc:wer is transmltted and glve an example of each.

a—

. _tﬂ [

o mTEBMEDLATE : .
1 PERFQRHANCE DEJEGTIVES NO.. | CRITERION MEASURFS - : :

et

,'Ihe leamer will 1dent1fy 8.1 | WTitE fciur‘ C4) methgcis of - power transfer.
four (4) ways power is o : S - L
transmitted -
1) D:Lrect Transmssmn -
the power source is

connected directly to o o _ -
‘the desired action i D R .

- mechanism, . - - ' R B ‘

2) Mechanl\:al Transmlssmn- T _ - R
Transfers power -through . R ; LN
..gears, pulleys, chains, ' o
1evers, sx;'rav‘s, etc._

"3) Fluld Transmlssmﬁ =
Y ouses .a’ 11qu1d Qr gas as |
a mgdla.

i 4) Elet;trlcal Transmssmm .
, uses zcnductlve wires

o -

G;ure examples of PI‘EEthEl . Write an exampie of the rnethads in ’I P.O0. 8. 1
“application -of power tranf;ﬂ-- ; and state which methods ,LS used L
mttmg meth@d:;:- - 4 _ L
¥ SRS B ) Lanrnmcwer ' ‘
2) Automobile, mc:tcsr boat matc)rx:yc:le
3) Automobile transmission, hydrallcs
4)Ele¢:tr1cal rnc:tors generat.ors




F”NCx O‘JAL PB?FDF&'MF fx\;‘;L"‘%Lg

- IYDERTY PEREORAANCE DBJECTIVE 81,82

TE

“CRTTIRION PERRORWNE.

L.

VETHODMEDLA SELECTION

_ REQUIR@

‘imﬁiﬁs STEPS

i

: :anarmcted fxcm orce to WDrL

|

1| Recall power transmission.

L

, Idenufy apphcatmn DE power
E transm1ttmg maﬁhmes

1] Read Fnur( )x?agfs poiwer is )

2| Define mﬁth(:;ds of power tragmission:

B

==] N

8,

12

21

Emumo_u_ (I@ggpapsé)

Onll) name f@ur (4) methods c:f pover
'transmlssmn L (

Or:tl‘L deﬁnrz che mechanics of he four | 8.1,
4 )pcsw;r ansmission methads

-Clrally stateamethndaf transmittmﬁ 18
T pawer ‘

i

Statg of apphcanan af power
“transmision, .

"8_.-1!1

| Refrio 811
| Refr o811,

Textbook -
Lecture -
Ao,

5

Textbook
Lectute

Audio-Visuals

Fi

| Media Center

"




PRMINAL PERFORMANCE ’
VI NO. 9.0

5% proficiency, the learn
er and Transportation an

* COURSE .. POWER AND TRANSPORTATION . * B
Ch . LOUCUPATIONS .

'I

er will identify major occupgtional opportunitics offered b
d state employment examples for each of thesc arcas.

Y

y the area

ERIC

Aruitoxt provided by Eic:

_ INTERMFDIATE S TR P -
PERFORMANCE OBJECTIVES .| NO. | CRITERTON MEASURES

: ,”Idf;-_niiify the major areas -QF ‘power

“and transportation as to its-
occupational opportunities. °

1) Scientists © -~

2) Inventors

' 3) Research_ | .
-4) ‘Engineers

5) Technicians.

’6) Management _ .
'7) Production - - . .’
8) Sales
9) Service

10) Repair

* | "The learner will statc the entrance

and vocational requirement
necessary to enter a ficld of *
spécializations in the power and
_trapsportation area.

9.1

9.2

Select (5) five arcas of thisiindustrial aspect and

vescarch and writé'what responsibilities employment '

in those fields incorporate.

¥

1 - Chose one (1) area listed in1: P. 0. 9.1 and describe
“entrance requirements, completion requirements and -
advancement Dﬁppc}rt;mities it offers, ~ :



" TERHTNNL PERRORAANCE OBJECIIVE

FUNCTIONAL PERFORMANGE ANALYSIS

H 7 L

INTERTY PERFORMANCE 08JECTIVE 9192

fc;f Pgwer and Transporcatmn industries.

"':.Re:all Qppﬂrtumtlés nd respan51b111t1es 911

[gf emplayment

| -'Reca]] fields Df speclalmtmn: 921
2| Identify encrance requirements. - 9.2.2

areas of this industry.

Draﬂy stare some z::f thea ottunities | 9.1.2| Refer to'9.1.1 .
the nccupatmnal trades ofte L | |
Drallystatg( )twa areasafPower and | 9.2.1| Referto 9.1.3:
Transportation specialization. ‘ o

Orally state the entrarce requiremenss | 9.2.2 | Refer ED 9.LL,

of those areas glven1n921 | ‘ __

T CRITHRION PRRORMANE -
«.-LEARNING STE.PS ¥0.| EALDATION (esponse) | N0. | VETHODMEDIA SELECTION
| Reaa Gctupatmnal Emplﬁyment ateas 19.1.1 | Orally name ten (10) occupational 9.1.1} Textbook ' E
| | Guidance Material

| Media Ceprer
Lecture




]

BV OCCUPATIONS
 EPLORATORY, TNDUSTRIAL CAREERS

| MECNICeS

T S——

Capras | | coNsTRUCTION | | GRAPHIC ARTS | - [FOREST:PRODUCTS

IR T i

: Cgﬁstfucticﬁ ~ Foundry Cabinet lMaker i Draftsman Farésfe:=Aidé,
Mechanic ~ ¢ Worker SRR / S

3Aﬁta=ﬁe¢hénitl'. ~Welder »  Carpeitet - DPrinter _Legg&jfjf :

E ;

57

.:Aﬁpliﬁnée 7 (arage | " Machinist ;'-5"C0n5truttiaﬂ o Tlustrator  Mill

- Worker .- Norker

~Repair - . - Foreman

Flectronic  Office Machine . - Sheet Metal . - Cement ~ Photographer . Composition
Chssembler  Service Worker - Masom . - Millnan
o | T | Woodworking -
Diesel Production  Structural’  Dookbinder ~+ . Machine
“Mechanic © - Machine  Steel - Operator.
o * ' (Qperator . . Worker. S
- o g

ML Hand
.

 Puly and Pap
~Morker
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RMANCE = ..

COURSE _POWER AND TRANSPORTATION ~___

=

‘proficienicy, the learner will define orally and in, writing, environment,
ct power development has had uponthese factors of modern man.

ENYHRONMENTAL ASPECTS

pollution 1nd ecology

™

" INTERMFDIATE - . - ‘ -
PERFORMANCE -OBJECTIVES | NO. | CRITERTON MEASURES

+The Jearner will identify and
1) Envir
-~ of things, conditions and
- influences that affect the
’d&vglapmé{jt_ of our lives.

_+2) Pollution = ii}‘:ghe waste that -
uriclean or foul.\ -

3) Ecology - the study\of the |

interdependance-of all life.

“Iden tify some 'wéy‘s; that i;;\ﬁgwer N
-uses have affected our \,\
. environment. - - N

=, 2) Factory smoke and furﬁes

. 3) Waste disposal
. 4) Electrical generating

.

Q

ERIC

Aruitoxt provided by Eic:

* .makes the environment unclea |

\ 1) Automobile exhausts . -\

10.

50 |

X .
Define in writing:’

1) Eﬁ;ﬁif'onmexlt,,
2) Pollution
3) Ecology - ‘ o P

Orally statc cxamples of, how environmental
pollution is occuring in your local area. .
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. COURSE

ool

#

AL PERFORMANGE T
BIECTIVE NO. - 10.0 __ (copt’d.),

» -

a
& - .

'POWER AND TRANSPORTATION " . L

e
R

© ENVIRONMENTAL ASPECTS © -

| “dentify ways in which power
"] consumption can be altered to -

greatly reduce environmental

mages. -

- 1) Automobile emission coritrol
""2) Conversion to néclear power
1 . 3) Utilization of solar power

" '4) Mass, transportation -

ERIC

Aruitoxt provided by Eic:

i R _ . — IS
|INTERMEDIATE . N o _
" IPERFORMANGE - OBJEC H1LVES 'NO. | CRITERION MEASURES

e — A - R A =

C)rally identify what methods can and should be. - )
i developed to prevent environmentgl pollution.

: Lo : : ot

— ~
T = =
B *

L
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" FUNCTIONAL PERFORMANCE ANALYSIS

_ INTERTM PERFORMANCE CBJECTIVE, 10,

" concern of the Power and Traﬂspartatlm

mdustr}' _

, *.De_ﬂne Power and Transportation
* exivironmental areas of coneern.
. = g
|- Recall ways that power usage has. - -
" ffect‘ed our enﬂmnment .

;;Recn.ll three( )are;Ls of i enméxri'mic:ntaj

10.1,2

J10.2.1

concern as it rclates o our environment.
- Defing each-aréa give in 10.1.1.
! give in 1832

Orally'state §Qur (4) ways some.”
surraundmgs )

Orally sate E\amp es af the effects of
',‘pnwe;r production. .

' lDralfy state. four (4 (4) cxamples of how

our envirorimen: could be Imprcwed
_.by pawer and transpﬁrtatmn

| Orally gm gxﬁnplss of t:hc: chmges
:"ngen in10.3.1.

’ .Szate Ex‘amplcf .
™. .
| Recall four (4 ( ) areas: that could be
, develc:ged 1o alter En\foDﬂmEn[SJ
0 cgnfammafmn
2 | . Identify Etamples Qf environment
alteration.
. =% :

-consumption has erf&::téd our v
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The Story of Power Generation (Allis-Chambers Rcsé.a:';;h Laly)
wind At Work (Pat} Dowling Pictures. Milwaukee, Wisconsin)
Water and What [t Docs (E;azyclczpedi;;)
-S-implg Machines - in(:[iﬂt} Plane (Encyclopedia) .
L*- s Look At I:Evers (]n""nal)
Age of tnternal C@mbustmn (GML)
“Basu, F‘rmc:lpals DF Lubrication (GMC) ¥
A B C’s of Diescls (GMC) _
' T‘he Gas T arbine (C}';MEE) ., ¥
Firr;Bird (GMC)
Diesel Story (Shell)
“Steam Engines (McGraw)’
;ic Wakel Machine (Mazda Dealer)
Truc;vcs and Yuur Town (Sterling Movies)
An Intmdunémn To Amcrican Hlstm:v (DCA l;du; 1Ll(1;1 il Pruducts)
; _Induscry on Parade, No. 418 (National Association of Manu E;ccumrs)
_ Mark;‘!ting-CE;ﬁgrs (Film, Iﬁ:é.)' |

Basic Elements of Production (Encyclopedia)
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