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ABSTRACT : ' : :

This guide séts forth minimum approval cr1ter1a for
electrical occupat1ons cluster training programs .in Oregon. The
information-in the guide is intended for use by district-level
curriculum planners, teachers, regional coordinators, or state
education department gtaff involved with new program development or .
revisions of existing pregramsp The guide outlines the instructional
gontent of eIectriciey and electronics education programs in terms of

‘program descriptions, areas for training (such asg electronics o

-

assembler, appliance repair person, electronic techn1c1ag, and R
Welectrician), program goals, course/cohtent géals, and sample-

performance ob3ect1ves Course titles and descrxptxons are also

included. A section on organizational options is des1gned to .

‘illustrate a few of the many ways to deliver the minimum

instructional content required for an approved vocational cluster: oF

program. Content is illustrated by course titles for the

instructional levels to recognize that students from different ngdes

may enroll in one or more levels of a program. (KC) - - . " ‘\
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ELECTRICAL OCCUPATIONS VOCATIONAL CLUSTER PROGRAM
MINIMUM APPROVAL CRITERIA -

The fo]]owing 1nformation is for use by district- 1eve1 curricu]um p]anners,
teachers, regional coordinators or Department staff involved with new program
development or revisions of existing programs. For more information about

- 1nstructionah content, see C]uster Guide for Electrica] Occupations -.1977.

The minimum approva] criteria for*an Electrical Occupations Cluster program

are set forth in this document. The instructional content is outlined .in

. terms of program descriptions, areas for training, program goals, coursé/ ,
content goals and sample performance objectives Course, t(gles and descrip--.

‘tions are alsa included. - '

‘- . . ) '

The section on organiiational optionS is designed to illustrate a few of the
many Ways to deliver -the.minimum instructional content required for an .
approved vocational cluster program. Please note that time js illustrated in
terms of credits. Content is illustrated by course titles for the instruc-
tional level(s) to recognize that students from different grades may enroll

in one or more levels.of a program. . 1

‘ Proggam Description

The e]ectrical c]uster includes 1nstructton in basic electrical concepts and g

hand*sk111s required by a variety of electrical-electronic occupations. It -

stresses application of fundamental arithmetic and scientific concepts and

" encompasses advanced electronic concepts, troubleshooting, problem solving,
‘technical English and applied advanced mathematics. -

<

Areas!for Training ‘ BT - N ’

. , . . ’ A
Inside electrician * . Electrical appliance repair ’
Maintenance electrician _ Electronic service technician'

Electronics assembler ' Electronic technician

"
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Prbq__m Goals - .
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IStudents will be able to ' . .‘.'

o

0.
B

.

"Know and apply safety practices standard to the electrica]
industry. e

‘ Communicaté in technical terms.

App]y theoretical e]ectronic, scient1f1£ and mathematica] e
~concepts: to the ana]ysis of a circuit -

Do practica1 anqusis of electrical/electronic equipment .

Apply skills in the assemb]y, "maintenance ‘and repair of
electrical and electronic equipnent.

>

'Speak, read, .and write in a manner which w111 demonstrate ’
technical maturity -and’. 1eadersh1p

App]y basic 1eadersh1p sk1115

,App]y entrepreneurship skills to the eYectrical c]ustern

Py

***************)\‘********************

Course(Content*Goals

TECHNICAL COMMUNICATIONS | S

Studente will be able t?A*‘ , :' , .

‘Use color codes.

K d

Use

Use

Use .

‘Use

Usé

Use

-Use

Use

!

schematic drawings. ,
1;iyout diadrams. ‘
a b]ock diagram. .

explod d pictor{;1 views.
wirin 'pictorjal vigws; ' | B

sketches, ‘electrical drawings.

blueprints and. spec1f1cations o o SRR

drafting d1m§n§1on systems.

¢
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Usé-equipmeﬁ;;ﬁhndqjs: RPN

Interpretfnameplgﬁe depeﬁ;'?'
Use dataiﬁrqm gEaphs,kEgsﬁesf and charts.
Keep costs and materiaiszrecofdsﬁﬂ o

* Maintain inventory of materials.. Lo

FiN ouf Job/time work sheets.’

Complete business forms o Co s
- " ; Use‘parts catalogs. o . V
‘Phone-in parts ordeys . ”E : S~
‘- Hainfain safetyErecords. ) ' |
Write formal and 1nforma} technical reports.. . i\\\\" I
| Consuit-with“inspectorf supervisor, peers, eEc. "~ ,
Deal with EUstomers. e - ) .
Fo]]dw.writ%en;'sequentiel d{rections; | o "; o : ,\A}ﬂ;
o Follow o;al, seduential directions N ' -.l'. . r | '
; 'Accomplish speech preparation and de]ivery ‘ g ‘
' Use standard schematic symbols

Use e]ectrica] abbreviations S o o .
MEASUREMENT AND EVALUATION
‘ ‘ Studepps wi]J be;pb]e to:
Read meters
Use volt, ohm mi]liameter (VOM) .
. E; Use vacuum tube vo]t meter or djgita1 multimeter (VTVM) (DMM)
Use a-digita1 voltmeter. - |
Use.a power supp]y.'
-+ Use signal generators (AF) and (RF)..
Use en.oscilloscope.(ﬁehera1-Pu(pose).

' K




.’”Use an osc1]\pscope (Laboratory type) ‘ e
Use a tube tester. o " o
- Use a transistor testert |
Use - a eapacjter,testeri v LA | . _' }.

Use an 1mpedange.br1dge.
Use an amprobe‘ o
; Use :a subst1tution box (Resistance and Capacitance)
‘ Use akfrequency ‘counter. o
Use a meggers' ‘ _
' Us% an 1solation.t(aasformer_(safety d 1Ee)?
Use a growler * //gy ’
L}CONSTRUCTIQN INSTALLATION, MAINTENANCE REPAIR
Studeqts will be able to:
Use. EOffect'soldekiné techniques.
Use.proper desonering_teEhniques.
‘Proaer]y use hand tools. T

! : ’.
Use a micrometer.

-
Use an electric hand drill and dri]l press
Use wire wrapping equipmént.” - : = S,
Use a sabfe.saw. ‘
Use a stud gun.

o Use a vacuua pump.. : | . - .-

" Use a bearing puller and 1nsfa1]e;;’

Perform power tpbf maintenance. )
Use a p1pe‘bender,(h1ckey).
Use flarihg too1s; |

Use cutting and threading tools. “ . ' S




Cofnect wire to terminals.

‘Cuw'strip/splice wire and* cable.

Use fastening Qevices (screws, bolts, - rivets)

relays, timers§ etc.).:

Insta11'ah e1ectr1c»serv1ce *
Install boxes.andvpanels ' ‘,:;" o | o C.
;Ihstaﬂl cqndoqt ‘cab]es, raceways and fittings . :
'Install/COnnect grounding devices . ‘ . )
Install/connect fl}tures and app]iances ' L : LT TN

»

Ident+ y wire and cab1e by size and coTor code 7‘ . ' S
. Form cable harnesses T ' f_.._ﬁ’ ‘ /
Lac /strap wire.. . - ~

~

- . * »>

Prepare and connect cables and wires. . o :
: . - A N\
Identify electronic parts and components.

Assemble, install, and connect saﬁtches transformers, capacitors
subassemb]ies !

Consfruct‘chassis

L

Inspect/replace protective and. control devices (fuses, thermal switches,

B Y

Troubleshoot a series circuit. L

Troubleshoot a parallel circuit.

Maintain electrjcal/ﬁechanica]'systems.

Adjust/repair-sma]l household appliances.

Inspect/replace/repair motors, generators, servos, ‘%etc.
Repair refrigeration systems.
- /

Repair washing machines and-dryers. o .gk

.




» ELECTRICAL/ELECTRONIC THEORY, SCIENTIFIC PRINCIPLES, MATHEMATICS
Students will béf-ameip: o S ‘ -
" Explain the electron theory_-
'Explaln and calculate voltage.
Explaln and calculate current. and resistance.
. ;Explaln conductors,\lnsulators and semiconducfors
- Explain_and calculate Ohm's Law,_'
. . Eiblaln'and.calculate watt's Law.
.A'Explain-and calculate serles reslstlye clrcults
. Explaln the voltage d1v1der
Explalnéand calculale parallel resistive clrculté.'.
'Exnlaln and:calcnlate seclesipacallel reslsflye circuits.-
' 'Explaln'and“calculate Kirchoff's laws. |
’ Explaln magnets'and magngs ic flelds;
Explain AC terminology.
" . Define and calculate sine wave values.
Calculace AC}nower. : h
Explain and calculate 1nductancel

Define and calculateARL'tlme constant. ‘ Y

Define and calculate inductive reactance.

_Explain transformers.

~Expla1n and calculate.capacltance

Define and calculate RC time. constant Ax' l | o . ;5
Define and calculate capacltlve reactance.

N - Measure and calculate serles 1mpedance.

* -+ Measure and calculate parallel 1mpedance

Explaln resonance.

D




Measure define and-ca1cu1ate _ries resonant circuits
*« . J ' . . [y

L ‘Measure define and calculate. para]lel resonant circuits

- Define and calcylate circuit Q and bandwidtn T h :(”_‘ | S .
' Explain f11ter networks | | |
| ;Desoribe_the DC’ generator:
o '__ iDescribe.the alternafor - e i»'
. ?-,'.._‘ Describe the. DC motor |

-‘Describe the AC motor ‘}

Sp-

'Explain solid state junctions and diodes
"Use semiconductor diodes |
Explain the zener diode. f. S
“Explain the silicon control rect%fier'(SCR)i;
Eprain'fhe characteristics of transistors
Explainhthe characteristids of the: field effect transistor (FET)
“£xplain and ca1cu1ate amp11f1cat10n . : ”' . o |
.Enplain transistor voltage amplifiers I ' | | T
)Explain-power supply'rectifiers.. o ‘ “
Exp]ain power suppTy filters. N
Manipulate basic,arithmetic,operatﬁonsm ,'
.ComDute fractions. : - f; | | ' “"4”
]Compute oowers¢and roots. | B | } o S

" Use ratio and Drdportfon. R e - | o L

Use scientific notation.
‘Compute percent and tolerance.
-Calculate db units.

Use algebra.

"
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-8 3 f So]ve right tr1ang]e problems

'"*'So hasor problems. ;-'

. PERSONAL. DE ELOPMENT AND LEADERSHIP

. Studeritg y111 be.able to:

¢ _ : —_— L ‘ .
? Eﬁtaﬁﬁ “and pursue goals ‘based on personal values. = \\\
U : Secdra job Téadsn - o - : : -
. Bu11d'a-pen§ona1 resume. . . : . .

write a }ett'er of introdliction.
‘Interv1ew fdr a job _

Fi11 out a job app11cation o o ..- - ' - f
- ' | "Fo]Tow up on an interview. | | | )

-~

Discuss reasons for the necessity of organized labor in our society .

‘ Read and 1nterpret a 1abor contract

" Analyze and suggest solut{ons to typica] human re]ations prob1ems'1n work -
;settings

". .~ Demonstrate punctua]ity and regu1ar work_a;tendanca; _ o 4
;.work cooppratiVeiy'with'others;
Dem!ﬁstrate'safe work habits.
W . Demdnatrate desirable attitudes.

Function effectively in a,vocational studént/f:9anizatjon.
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. sample Performance Objectives - _ . o )

- .Given the schematic diagram of a common base anpllfler -common emltter Lo :
\ amplifier and common collector ampllfler, the student will write the dis- . T
tinguishing characteristics of each. . . . '
‘Giver? the collector curves and loadlines, the'student'wlll calculate the 3 '

operatlng point, Q, collector, emitter and base current, collector and o
load voltages,~voltage, current and power gains. : ) o

| leen an .emitter ampllfler and a set of flgures the student will set‘up
and measure the operating conditions of a common emitter amplifier to S\
verlfy load llne calqulatlons : : .

_ : Given an amp}lfler and flgures, the student will calculate the voltage,
s _ current and power galn of the ampllfler :

. Given drawing materials, the student will be able to sketch a dlagram of- v
."the phase relationship between the . 1nput and output.voltage. o

. . - &
. . . Lo
“. L . B » N 4 . .
= . a * e . -
«

Course Tltles and Descrlthons .

v?.
_—

° , A

- ELECTRICAL CLUSJER I: IKstructlon,for the first year of the electrlcal clus-

~ ter.should include all of -the competencies under all of the content goals :
‘which are common to all of the occupations listed in the electrical ¢luster L
guide. This tnalnlng must 1nclude al manlpulatlve, recognltlon and theore-

-t1cal skills., : ] o
ELECTRICAL. CLUSTER 11: The first mester-of the .second- year of the cluster
“the student should be allowed a choice to.specialize in one or two of the

- occupattons listed in the electrical cluster guide. Specific competencles _
for the performanCe of these occupations should be taken frpm the 1ist pro-

. vided and the’ student allowed to_train to entry level or for further educa-
tion as desired. The second seméster of the second year should provide the .

student with’ cooperattve work efperiences which enable her/hlm to apply the_‘,/\\;;\k—‘//
-classroom/laboratory experlments to real sltuatlons ‘ ~

-
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"Hinimum Electrical Vocational Cluste_,Approval Crit Ffﬂ

. shall meet the criteria for. approval of all secondary vocational education

1nstruction as listed in the Handbook of Policies and Procedures f'r Voca-.

In add1tion to spec1f1c cluster criteria, state- approved vocationaé programs

gpal Education Instruction 1n Oregon Secondarv)Schools 1985

.Criteria outline: '
ﬁ_\\ ‘04 credits (130 hours of credit) offered
-2 credits each of o two years or 4 credits in one year

° Instruct1ona1 time b]ocks of sufficient duration for sk111 development
© to meet 1ndustry standards .- : _ -

e Program goals course_goals and 1nstructioqpl content which reflect
+ those 1n the state cluster brief. :

A

" @ rovision for occupational cooperative work experience If offered, it
‘must be in addition to the 4 credit basic instructional program. .

e Vocationally certified teacher. . . o 2
¢ An active representative occupat1ona1 advisory comm1ttee .,’ 1

(] Vocatio al Industr1a1 Clubs of Amer1ca (VICA) as. an 1ntegra1 part of -
. the 1ns“t1ona] program.

***w"**'**'********l"*\\*'******'**.********'****
A | N . N . - ) .

-
‘Organizational Options

There are many acceptable options for de1tVery of instructiong) content ‘while .
assuring that a quality program is provided. Schools have the opportunity to
schedule classroom and laberatory activities to accommodate students and to

facilitate learning. Delivery options include g}ter school weekends, summer
school or alternate-days. . . ' '

10
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" option S T A
’ | o 1-Year | 2-Year - 3-Year =
‘ . --Level I s A ' .
' . o L o Basic Elec.
3 X L - ‘ e - : 1 Credit
° Level 11 | L B A o\
T L - Elec. I. v | Elec. I’ I‘
' ' ' L 2 _Gredits [ 2 Credits
. © Level III D L = - -
' S Elec. I-II = Elec. IT - | -Elec. 1I
4 Credits "1 2 Credits - _2 Credits
Option D e , IR
.~ 1to 3 year program ° .. ? \\Q 7 ..
N : ! ’ . . ' ' ) . 3 ®
.. flexible time . -~ E _ SR | -
) flexible credit BRI SR "
For Option D, 75 percent of enrolled students must pass appropriate student |
occupational competency achievement test at completiqn of program with a-- /-
o - score equal to dr better than national norm. Tests are developed by the
.. National Occupational Competency Testing Institute (NOCTI). Contact NOCTI
» +  1iaison person, Oregon Department.of Educatien, 378-8376. . to
If you need techhical assistancé,.céTl the Occupational Program Specialist .
at the Department of Education. The specialist's name and phone number
appear.on the first page of this document. . o o,
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