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" ABSTRACT - -

The results of a flve-step cnrilonlum’analyegs cf the

°1eétr0n1cs program at Fresnc City Cclleqe, Ca11f thia, are provxded
“in this booklet. (An ana1y51s of four cther vocaticnal EIcgramns are
provided -in 'CE 019 817-820.) The products ¢f step 1 -dinclude a
definition. of the employment opportunity . for this area and a

~ Statement of the skills/behaviors/attitudes required/fcr exflcyment;
program: currlculum okjective defined cpec1f1c tc the stated

' emplovment\vequ1rements- performance requirements  for the stated
program curriculum objective; curriculum cbiectives of all existing
-vocatlonal/occupational courses presently required fecr graduation
from this prodaram area; and 8 definiticn cf the.terminal mastery
(coqnltive/affectlve/psychomotor) ‘which students ‘must achieye from
each non-occupational/vocaticnal course included in the program. Step

2 includes a cognitivesaffective/psychcmotcr analysis of each stated

ourse objective and the criteria of mastery \for each iten,,

dentified. Step 3 includes an identificaticn'.cf items of mastery
required - in each course which represent problem areas for the
disadvantaged-student; and a diagnosis/identificdtion of the nature
of .the problem.areas and their perceived causes in terms of
student-rela ted and curriculum/course-related causes. Step U 1ncludes
a restatement of th€ priority problem area as terminal performance'.
ohjectives, criterion measures for each terminal performance
‘obdjective, learning requirements to achieve eath objective, ‘an -

, organization ‘of learning'stress; and an analysis of .alternate methods o

and media. Finally, step 5 ‘includes spec1f1c reccommendaticns of
proqram/course change to elipinate 1dent1fied rrcblems and produce
the required masteTy. (JH) S . -
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The 1argest task undertaken 1n complet1ng Phase II of th1s progect was the 'j ;;//z

4,

’ 'thorough curr1cu1um assessmentf§?*the f1ve vocat1ona1 educat1on programs focused |

' ™~

4

» on\by th1s proaect (Automotwve Mechan1cs, E]ectronlcs, L1censed\£;cat16na1

Nurs1ng, Reg1stered Nurstng and Off1ce Occupat1ons) “'This analy S sOught to

"1dent1fy the spec1f1c hurd]es wh1ch were prevent1ng student success, and then to

- determ1ne what spec1f1c 1nstruct1ona1 methods/med1a changes wou1d have to be
' tmade to e11m1nate them. . ”:bf,- v '

. . . . v
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-‘methods and, med1a of \\?truct1on were reassessed to determ1qf if they were.
J‘most appropr1ate, g1ven the un1que needs of the target stud%ntsfand the '

ipcharacter1st1cs of the sk11]s/know1edges/att1tudes to be mastered

'The process used by each team was a h1gh1y systemat1c one. Itvsoug _

\ ; 1 /

v . . /

.cr1ter1on referenced bas1s Emp]o _ent reqU1rements rep1aced textbook tab]es

«

 of. content as ‘the bas1s of determ<n1ng what shou]d be mastered Ind1v1dua1

.mastery rep]aced c1ass stand1ng as the standard of success or,fa11ure, and the

g ), e

: Ao ) S,
.’/ ‘ 'v"\2. . . . .

.

e11m1nate assumpt1on and to standard1ze the curr1cuﬂum ana]ys1s'steps be1ng

'app11ed by each of the f1ve instruct1ona1 des1gn teams AN teams app11ed the ;*'

-Afsame steps, 1n the same sequence, and aga1nst the same standards of compJet1on._“

. . A2

As .much . as poss1b1e, the process rema1ned a constant It was on]y the contént/l

: sk111s/behav1or be1ng ana]yzed that~dﬁffered from team to team The mode] of R

'curr1cu1um ana1ys1s that was emp1oyed can be found on paé; 3 AN team[members"’

Vo . . ) R : P . e e o ».:
S I 5 -1_ T e : S



‘There were f1ve genera] steps applied-by'each‘team A 11st1ng of those steps

;can be found on pages 5 and 6 Th1s book1et has- been sect1oned and bound

\ - . t . . . L . s . . ) -

A P

;were tra1ned 1n its app11catvon. In add1t1on, a. consu]tant from the developers- '

‘of the mode] worked w1th each des1gn team as they app11ed 1t to their vocat1ona1

educat1on program : o o : f:*

A )
- r - - . ' ’ T e " 7
L . .. . . (
. . ) . X . . .
. L ) . . _ . Y _ ©
- . . . . ) . - PR -

-

§ aocord1ng to those ﬁJve steps. At the beg1nn¥ng of each sect1on, you w111 be
'}'provided with;a?genera1 overv1ew of what the team d1d-at that step y You w111 B
e then be g1ven a 11st1ng of the analys1s funct1ons performed by the team at

,that step For steps‘3 and 4, you will a]so be prov1ded w1th the deta11ed

uct1ons g1ven to the team and cop1es of the forms they used The curr1cu1um

Wh'Ch they were deve]oped °,'. ' ';' e

A
i .
v . : : .
v o . BT

: we hope‘that our.effort wiTT be'of Value-and“that the fo]]bwiné\ana1ysis milil
' *;uhelp e11m1nate the hurd]es wh1ch are keep1ng d1sadvantaged and/or hand1capped
o vocat1ona1 educat1on students from successfu]]y acqu1r1ng the skwlls, know]edges

_and att1tudes they reqU1re to enter the jab market p]ace-and, as a m1n1mum,

ach1eve the1r 1ndependent surv1va] po1nt

[ ,_,
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SPECIFIC NORK ASSIGNMENT T0 BE COMPLETED BY. gACH CURRICU” " DESIGN TEAM

y The* fo]low1ng f1ve steps WI11 constItute the tota1 scope of Work to be comp]etedl
~* during Phase IT of" the project. Establish yo own{wdrk schedules and meeting
t1mes “A11 work. 15 to be completed by Decembe ]6 1977 R

'a) Der1ve Emp]oyment RequIrements\; a defInItIon of the emp]oyment opportunIty _
: -and a statement of” the SkI11s/Behav10rs/At¢1tudes requIred for emplqyment CE

e b)'DefIne your Program Curr1cu1um ObJect1ve specIfIc to the statéd Emp1oyment
- ,*RequIrements - focus on requIred fIna1 mastery ‘_‘ o L wdt
o : .w--‘.‘ . e ey
" ¢) Derive Performance RequIrements&for the stated Program CurrIculum ObJect1ve
" These represent statements of--all operating limitations, conditions or,.:
givens affecting the ImplementatIon or - content of the Program Curr1cu1um ‘
.ObJect1ve e o | .. .. _~';”7,I»

E i d) Trans]ate alr ex1st1ng oourses present1y requ1red for graduatIon from your
o ;program area 1nto curr1cu1um obJect1ves (vocatIonal/occupatIonal courses on1y)

)*Def?ne ‘the termInal mastery (CognItIve/AffectIve/Psychomotor) wh1ch students
must. achieve from each non- occupatIonal/vocatIonal course 1nc1uded in your

‘ program L ) ) :

2 . ) o . . . . _,‘\,v Y - BN
STEP2 ‘_ . ER | -
a) Perform a CognItIve/Affect1ve/Psychomotor Ana]ys1s of each stated course :

. objéctive to derive ALL hIghest 1eve1s of mastery requ1red for successfu] .‘f
comp]et10n of the. course ‘ ) _ ‘

b) State the. criteriu of mastery ?or each Item 1dent1f1ed in the Cogn1t1ve/ ‘

- Affective/Psychomotor Analy$is." These statements would include the method

,+ . of evaluation and the 1eve1 of performance 5eqUIred of the student (How

nd How u§11) This stateément is not the exdct test item that the student-
ou]d .encounter (Cr1terIon Measuref—— -

c) Assess each course to: confirm. that the sequencIng of he Items of mastery ?u

s correct according to the taxonomiés;  and that the cymbined courses will _
‘produce the mastery demanded by the: Employment Requirements and the. Program )
CurrIcu]um Obgect1ve (vocat10na1/occupat10na1 courses nJ ) LTl

STEP 3 . ,,3’7u._1, o ' 5:-~-’_'-:"-,g 2 B , - s

a) IdentIfy those items of mastery required. in each course wh1ch &epresent ' _
é’ﬂ:* prob]em areas for the. dIsadvantaged student, i.e., requIred prof1c1ency 1eve1s

-~




--.4; ” .: | (‘] ) T
not:~ be_‘ingv‘l_ atlitg'ined, o e .

gf‘ﬁ)'DngnOSeVIgehtify;tHe.iature of the problem areas and their pércengd_éauséé-
... for'performance deficiencies “in terms of 1) student related and 2Z) curriculum/
o Cpurse'rélategycauses, S 3 TN .

v jiﬂ7c),Priorftizé.IHeJidehti%ﬁgd probTem}éreas;qccbrding'to their critiha]fty for
- .continuing success by the.disadvantagey-student. ' .

Y
1 ol ‘.
(RSN P

L o

STEP' 4

ﬁ,»?;¥$) Réstafé_}ﬁé priority prob1e¢ akeas ds Termina1‘Pe}formance Obje??iVés.- .
| b) Dérive Critériﬁn‘Meéégrég foh eéch Term{ﬁéi.Perfdrmanée,Object%ve.
__~i_e)"AnéJyze tﬁé’Léa}ninglR;quiréméntéifo Achiéve eébh Objeéfive.‘
; :jkd)VOrééhizetthe 1éarn€ng steps; - o
\é) Ana];ze alternate_Methods and Médié; |

STEP-5

a),Define.Specﬁfic'§ec0mmendatjons-of program/course chhnge to eliminate the -

Co ~-identified problems ‘and produce the required mastery.
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C o, S N o
© CRESEARCH AMD DESIGN - '+ EEVREE
T ProgeCcT: MOBILITY .. . .
, -STEPS OF CURRICULUM ANALYSIS: * . =~ .= "\
.4 .,. | STEP l- , . / . "“ t PN

-

. As THEIR FIRST:STEP, THE DESIGN TEAM SEEKS OUT THE . .
EMPLOYER S.STATEM?NT OF SKILL'S/KNOWLEDGES/ATTITUDES REQUIRED
. FOR EMPLOYMENT, |HE COLLEGE'S VOCATIONAL PROGRAM AND, ITS
- COURSES. ARE THEN: TRANSLATED [NTO MEASURABLE PERFORMANCE OB~

3

JECTIVES..

.+ THIS STEP gLEAREYvDEFINES THE SKILL:S/KNOWLEDGES AND. - ' .

ATTITUDES REQUIRED FOR EMPLOYMENY WHICH WILL BE THE ULTIMATE -~ ="

- REFERENT FOR, THE“ENTIRE PROJECT.NBG%,ALSO<TRANSLATES THE -~ .7
COLLEGE'S VOTATIONAL' EDUCATION PROGRAMS_INTO:MORE PRECISE et

. STATEMENTS OF REQUIRED FINAL MASTERY. THIS 'FINAL MASTERY ' % - .

.o WILL BE THE TARGET OF ALL. UPCOMING CURRICULUM ANALYSIS STEPS, * .

: - . . ’
. , , ‘ 3 .

Step L: \; T ’ e , S
‘ - ] / . . oo N
A) . Der1VE EMPLOYMENT REQUIREMENTS - A DEFINITION OF

gHE EMPLOYMENT OPPORTUNITY AND A STATEMENT OF THE . T
KILLS/BEHAVIORS/ATTITUDES REQUIRED FOR EMPLOYMENT, ; -

‘B) DerINE YOUR PRoGRAM CURRICULUM, OBUECTIVE SPECIFIC , .+
' TO THE STATED EMPLOYMENT REQUIREMENTS - FOCUS ON .

. ‘

 REQUIRED FINAL MASTERY, PR

- C)'ngRIVE'PERFokmANCEIRéQOIREMENTS”FO& THE STATED -
1 .PROGRAM_ unnlcuLUM'OBizcrlvea “THESE REPRESENT . /.

P

., .. STATEMENTS OF ALL| OPERATENG LIMITATIONS, CONDI-.
: * TIONS OR GIVEN AFFECTINGyTHE IMPLEMENTATION ‘OR
"I CONTENT OF THE ProgrAM CURRICULUM OBJECTIVE.

\;~‘;D) - TRANSLATE ALL EXISTING COURSES "PRESENTLY REQUIRED = .
. . FOR GRADUATION FROM YOUR PROGRAM AREA INTO CURRIC- . - -
.~ ., . ULUM,OBJECTIVES ‘VOCATIONAL/OCFUPATIONAL‘FOURSES o e

L. ONLY), , RN

- E) uBEFINE'THE TERMINAL MASTERY (COGNITIVE/AFFECTIVE/ "
" PSYCHOMOTOR) WHICH STUDENTS MUST ACHIEVE, FROM EACH |
- NON-OCCUPATLONAL/VOCATIONAL COURSE INCLUDED INYOUR =~ =i .
" OPROGRAM, /o . | : .

~ . '
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b . , “Job Entqy Requirements o Ty 1;_'¢ﬁ$‘: .
v o £ - : j ETectronlcs Technician e N T Y

1 - o S
The duties oF an’ Electron1ps Techn1cian upan completion of the two year :
program at Fresno City Col]ege are as fo%]ows

kY

) -Prlmary Function 2'j " e vt : - ..‘-f R L A\
. a 2 . A : . . . N
A Under close daily superv1s1on, 1nvko1ng detallcd and exp11cit 1nstruct1ons
" performs and assists engineers or other personnel in routine technical work.
Works frbm writteg and/or oral orders in one-.of the following fields:
R & D or' Pracess, - Electronic Test, Computer Test Service, EnV1ronmenta1 _ ‘
Evaluation and. E1ectF3‘1c Ma1ntenance BN N ¥ T
*‘A ; . . ® . . . ) . B e .
Pr1nc1pa1 Dut1es/Responsib111t1es* . Y o _«yal - = -

§

1. R& 0 or Process Technician - Makes: adJustments or: changes 1n processes : :fd~
or proi§351ng equipment-to produce:microcircuits, thin films, piezes 4F' N

. e]ectrl Semiconductor and electrdnic devices of specific quality, and - R
~yleld.” Performs routine repair, testing, and calibration work on y;'
. . . established test set-ips. Builds - -simple fixtures (e.g.., stacking-. R
-~ . fixtures for. cy11ndr1ca1'gr1nd1ng, evaporation masks)y. instruments,
' Circuits or mechan1ca1 assemb]wes from deta1led 1nstructions . .\ o
2. E]ectronic Test Techn1c1an - Performs rout1né calibration, repa1rnand v
‘troubleshooting work on instruments, systems and circuits. Records and . *
maintains test data on instruments and- electronic”sub-3assemblies. Makes -
adjustments or changes in processing equipment to produce microcircufts, -
‘thin films- and ‘'semiconductor devices of specified quality and yield.
Uses, manufacturing and test documentation to build and test electronic
c1rcu1ts, sub- assemb11es mlcroc1rcu1ts and/or sem1conductor dev1ces
« » $ 2 v
3. Computer Test Techn1c1an --Performs rout1ne testing and troub]eshootlng
* of PC's from board to components; from instruments: to sub-assembly; from
system tbs1nstrument Tnterfaces computers with peripherals’ (i.e.,
1nsert PC boards attach cables and conf1gure softwace)

', « -

SerV1ce Techn1c1aq A*Performs rout1ne troub]Eshootlng, prevent1ve

‘main¥enance, adJustmen§ -and,calibration work on ‘a specified line of
“instruments, RecordS*and maintaims test data‘on. parts and ‘injtiates
repJace nt parts rei HEsts.. Replaces modules or"compgnents as- d1rected,¢
=by superdisor,. Refu b1shes equ1pment (pa1nt1ng, cTean1ng, etc ).as o T
“required, s . _ , R

5. E]ectronic Maihtenance Té*'n _?;n,- Pérforms rout1ne ca]wbrat1on repalr,'
~and troublesdooting of vag”ousi ompany~oWnédaan truments (manufactured
- by HP ar othér companies) as §peglf1ed byng i Fivision's procedures and
o cal1brat1on programs. These: products ame nOrma11y those of" m1n1mum
comp]ex1ty Records _and ma1nta1ns calnBratloQ data and )n1t1ates re-
p1acement parts requests _ . . -

N % Note Dutles 115ted are. not all- 1nc1u51ve but are 1ntended to be 1nd1catnve*“ |

Of the job. o 4 ju‘ S s . R
f . - ‘. ::: ..9'.. N T, R / L “ et
. . N . . B ‘ . o / - . R
.ol ‘ : , ey -
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Rtsearch and Dosign Project E]ectronigS'
- Job Entry Regurrements (Contlnued)

-6. Semiconductor Technlcian - Fabrigdtes under d1rect10n sa11con dev1des, - '*W

» - silicon integrated circuits pedevices -in'various T11-V compound materials, .
.+, working, from run, sheets :apd“basic process speC1f4cat1ons ‘Able-to per-u .4 ,

' - form severa] of . the foJ*ow1ng fabrication processes, i.e., epitaxy, D TR

diffusionsg, photor 1st, c]eanvng, etchlng, and/or"some, of ' the fo]]ow1ng

® bonding assemb1y procasses, i.e., ba]l/bonding, ultirasonic bonding, .lead =

bonding, die attach package sealing, we]ding and soldering, etc¢. . oL
Ability to wake minor. process.changes as’, instructed by the supervisor... S

... Able to Anspect wwn work as run. is processed Performs rout1ne 0C or RF
A e]ectrica]xtest1ngs related .to semiconductor. fabrication. Prepares - -

" . chemical. mixtures and so]ut1pns fo11ow1ng 1nstruct1bns from eng1neer

7. TV Technmcian Iy Sets up, operates, and makes minor adaustments to v1deo f-'ﬂ']‘l-~'

. and audﬁo equipment Carries out: routine preventlve maintenance pro- . . .
cedures. Ass1sts in,troubleshootingand repairing video and audio = ..
qu1pmen€ Performs TV product1on‘re1ated tasks as ass1bned by super- o
v1sor R L . . . e S

,,,,,,

'f?g1. ‘HOW to_fil] ouE,a J5?°app*itatid

.2, How to perform 1n a- J@b\1nterV19W;

3;_ How to'read technfca] manua]s "‘f‘v;-g/'e::”"f' | ) :
‘:>_A{ﬁ.How_to?fo]1ow‘wr1tten 1nstruct{ons/eng1neer1ng 1nstruct1ons -llf i.;”ff'-
:-s, _Howato{fo1low oral 1nstruct1ons /if;' S ;.} ;tj'.f~gféiﬁ-" P
_S How o write out a~work report .;:'f‘; fli' | _~f,”f "“’.":)..t’iiiﬁg )
A How to write out a work order : .v' - ",T.- 'di;ﬂi'.f&m":n 'Zi,f ;é.d,é.n* R
"fé: How tolmake out'a billy comput1nq costs of mater1a1s, 1abor and taxes .i' .

";7 'How to perform the necessary tasks 1nherent to the. techn1c1an s ro]e""

.._'.‘-ﬂ.
L

- Jab Entry Requ1rements - What He Must Do \;~ J: T__-§~{'§‘i L :‘";,?;ﬁA -i ' .".f
' MEJT; B&: ab]e to’ use the var1ous meters emp]oyed in test1ng o _?ri‘“v->~i'37~ ;' ‘
: | Be able to use correctly the too]s emp1oyed in the ma1ntenance and repa1r T 5.;
flf~ . of e1ectron1c dev1ces . »1‘ o ---.M;-'.v_\ f. : e o v?’éif
'%:.3. Be ab]e to observe the proper safety.precaut1ons 1n the use of the too]s g* 
; and equ1pment he will be work1ng on.7~"._w._ , L s _7_%1¢1 e
/ Job Entry Requ1rements.- Nhat He Must Be (BehaViora1'and:AttitUdina1)§fv1‘v"¥'°t_”_;f
' A0 R s
: Az S




e
: Research and Des1gn ProJect E]ectronlcs I . ‘ ’
- Job Entry Requ1rements (Contwnued) .

._1.“ He must ma1nta1n an acceptab]e appearance o

' 2.‘ He ‘must be ﬁb]& to accept construct1ve cr1t1c1sm ‘ \H .7
- 3. He must be ab]e to get a1ong w1th h1s fe]]ow workers . )
B 4, H1s work must be cons1stent w1th adequate qua11ty standards;'; i?‘ e )

#ngEﬁ. Ii§: He must be\abJe to/foljom'1nstruct1ons.f . e | ,}‘
: i6. He mu&t show respect for. equ1pment and other property : ‘;:7
7. He must be punctua] ‘ [': S ’ |
i§. He must be w1111ng to work unuSUa1 schedules ‘when requ1red \;:-

é, He must be willing to re1ocate accord1ng to the demands of ‘the part1cu1ar

Job or the Job market in genera] N R

- 10. He must be w1111ng to cont1nue to 1earn and keep abreast of the constant]y

' changing f1e1d of e]ectron1cs C e Ty
: . i P
v ,\'-j_ . _
- \;“‘
- . L-. '_
- : in ¢
) f\) [ _
N . . ,'.‘
4?‘:. v. . ) IF‘.
;o . o \ 5
& S SO A ¥
s
\ v ‘ ° . ,;4"‘ i
) . -. ‘. - X -

o o) . I
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. 0w, THE'FOLLOWING'PAGES,'YOU ARE PROVIDED WITH AN ;
ANALYSIS OF THE ENTRY LEVEL SKILLS/KNOWLEDGES/ATTITUDES

REQUIRED TO SUCCEED IN THIS OCCUPATIONAL AREA. THE INFORM"-«“

ATION IS TAKEN FROM"THE DICTIONARY OF OCCUPATIONAL TITLES;
D 0.T., ‘COMPILED BY THE DEPARTMENT OF LABOR.' '
T\Ts ANALYSIS IS¢ONE OF SEVERAL SOURCES. USED BY THE

PROJECT DURING PHASE II TO DEFINE THE LEVELS AT WHJCH A
\
1 STUDENT WOULD HAVE TO BE ABLE 'TO PERFORM IN ORDER TO ENTER
{
AND SUGCEED IN,THIS PROGRAN. THESE LEVELS FURTHER SERVED

<

”{'TO_HELP PUT LIMITS ON REMEDIAL - PROGRAMS DESIGNED TO - BRING

: A STUDENT up TO ENTRY LEVEL STANDARDS ,

\

oy

£

Y
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* RESEARCH DESIGN PROJECT FOR.DISADVARFAGED STUDENTS 'DOT INFORMATION SHEET

VOCATIONAL PROGRAM: :  ELECTRONICS . = .. *  UCLGeimiONAL eDicAmioy

—

e o e NOV L5977
g hPNORKER TRAIT NUMBER THIS! VOCATIONAL GLUSTER 8 ,--;V»lf)-Q{Z:;:~
JOBS WITHIN, THIS VOCATIONAL CLUSTER 3 ____' _" N |

Job .o DOT Number' .

1. Electric Motor Amalyst . % 721.281 |
2. E]ectriciathgséérgh_._ _ o 726.281 .
3. Electrical Equipment Tester . 720.38¢ . - - A
4. Rudio-Video Repairman: . F729.281 " '
5. ,Eﬁectric Motor Assembler . = - ‘:721”381
' : o - e
- BREAK-DOWN - OF 'VOCATIONAL CLUSTER WORKER TRAIT INFORMATION S .
A CLUSTER: +  ELECTRONICS . -~ = R S
1. -Efectric Motor Analyst 721.281 . | ' '
. B. JoB: 2. Electrician Research _ DOT NUMBER726.281 , -
' 3. Aud*o Video Repa1rman - . 729,281* o B

" C. WORKER TRAITS RELATED 10 DATA PEOPLE THINGS
A Ana]yz1ng

. B. No Significant Re]at]onsh1p R y
«  .C. Precision Working : :
D GENERAL EDUCATIONAL DEVELOPED REQUIRED ' . o E}
o e _ ; =
1. Reason1ng Deve]opment -- leve1GED 3 & 4 c

oA
_App]y pr1nc1p1es Qf rat1ona1 systems] to solve’ pract1ca1 prob]ems and dea]
with a variety 6f Zoncrete variables in situations where. only limited standard-
ization exists.  Interpret a variety of instructions furnished in written,
_oral, d1agﬁammat1c, or schedule form.. ‘
i 'App]y common sense understand. to carry t instructions furnished in written’
» oral, or d1agrammat1c form. Deal with proglems involving sévera] concrete
~ ~ variables in_or -from standard1zaed s1tuat1 ns

7
s

[
1A

-15-



o
D.GENERAL EDUCATIOMAL DEVELOPMEnT///QUIRED Con't.- ' e
fa ;?Aia1 Dévetoghent, Level G0 384 .

o
”‘.nary ar1thmet1c a]gebra1c, and geometr1c procedures 1n standard '
jpp11cat1ons . Dl . e

3. [LanguageiDev‘]opmemt~ LeVe1' GED-3 &’4"

' .Comprehens1on and express1on of a 1eve1 to
-Tran§cr1be ‘dictation, make. appo1ntments for. ‘executive and hand]e h1s
"personal mail, [interview and screen _people wishing to speak to_ him, and
_write routine orrespondence on own wnitiative. : X
-Interview job applicants to determine work best suited for the1r ab111t1es
and exper1enc s and contact emp]oyers to 1nterest them in services of '
agency.
~~Interpret technical-manuals as we]1'as draw1ngs and spec1f1cat1ons
such -as layouts, b]uepr1nts and schemat1cs. . /.

(Cont1nued 2 b).

. 1Eii APTITUDES Spec1f1c capab1]1t1es and ab1T1t1es requ1red in order to ,'
DTS 1earn or perform adequate]y a JOb duty. o _

Aptitude .« Level ' .Explanation .
: G v T INTELLIGENCE: * General learning ability.
SR : * The ability to "catch on" or understand
‘ ' ‘ C instructions -and underlying principles.
- - : o Ability-to reason and make~3udgments
- X ’ % " Closely re1ated to doing well in school.
T S - : (4) - The Towest: third exclusive-of the -
o L ‘ ' bottom 10 percent of.the population.
e . This segment of the populatioh possesses
‘ S " a below average or 1ow degree of the
e | . p ap¢1tude

v o - 4 o VERBAL Ab111ty to understand meanings of
: : . words'and jdeas associated with them, and -
o o ~ to use them effect1ve1y * To ‘comprehend.
w o o . language, -to understand re]at1onsh1ps
' : be'tween words, and to underetand mean1ng§
A . ~ of whole sentences.and paragraphs.
s ‘ . - . present 1nformat1on or 1deas clearly.

x S R S




P oa
- ' \_‘ . \
. Aptitude  Level - ® . Explanation (Cont1nued) .
~— — — - 3 : ~
P ' /fhp : oot 4 . T NUMERICAL: Ab111ty to, perform ar1thmet1c
o . A operat1ons quickly and\accurate1w : ;
7 L — Co 3(4) See prev1ous page \? _ . .
L N .4 .‘1‘17, ' SPATIAL Ability to compﬁshend fo}ms '
e .~ ...+ . in.space and"understand relationships
B : - %: 0 -of plane and: solid objects.\ May be used

. in -such tasks as’ blueprint nead1ng and in ' -
- solving geométry problems..  Frequently AR
L *h- _ e - described as the ability to "Wisualize™ - -
e s objects of two or three d1men51ons, or,.to’ -
: RTI o think visually of geometric forms, - . ¥ ¥

- AE:" ' “' :1-1_'~'.5f-;i o (4) See’ Prev1ous ‘page.
s pC~Ts4 .. FORM PERCEPTION: Ability to per;éQve
ST L L pert1nent detail in ObJeCtS or in pr1q€or1a1
7;ffig. K 4 ‘
‘ f:- , ; N ‘
S T '(4) See Prev1ous Page
N K L K s o
© F _ o 4 R FINGER DEXTERITY.: . Ab111t. to move the
. T _ “‘fingers and manipulate. smal] obJects with
e e Y .+ . . = . the fingers rapidly or
o : L - (4)- See prev1ous phge“
T B . L , ,
M I S . MANUAL DEXTERITY Ab111ty to move the
: handSreaS11y and sk111;u11y ‘To:work
with hands-in p]ac1ng and tur1ng m0t1ons
=
- + r ; t -
1 !7 . = 4 .
e % \ |
° i . ’
' ~ . ’
3 . -17- 4 1 s




4 o , ” -3
3. language” Deve1opment Leve] GE‘Q3 & 4 (Continued)
Comprehens1on and. express1on of a level to ’ ‘
--F11e, post, -and mail such material as forms, che&ks, rece1pts, and ‘
: ]15. Yo v R ‘ , |
.y =Copy data from on record to another, fill 1n7report forms, and &ype o
L all work from rotigh‘draft or corrected copy. .- o
L ~ -Interview members of household +to obtaln such. 1nformat1on as age, .
~octupation, and number of ch11dren, to be used as data for survegs, : L
.- or economic studjes. , Sl : - A _
e ‘~.-Gu1de people on. tours through h1stor1ca1 or pub]]c bu11d1ngs, descr1b1ng
Ce e such features as s1ze va1ue, and p 1nts of. 1ntetest~ﬂ o : s
. Y ) N T . o S P
{: bt ‘, . ) i AR G T '\'\"ﬁ". T
. ; - . . (3 i v A . __, . .
N . ) . S e Y T
. -y o ' R e
, S . - . . . ._“ . .
o . - R by .. 6"'_ -
} ) n N A =T : o
e co o -
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& . ¢ . Y . . \f‘ .
E SPECIFIC vVOC TIONAL PREPARATION < Amount of time requ1red to 1earn the S ,
- techn1q es needed for average performance of job dutwes S S
,r1.' Over 1 year up to and 1nc1ud1ng-2 years' e ,_' '~v ' :.:,_
v 2. Over 2 years up to and 1nc1ud1ng 4 years..
3. Over 4 years up to and 1nc1ud1ng 10 years 7':_ j .._ ’ .f};.‘ﬂ q“i)”fga

: / ' ' . . 3 . . . . _ » _\1 . ‘:‘.,
EF INTERESTS - Perferences for certa1n typas Of work act1v1t1es or exper1en2es
o o 7 1. Situations’ 1nvo1v1ng a. preference fbr- act1v1t1es dealing w1th th1ngs and :
: ' ObJECtS S .j,-',,'; D 2 A P -
S . . _ : . B
2. . S1tuat1ons 1nvo1v1ng a. preference for act1v1t1es that are nonsd§3a1 1n
' '~ nature, and are. carr1ed on 1n4re1at1on to processes, mach1nes, and.
_. techniques. :
" Situations involving a preference for act1v1t1es resu1t1ng 1n tang1b1e,
: productive satisfaction.. _ P R
G TEMPERAMENTS 4'work s1tuat1on adJustments required. ' S

'.QL“,"_'= . S1tuat1ons 1nvo1v1ng the eva]uat1on (arr1v1ng§at genera11zat1ons, Judgments,
A » or dec1s1ons) of 1nformat1on aga1nst sensory r Judgmental cr1ter1a
L 2;.>Situat1ons 1nvo1v1ng the eva1uat1on (arr1vnng~atggenera11zat1ons,vJudgments,
or dec1s1ons) of 1nformat1on S [ o

PR R
&,

j . L wed L
. . R - . . ¢ v
) ot 3 . N Fal
o : oy

H PHYSICAL DEMANDS - Phys1ca1 demand act1v1t1es requ1red“to perform JOb tasks

L= LAght work - 11ft1ng ZO(Tbs ‘maximum with frequeht 11ft1ng and/or -

-~ -, carrying of objects we1gh1ng up to 10 1bs. Even though the weight 1ifted
=, “'may be only-a negligible amount, a job is. in th1s category when it requ1res .
s walking or standing to.a significant degree, or when it involves sitting
‘most of the time w1th a de§:ee of push1ng and pu111ng of arm’ and/or

1eg controls

3

M- Med1um work L1ft1ng 50 1bs. max1mum with frequent 11ft1ng and/or carry1ng
... of objects we1gh1ng up to 25 1bs. SO L .

.~ . H- Heavy work " Lifting 100 1bs max1mum w1th frequent 11ft1ng and/or carry1ng
S ".of obJects we1gh1ng 4p to” 50 1bs C _

£11mb1ng and/or Ba1anc14g L ’
(h): Climbing: ascending or descend1ng 1adders, sta1rs, scaffo1d1ng, ramps, :
poles, ropes,‘and the 11ke, us1ng the feet and 1egs and/or hands and arms.

. (2) Ba]anc1ng Ma1nta1n1ng body equ111br1um to prevent fa111ng when wa1k1ng, .
»~ standing, crouching, or running on narrow, slippery, or erratically moving" d
- surfaces, or ma1nta1n1ng body equilbrium when perform1ng gymnast1c feats -




v Co : . ‘,u

H. PHYSICAL DEMANDS Con t

', STOOPING, KNEELING, CROUCHING AND/OR CRAMLING: ‘:7

'.-__' (1), Stoop1ng Bend1ng the body downward and forward by bend1ng the sp1ne at .
e lithekwalst B g - ) L ‘ _ '

| p'(2) Knee11ng ' Bending,the»legs at the_knees'tOrtome'to rest'onathehknee or -
'fknees SRR o A ' : - T

f(3) Crnuchlng Bending'thefbody'downward and fanrd.hy'Qending the-legs‘and
sp‘lne . sl - . | . .. ‘ : ’. “:,- - . .‘ e ,‘ ..‘.-!)'_ . ‘ B

| (4) Craw11ng Mov1ng about on the hands and kness or hands and feet

'-REACHING HANDLING FINGERING AND/OR FEELING

. SR Xy
(1) Readhjng Extend1ng the hands and arms in any(d1rectlon L

.2y HandTing Se1z1ng, ho]d1ng grasp1ng, turn1ng;vor otherw1se work1ng
with the'hand or hands (f1nger1ng not 1nvo]ved) : o

S 3) F1nger1ng P1ck1ng, p1nch1ng, or otherw1se work1ng w1th the f1ngers
: pr1mar11y (rather than with- the whole hand or arm as in hand11ng)

f”'(4) Fee11ng Perce1v1ng such attr1butes of obJects and mater1a1s as -
. size,. shape, temperature, or texture, by means of . receptors in the sk1n,
part1cu1ar1y those of the f1nger t1ps o

{

©SEEINB: e L R e
_Obta1n1ng 1mpress1ons through theeyes of the shape, s1ze, d1stance mot1on,~f'
~coldr, or other characteristics of objects, The major.visual funct1ons are:
y (1) acuity, far and near, (2) depth perception, (3) field of vision - - .
- - (4) accommodation: (5) co]or vision. The functions are defined as fo]]ows
. : R v . - A
~ % (1) Acuity, far - c1ar1ty Gf vision at 20 feet or more.
' Acu1ty, near ~ c]ar1ty of vision at 20 1nches or .less.

Co 3.(2) .Depth perceptwon - three d1mensﬁona1 vision. he ability to Judge d1stance
. “gﬁ;:n{;_ . and space re]at1onsh1ps SO as to see obJects where and as they actua]]y dre.

- (See Page 4 a) ' o .
1L wORKING CONDITIONS -- Phys1ca1 surrond1ngs of a worker in a spec1f1c JOb

v" - e . : ,‘[.. .
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PHYSICAL DEMANDS (Cont1nued) L %f‘;l }
(3)

F1e1d of vision - the- area. that can be seen up. and down or to the r1ght

or. 1eft whifle the eyes are: fixed on-a g1ven pomt
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e RESEARCH AND ‘DESIGN PROJECT
L , - ELECTRONICS.

ST o, _ Program Curr1cu1um ObJect1ve L |

e Upon compTet1on of the two-year cert1f1cate program or - the comp]et1on of the

A.S. degree requirements the student w111 be prepared for empToyment as an .

eTectron1cs technician. : . 5 .

v The student must achieve knowTedge and skills in bas1c e]ectron1cs (pr1nc1p]es
and, ‘applications). g/she must be able ta ana]yze des1gn, construct an e

“Ztroubleshoot electronic circuits wh1ch are found in computers m1crowa

: AM ;and. FM broadcast equ1pment v )

The student must be able to demonstrate knowledge by pass1ng comprehens1ve
exam1nat1ons at the end of each un1t w1th a m1n1mum prof1c1ency of 70%

The student must be able to compTete the requ1red Taboratory exper1ments* and

- projects** successfully and submit an acceptable technical report for each

~of these tasks. These reports must demonstrate the student's comprehension
.of the entire procedure to the designated standards. (techn1ca1 report form)
and the sat1sfact1on of the 1nstructor R R o

v
-

0perat1ona1 Def1n1t1ons - ‘ ‘t",///n .

2 -

* Exper1ments - a,des1gned procedure to. demonstrate a phenomenon or concept

; g*pnoJect - = the construct1on of a complete system of components wh1ch
L — demonstrate the pr1nc1p1es Tearned in the course I

L X . \
- . ) . . .
: .. . \-
S ~23-
w . . R L
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*KZQEARCH AND DESIGN PROJECT
o ELECTRONICS

' ) - Performance~Requ1rementsh
T N ' . ,

. The. program must prov1de the 1earner w1th mastery sk111s in’ the fo]]ow1ng B

.areas: , v . -

a. - DC/AC electr1c1ty . ; o f : PR

,b * semiconductor devices™. T S

c. pulse:and logic c1rcu1ts L R T

d. commun1cat1ons equ1pment T o e

.‘;Each course in the program will prov1de for lecture and 1ab hours-as'
' descr1bed by the courses of study. . :

Curr1cu1um program will prOV1de necessary know]edge to obta1n 1icense"f
-in enterta1nment e]ectron1cs L . : L

.-_The program must be structured to allow the student to comp1ete the .
curr1cu1um in four regular: semesters .

. It is recommended that “the student do a11 four semesters in an unbroken
sequence since the rapid. change.in electronic techno]ogy requ1r¢s ;
cont1nua1 updat1ng of know]edge and sk111s o r

In’ add1t1on to the above. requ1rements, the student will be requ1red to.
sat1sfy the fo]]ow1ng requ1rements ‘of the cert1f1cate program~ ‘
Industr1a] ED 36, Safety N , , S

.. Industrial ED"51, Industrial Sc1e S
Industrial ED 11, Basic .Electricity R
Industrial ED 15, General Metals :

Eng1neer1ng Techno]ogy 15 Computer Language

pas o

In add1t1on to requ1rements 1, 2 3 -4, and 5, & student des1r1ng an ﬁ.”
Associate of Arts Degree must sat1sfy the requ1rements for thws»degree
as specified 1n the College Cata]ogue . :
PR e : 2 ‘

£



u. . . . " ,
s " RESEARCH AND DESIGN‘PROJECT . o
R .o LELECTRONICS el e
et w0 o CRVEL,RTSL.. e s
- : - x;~., - Coursefpblgct1ye AL c, o
v \.> . . _._ X RN ~ . f':: ixv“‘. ,. i . ) o v. ‘,
Upon comp1et1on of ER EL RT 51 the. 1earner must _demonstrate knowledgeiof = 4 :
. his/her ab111ty to des1gn and construct c1rcu1ts us1ng the concepts 11sted Do
be1OW‘ Vel o . S N R o » - L
97 OhmtsLaw, Kirchoff's Law for “AC and 0C. 7
2.3-58Fieg-Parallel Lircuits = ° R TR

3.7 Meter, Motors,.Generators, -and Batter1GS“\~\ I S o
BRI 3 Magnetasm and Magnetic units~ = - R o _ n

Jlece 5. Reactiy C1rcu1ts and re1ated math o [ ST R
- ﬁ6;.'Sem1con uctors - “__ .x.v'T B e -

He must demonstrate h1s prof1C1ency by a 70% score on. wr1tten teéts and the
c1rcu1ts that he, constructs must operate at a 1evel{of 100%: effect1veness. e,
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o RESEARCH AND DESIGN PROJECT TN

K | CELEQTRONICS. _
LT : . . \ \_- - . * - 2"
B R e E1ectrony;s 52-53L . R
, < < © . Lourse ObJect1ve_.\\*; ' } . -“&?_ N
e T , B ST R : I s
Upon comp1et1on of Electronics .52~ 52L the student W111 demonstrate :”, -
_ know]edge of the fo1low1ng , . ' : A
TR T theory of' sem1conduct0rs ' ' R T
N2, "design.principles of semiconductor c1rcu1ts ’ :
3. re1at1onsh1p between and function of trans1stor c1rcu1ts

These'three areas of knowledge-1nc1ude the‘fo]low1ngt

‘a.  two layer d1odes T - : .
.b. four layer digdes = R ' o
e c. Junction transistors” ‘ 3 .
d. .optoelectronic devices : ’ '
e. unijunction transistors
f. field effect transistors .
g. 1ntegratEd c1rcu1ts v
The student will des1gn construct, and analyze a minimum of 25 c1rcu1ts
which work with 100% effect1veness, and 1n th1s‘process he/she w111 use a11
s-basic test equ1pment . _ . o .
A wr1tten techn1ca1 report which meets the ]aboratory report standards W111
be submitted to the ‘instructor for: grading. The instructor will use a grad1ng
- system involving points as itemized on the report- out11ne A wr1tten test -
i : must be passed at 70% or-better for each c1rcu1t ’
'-;V;" T ] . 7 S
Ll o LR
- ’ | . s
y s \ A e’




o RESEARCH AND DE!IGN_;PdeEc'T .
.« U ELEGWRONICS. - - |

; .‘. . . <‘ )ER53 .
: ) Course Objective -

‘Upon completion-of ER 53, the learner w111fdemonstrate'know}edge_pf;ngic;""
. Circuits, Latchés; Clocks and Gate Interfacing, Counters, SﬁiftrRengtgpS' )
by designing and constructing these ¢ircuits and proying. the performance®f - . .
each to the Tlearner's satisfaction. A'written technical report -which meets .
the laboratory\report standards\will be submitted to the -instructor for -
grading. The -instructor will usk a grade system -involving points as itemized
on the report outline, A1l .circuits will be. 100% operative and a written
test must be passed at 70% or better for each circuit.,” °' . . i
' e : SR R
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5.

\

A) PERFORM A COGNITIVE/AFFECTIVE/PSYCHOMOTOR ANALYSIS

| <<; o RESEARCHHED DESIGN
L . ProvecT: MOBILITY | ”

R ‘STEPS OF CURRICULUN ANALYSIS o /X}_u/g

s T STEP 2

HAVING DEFINED THE REQUIREMENTS OF THE. EMPLOYER AND
RESTATED ‘THE COLLEGE'S PROGRAMS.IN PERFORMANCE TERMS; THE
" TEAM NOW SEE?S TO IDENTIFY WHAT. EACH STUDENT MUST BE ABt
- TO KNOW/FEEL/DO" IN .ORDER TO ACHIEVE THOSE OBJECTIVES: ACH
COURSE OBJECTIVE IS ANALYZED TO IDENTIFY THE COGNITIVE/ = -
" AFFECTIVE/PSYCHOMOTQR MASTERY EACH- STUDENT. MUST DEMONSTRATE
TO- SUCCEED.N.THIS ANALYSIS ‘WILL PROVIDE THE TEAM WITH A
"DETAILED ENOUGH DEFINITION OF WHAT IS REQUIRED OF EACH COURSE

.- TO SPECIEICALLY PINPOINT WHERE THE PROBLEM AREAS REALLY ARE,

o -

OF EACH STATED COURSE OBJECTIVE TO DERIVE ALL HIGH- -

':T;fv‘ EST" LEVELS OF 'MASTERY REQUJRED FOR SUCCESSFUL oM~

. PLETION. OF THE COURSE.. : f_u

"B) STATE THE CRéTERIA OF MASTERY F?E EACH ITEM DENTI-"“

EEED IN THE COGNITIVE/ARFECTIVE/PSYCHOMOTOR ANALYSIS, .
- THESE STATEMENTS. WOULD INCLUDE THE METHOD OF EVALUA- ‘

" TION AND THE LEVEh OF PER§0RM%NCE REQUIRED OF THE = °
STUDENT - (How AND How WELL HIS STATEMENT 1S NOT
' THE EXACT TEST ITEM THAT THE STUDENT WOULD ENCOUNTER
(CRITERION EASURE).

C) ASSESS EACH COURSE TO CONFIRM THAT THE SEQUENCING OF.

THE ITEMS OF MASTERY IS CORRECT ACCORDING TO THE TAX~
ONOMIES,; AND THAT THE COMBINED COURSES WILL PRODUCE
~ THE MASTERY DEMANDED -BY THS EMPLOYMENT - REQUIREM;NTS
.. -AND THE PROGRAM CURRICULU BJECTIVE VOCATIONAL
OCCUPATIONAL COURSES ONLY

94

:s;I{L'



[ RESEARCH AND DESIGN PROJECT
: ‘ ELECTRONICS

SCOPE OF WORK

.

l/‘

"SPECIAL NOTE: It was the concensus of the des1gn.'

team that the Targest maJor1ty of prob]ems encountered
Iby e1ectron1cs students occur as a d1rect resu1t of the1r “
1nab111ty to master the concepts presented in E]ectron1cs
4 Bl - Fundamentals of E]ectron1cs [; |
. _ For this reason the team»decided to focus;a11-their
| attention Onxidentifying.and so1uing the prob]ems in this ..
one cr1t1ca1 course A]] team products from th1s po1ntfon,v
therefore "will be spec1f1c to E]ectron1cs 51 - Fundamenta]s

of E]ectron1cs

Ny
T
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RESEARCH AND DESIGN PROJECT oo
ELECTRONICS. |

ELECTRONICS 51: FUNDAMENTALS OF ELECTRONICS

E]ements of Requ1red Mastery

Cognitive: - O L
a.,_E]ectr1c1ty T S

1. Negative and positive po]ar1t1es , -
2. Electrons and Protons in the Atom ' ‘
«: .+ 73. Structure of the Atom .
4. The Coulomb Unit:of" Charge ' R ‘ o :
5. The Volt Unit of Potential D1fference T A
_ 6. Charge in Motion is’ Current : ' ' ‘ — o
- . 7." Resistance is Opposition to Current
. 8. The Closed Circuit L
. 9. Direct Current (DC) and A]ternat1ng Current (AC) . .
- lO.-'Sources of Electr1c1ty , R
b. Ohms Law . s “ T L
: 1. The Current I=VR . . & R L
2. . The Voltage V =-1IR v L S
3. The Resistance R = V/I- . .~ . 0
.4, Practical Units EEEE
~~ 5. Multiple and Submu]t1p1e Units o
6. The Linear Proport1on between v and\I 2
- 7. Power - r
~ 8. - Power D1ss1pat1on in Res1stance ‘
B 9,‘_E1ectr1c Shock »
L i > .
*c. - Series Circuigs 4 ' ) T
. 1. Why I is the same in A11 Parts of a Series C1rcu1t
2.- Total R Equals the Sumof: A1l Ser1es Res1stances
3. Series IR Voltage Drops
"4, . The Sum of Series IR Drops Equa]s the App11ed vt
- 5. Polarity of IR Voltage Drops‘.. : , e
. 6. Polarities to Chasssis Ground - .;‘.; . ' '
7. . Total Power in a Series Circuit ° -
8.. Series- A1d1ng -and- Series-Opposing Vo]tages o .
i9. Analyzing: Series Circuits = L o
0. - Effect of an Open C1rcu1t in a Ser1es Path ' _ -
\ ) ! \_/
- d. 'Para]]e] C1rcu1ts ' e
- . .1. The Applied Voltage Va is the -Same across: Para11e1 Branches
2. Each Branch T Equals Va/R--
3. .The Main- Line It Equals the Sum of ‘the Branch Currents
4. Resistances-in Parallel - . _
5. Conductances in Parallel B
6. Total Power in Parallel Circuits
7. Analyzing Parallel Circuits =
8. Effect of an Open Branch in Parallel C1rcu1ts :
g

. . Effect of a Short Circuit across Parallel Branches
| | -33- |
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Research "and. Des1gn ProJect E1ectron1cs . SRR
ER 51 Elements of Req;Jred Maste*y (Cont1nued) T

ey Ser1es Para]]e] C1rcu1 s ‘

' - 1.. Finding Rt for Serfies-Parallel Res1stances'
Resistance Stringy in Parallel . - _

. - Resistance Banks fin Series ' :

."- Resistance Banks /and Strings in Series- Para]]e]
Analyzing SeriesftParallel C1rcu1ts : s
Wheatstone Bridde.

. - Chassis-Ground onnects o

. Voltages Measur'ed to Chassis’ Ground . :
Opens and Shor‘s 1n Ser1es Para11e1 C1rcu1ts

< ‘uo‘d:\:cn‘m#w&m.—-

o1tage Div1ders nd Current _?§1dérs

1. -Series Voltagde Dividers: -

" 2.. Current Divider with Two Parallel Res1stances

. 3.: Current :Division by Parallel Conductances _
4., ‘Series Vol age Divider with Parallel Load. Current :
5. . Design of Loaded Vo1tage D1v1der ' -

.‘.D1rect Current Meters.

A, Moving-Coi| Meter o
2. Measurement of Current o
3. ‘Meter Shunty ° :
.- 4. The Ayrton Un1versa1 Shunt
o 5. Voltmeters E .
\ \". " 6. :Loading Effedt of a Voltmeter - '
Voo 7. 'Ohmmeters . .
C\C AT 8. Multimeters:
E ”\;f“; -9, . Digital Meters s
w10, Meter Applications
11 ‘Chegk1ng Cont1n 1ty w1th the Ohmmeter
- h, .K1rchoff‘s Laws ',_ _
1. " Kirchoff's Curren Law TR R
2. Kirchoff's VoltageyLaw = - = %
' -3¢ Method of Branch.Cyrrents B n
"4, Node-Vbltage Analys\s - .
‘5. Method=of Mesh -Currepts -
i.. Network Theorems . ,
1. Superpos1t1on. . ;
- 2.~ Thevenin's Theorem . '
" 3, - Theveninizing a C1rcu1t w1th TWo Vo]tages Sources
4.. Theven1n1z1ng a Br1dgez 1rcu1t
5., Norton's Theorem’
6. Thevenin-Norton Convers1 ns
~7. Conversion.of Voltage.and Current Sources
.8, Millman's Theorem
9. T and n‘Networks
J. Conductors and Insu1ators )
. 1, Function of the Conductor
- 2. «Standard Wire Gage Sizes
-3

Types of Wire Conductors




~ Research and Desigf Project, Electronics . -
ER 51 E1ements of Requ1red Masterx (Cont1nued)

4. Printed W1r1ng S
.. 5. Switches o R
_ 6. Fuses” :
- 7. Pilot Lamps

8. Wire Resistance. -

9. Temperature Coefficient of Res1stance .
'10.. Ion Current in Liquids and Gases , .
©11, - Electrons and Hole Charges in Sem1conductors o

f..12. Insu]ators :

AV Res1stors S et T . S :
' . 'Resistor Types L o

Variable Resistors . °~ = - =~
‘Potentiometers: and. Theostats'
Resistor Color Coding.. -~ - - ..
Power Rating.of Resistors. I
Choosing a Resistor for a C1rcu1t A
Series and Parallel Comb1nat1ons of Res1stors
,Res1stor Troubles -

l\)l—'

3

4,

5.

6.

7.

8.

1. ‘Batteries” = o . U
“1. Functions of Batteries - .~ ~. =
- 2. The Voltaié¢ Cell oo
‘3., Carbon-Zinc Dry Cell": - o oy
-4, -Ser1es and Parallel Cells @ .. - T
5. Lead-Acid Wet Cell S T e
6. Types of’ E1ectromot1ve Ce]]s IR
g =Interna1 Resistance of aGenerator
M
<1
2.

- 3.

4,
5.
6.

7.
8.

9.

Ma
Sl

-

Match1ng a Load Res1stance to. the Generator }f

agnet1sm . e
-The’ Magnet1c F1e1d ‘
,Magnet1c Flux ¢ ,
Fluk Density .8
Induction by the Magnet1c F1e1d
_A1r Gap Of a Magnet . " . - S
-Types of Magnets - ... -,” E BN
‘Ferrites : co -
.+ Magnetic- Shielding
The Hall: Effect '

’ B

v
“n. gnet1c Unlts .
| ‘Ampere-turns (NI) - R
: ield Intensity (H) o
/3. —Eérmea5111ty ¥y - -
4, H Magnetization Curve
‘Magnetic Hysteresis '
Ohm's Law for: Magnet1c€C1rcu1ts'

5.

6. ,

7. Relations between. Magnetic Units = * “fauiad Ao o
8. Compar1son of Magnet1c and” E1ectr1c F1e1ds

E

1.

2.

3

1ectromagnet1c Induct1on . : L
‘Magnetic Field around an E1ectr1ca1 Current :
Magnetic Po]ar1ty of aCoil"’

Motor Act1on between Two Magnet1c F1e1ds

-35- .
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~”vResearch and“Des1gn Projeé& EIectron1cs T
_ER'51: EIements of Requir d Mastery (Cont1nuedl\\

e

4 Induced Current - o
5.7 Lenz' Law - '
‘6. -Generating. an Indu ed VoItage L
7. Faraday s Law of 1 duced VoItage :
A

1ternat1ng VoItage and Current : . a
‘1. Alternating-Voltage Generator L
Zr ‘The Sine Wave '
3. AIternat1ng Current \ - = e
4, Voltage and Current V Tves for a S1ne Wave ;
51"FreqUency = : .

' 6. Period. -

“ 7. Wavelength

.. 8. Phase Angle 3 ' o .

9. The Time Factor in Freq ency and Phase o
10. -AC Circuits with Resistapce - ‘
11.. Nonsinusoidal AC Waveforms -
12 Harmon1c Frequenc1es

q. The 60-H; AC Power Line ' B
- - 1. 7 Advantages of 120-V .60- HZ \C- Power -
: X 2. Motors and Generators , - I
"*f“g,f".-_3..'F1uorescent Lighting-
. 4, Residential Wiring '
5 _Three Phase Power '. .

~  re Inductance - :
v - .. 1, Induction by AIternat1ng Current
R . 2.. Self-inductance . :
3,-”Se1f-1nduced VoItage
4. . How Opposes. a Change in Current o
- MutuaI Inductance  _~ e
. .. 6+ Transformers. o ‘ ’= ' Lot
© 7. Coreosses
8. .Types of Cores -
: 9. "Variable®Inductance - - L
» =~ - 10, Inductances in Series or Para]IeI - ‘
° -11.. Stray Inductance : B
.. 12. Energy in Magnetac.F1e1d of Inductance"
) 13;' TroubIes 1n Co115 _

sy Induct1ve Reactance ) ’

I How X|. Reduces the Amount of I

20X 51rfL Lo : 5§ :
3. 'Ser1es or Parallel- Induct1ve Reactances,
4. "Ohm's Law Applied to Xi '
5
6

"._ Waveshape. of v, Induced by S1ne-Wave Current_;a"

s -“. - ﬂn..'p"'
- - ..

Induct1ve C1rcu1ts S o
1. "Sine-Wave TL ‘Lags v by 90 s
XL and R in. Ser1es-, S

o aN L

... ‘Applications ‘of X|- for D1fferent Frequenc1eS'J“
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Research and Des1gn Project, E]ectron1cs L e
ER 51 E]ements of Requ1red Mastery (Cont1nued) oo T e
e 3. ‘Impedance (Z) K
. 4, XL-and.R in Para]]e] -
' 5. 'Q of .a, Coil R "4 - SR S
6. AF and RF Chokes °~ T e
7. ‘The General-Case .of Inductive Vo]tage . ¥ R
8. Calculating the L/R Time Comstant” = . T
¥y, Capacitance - L o v e
*% " 1." How Charge Is Stored in the D1e1ectr1c o
2.~ Charging and Discharging a. Capac1tor S B
- 3. The Farad Unit of Capac1tance'-{ o
. 4. Typical, Capacitors = -~ . "~ T
5. Capacitor Color Coding - - h' .;‘ S
..-6. Parallel Capacitances - ,"":, S Lo : .
7. Series Capacitances ' . ‘ Lo o
8. Stray Capacitive :and Induct1ve Effects . ' '
. 9. Energy in E]ectrostat1c Field of Capac1tance
) '.10.' Troub]es in Capac1tors ‘ : T
. ) - L
V. Capac1t1ve Reactance e . )
oL AA1ternat1ng Current in a Capac1t1ve C1rcu1t A T
o 20 Xe = /(2 fC). . T IR T
3. Ser1es or Parallel Capac1t1ve Reactances ' A
4. Dhm'sLaw’ ‘AppTlied to X . - L S AP
‘5. 'App11cat1ons of Capac1g1ve Reactance ' : E -
s 6,' Sine wave Charge and,Dlscharge Current °
-L'w. Capac1t1ve Circuits -, T PR R
oooeedo Sine-Wave yg Lags‘dc by 90 LT ,
2. Xe and R ‘in Ser1es S ~.;j,_- R S
+ 3., xg ‘and R in'Parallel. - SO T e e
v4. RF .and AF -Coupl ing- Capac1tors SRS ;L§\<«' R
- 5. -Capacitive Voltage Dividers - " - .- T AT O e
_-..'6, The General Case of Capac1t1ve Current lq e I T e
SRR Ca1cu1at1ng the: RC T1me Constant v NI
%, - RC and I/R T1me Constants e
" .1. Response of Res1stance Alone - - ’
~2." L/R Time Constant - | .
~3.."High Voltage Produced by Opening RL C1rcu1t i .
. -4, .RC Time Constant - : L .
5. .RC Charge and D1scharge Curves - o N R
. 6,. High Current Produced by . Short c1rcu1t1ng RC C1rcu1t
7. RC Waveshapes - L T
8. Long and Short’ T1me Constants . 2
9. Charge and Discharge with Short RC T1me Constant
.10.  Long Time Constant for' RC Coup11ng C1rcu1t
11." Universal Time Constant Graph T
312;3'Compar1son of Reactance and‘T1me Constant
Y. A]ternat1ng Current C1rcu1ts S ' : :
- 1. 'AC C1rcu1ts w1th Resistance but No Reactance y ;
v,‘,_"q’. ’-..‘ . S K "“ . " . ' i ) . =. 5 :

w37-""
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Research!and Des1gn PPOJQQ% E]ectron1c§ |
~ER 51 E1ements of Requ1red Mastery (C nttnued)

—

. . , _ . v
2. Circuits with X Alone ) . | ’
3. Circuits with Xc Alone g X o
- 4. Opposite Reactances Cancel ' LA N
- 5. Series Reactance and Resistance ' ' ) .
~ 6. Parallel Reactance angﬁRes1stance._:
7. Series- Para]]e] Reﬁctance and Res1staﬂce
- 8. Real Power o .
© e 9, AC Meters: ', R . V-'v SRR
©. . 10. ‘Wattmeters . . ' SRR )
“. 11, Summary of Types of Ohms in AC C1rquts e
,;f*le.ﬂ Summary of Types ‘of Phasors in AC C1rcu1ts R
Zuw Comp]ex Numbers for AC C1rcu1ts-n S e
: 1. Positive and Negative Numbers - . A I S
2. 'The i Operator " . R L e
- 3. Definition of a Comp]ex Number ' ESR R . o » :
4. - How Comp]ex Numbers Aré Applied to AC. C1rcu1ts - :
5. “Impedance:in Cqmplex Form ' o R ! _
6. Operations. w1ti Complex Numbers.yy T L e
~7.- Magnitude-and AngTe of a Complex Number = @ - . - 1 oo
-8..-Polar Form of Comp]ex Number's T Lo,
9. Converting Polar to Rectangular Form - - @« = e
10. "CompleX Numbers in. Series’ AC Circuits- - -. S . ,
11, Complex Numbers. in Parallel AC Circuits: ® - ' .- Y
12. Combining Two Complex Branch Impedances - . T
. 13.- Combining Comples Branch Currents : 5 T
.. 14, ~Para11e1 C1rcu1t w1th Three Comp}ex Branches T
o aa. Resonance R TEI ' ~'1, S "T) ' D . T A
. o 1. The Resonance Effect ‘ : S o
- ‘2:,gSer1es Resonance: .
& ©3.-.“Parallel: Resonance -, .
.4, . The Resonant Frequency f 1/(2'F|/ ) _
"5, Q Magnification-Factor o¥ Resonant C1rcu1t IR - ; A
6. Bandw1dth of Resonant C1rcu1t e ,:"" I o e
:x 7. Tuning- S S T S o
8. Mistuning - ' : :
+9. -Analysis of Para]]e] Resonant C1rcu1ts ' .
~ 10. Damping. of. Parallel Resonant: Circuits AR
11, 'Choos1ng L and C for a Resonant C1rcu1t RS
- bb. F11ters e "T' R "h~.‘ '-iﬂ L
"+ 1, Examplés of Filtering - s N
. 2. Direct.Current Combined w1th A]ternat1ng Cur nt.
3. Transformer Coup11ng . , :
-4, Capacitive: CoupTing -
5.  Bypass Capacitors st
.- 6. Filter Circuits S
7. Low-pass Filters '
8. ‘High-pass Filters:
© 9, ’Resonant Filteérs. - e
- 10, Interference Filters =~ .~ . .~ , .1 R
. B B y "--"/'
-38-" o :
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search and Design PrOJect E1ectron1cs
51: E1ements of Regu1red Masterz»(Cont1nUed)

@

C. Vacuum Tubes : '
1. -Rectifiers, Amp11f1ers, and OSC111ators
2.. Construct1on of Tubes ' .
3. Diodes .

... 4. Plate Current - -

B g, Diode Rect1f1er C1rcu1t
7
8

Triode Characteristics -

9.  Tube Parameters o
- 10.: : Tetrodes o
" 11.° Pentodes .
12... Tube Types = -
- 13. . The Cathode-Ray Tube - (CRT) .
:14;.'Tr0ub]es in Vacuum Tubes By
d. SemlconductOr D1odes and Tkan51stors
‘1. - Types of Semiconductor Devices B
2.~ Characteristics Semiconductors . L
3. N-type and P-type Doping
4, Current in Sem1conductors ‘
5.- The PN Jdunction. - , -
-, 6. Diode Rectifier C]rcu1ts S g '
.77. Transistors ’ : -
.8, Transistor Amplifier Circuits. o
+29, The CE Amplifier Circuit
'10.- Collector Characteristic Curves o , R
11. Load-line Analysis _ PN \)'j"
- 12. Bias Stabilization e T ET
© 130 Field<Effect Transistor (FET)} = = = 0
14, Silicon Controlled Rectifier (SCR)
15. Types of Transistors e
16. Special-Purpose Diodes =~ = = . .,
=17, .Transistor Troubles .- 7
- @
-

@
o)
- L
\\-.f-’ -
v
<
\

How a Triode Amp11f1es the Contro] Grid Vo1tage

<.



" RESEARCH AND}DESIGN‘sA -
-\ ProyecT:- MOBILITY =
‘STEPS OF CURRICULUIM ANALYSIS
STEP 3.

. UsInG THEIR COMPLETED COGNITIVE/AFFECTIVE/PSYCHOMOTOR
- ANALYSIs AND CHARACTERISTICS OF THE TARGET STUDENTS® FROM -
-~ THE NEED ASSESSMENT AND THEIR PAST EXPERIENCE, THE TEAM
ASSESSES EACH ELEMENT OF REQUIRED MASTERY. TO IDENTIFY R
WHERE THE STUDENTS ARE ENCOUNTERING PROBLEMS. HEY ALSO,.
"IDENTIFY NON-~ CONTENT RELATED PROBLEM. AREAS: ﬁ

e HAVING PINPOINTED AN AREA,~ IT IS FURTHER ANALYZED TO
IDENTIFY WHAT -FACTORS ARE CONTRIBUTING. TO THE .CREATION. OF

T-THE PROBLEM. . |HESE -WILL BE THE PROBLEMS THAT THE TEAM WILL

“FOCUS’ THE REST OF THEIR ERFORTS ON SOLVING.I'

5113i45?1~3';,5¢

.TDETAILED INSTRUCTIONS PROVIDED TO THE TEAM FOR STEP 3
. P

-A) IDENTIFY THOSE ITENé oF MASTERY REQUIRED IN EACH:

' COURSE WHICH REPRESENT PROBLEM AREAS:FOR THE DIS- -

- ADVANTAGED STUDENT; I.E.," REQUIRED PROFICIENCY |
LEVELS NOT BEING ATTAINED. . |

B DIAGNOSE/IDENTIFY THE NATURE OF. THE“PROBLEM AREAS 8
' AND THEIR .PERCEIVED .CAUSES~FOR PERFORMANCE DEFI-~

. "CIENCIES IN TERMS OF ‘1) STUDENT RELATED AND 2) '
- .CURRICULUM, COURSE RELATED CAUSES. D |

“‘C);?PRIORITIZE THE. 'IDENTIFIED 'PROBLEM AREAS AccoRDING
.7 TO. THEIR CRITICALITY FOR/CONTINUING SUCCESS BY THE
.DliﬁDVANTAGEDvSTUDENT. ~ R

ST

. O')




‘CORRIGAN ASSOCIATES

PO BOX 5089, ANAHEIM CALIFORNIA 9"804 (714) 539-4359
RESEARCH AND DESIGN PROJECT e ’-ﬂ-'&- e

- 'i' . rIdent1f1cat1on of Prob]em Areas
| Instruct1ons For The Comp]et1on of Overall Step 3
99erat1ona1 Def1n1t1on : e : S - 4

, % A o
Prob]em Area for the: Dlsadvantaged Student those areas in the curricu]um ;jfn;.?n

which consistently present problems to disadvantaged students as a group.,
3 rather than to a s1ng]e 1nd1V1dua1, wh1ch cause any of the fo]low1ng :

o a. fa11ure to ach1eve requ1red mastéry prof1c1ency for course/curr1cu1um

b. d1ff1cu1ty in ach1ev1ng one or more mastery sk111s or a cont1nuum of,,-:'
sk111s in‘a course : ‘ L ) o : S

. C. 1nab1]1ty to comp]ete course or curr1cu1um (dropg’out) R “;_. .

d. the requ1rement for 1nstruct1qna1 support beyond that norma]ly pro-
‘ v1ded for students -

. N : o ’ C . : R i

R

Steps To Be Performed nf‘_ fi S '2 o -:a'b'_'. ;L,f

1. Compare course mastery sk1lls w1th Job Entry requ1rements 1n
Cogn1t1ve/Psychomotor/Affect1ve doma1ns : : . :

L1st job entry requ1rements not—present]y taught in, courses )
) . _\) . . ”'

h 2, Assess each mastery 1tem 5tated for- the course and 1dent1fy any
: mastery skill within which d1sadvantaged students encounter academic
or content problems in the three domains,’ per the operat1ona1 def1n1-.
t1on, and personal exper1ence -, L R R o

- - q?\ : ﬂgtg.u If d1sadvantaged students drop out of curr1£ulum dur1ng or .
o fo]]ow1ng the basiccourse, and heretofore have not enrolled::
in-higher courses, in ana]yz1ng the higher level _courses,

,t,1dent1fy those areas-which.do present problems to normal .

" students. "Rationale: If normal studénts have problem areds,
.t can be: anticipated that d1sadvantaged student who'remain
*;-1n the program w111 encounter s1m11ar or worse problems

D1v1de a.page 1nto three co]umns I the 1eft co]umn, 11st the ,

1dent1f1ed problém areas’ in mastery sk1lls ‘ ‘ 'f’

g / : . .

3; D1agnose/I gnt1fy the nature of the prob]em areas and the1r per-'
~ceived caus@¥ ¥ in terms .of " cr1t1ca1 incidents,. persona] exper1ence _ -
‘or existing data as related to-student: related ‘causes oriinstruc-. - 0,
t;onal/learn1ng related problems (See the fo]]owinq for‘examples ) :

Student re]ated causes 2 L1st these in center co]umn of -page next ,

: to mastery prob]em 1dent1f1ed in left .- %
. e . ' co]umn.,, N N . S ¢
‘ .'m. . - .». - .. 5 ' . -. . ‘ -43- n‘. .

IR T
gl
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Rusearch and - Des1gn PrOJecr g ‘ : L .
Ident1f1cat1on of Prob]em Areas (Cont1nued) o I i ',

oy a - . ' . i . Co . .

_ EXamp]es-, R e iF

R I Lack of prerequ1s1te sk1lls requ1red of the mastery sk111

(Spec1fy exact sk1115 ) - '(’ : | '

!

SR B : LY

LT : ’-2. Inabj ity to cope w1th the readlng requ1rements (Specify
e - % . . student fleve}. of read1ng\or requ1red level.) = = . L

_ i t*_v3. Persona]1ty or emot1ona1 factors (C1te as related to

a : . curriculum, or spec1f1c 1nc1dents ) “;v' ’

' 4. Cu]tura] d1fferences (C1te as re]ated to curr1cu1um or
sk111 mastery ) Y &

¥ b
N . -'r : & .
"_“i\. : '_Jj 5. Cannot transfer know]edgeslearned in "lecture“ to applica-

t1on/psychomotor. (Spec1fy exact nature of failure. )
%+ 6. Cannot master cogn1t1ve criteria but learns in the 1ab
~. " with oraT‘Tﬁstruct1ons o '
vv;, <‘7. Cannot . re]ate ”lab" exper1ences to c]assroom theory or: L
' pr1nc1p1es. . - o , o
. 8. Any others you mlght c1te

= v

b. Instruct1ona1 re]ated causes\;

A

List these in the r1ght column
opgos1te mastery problem.
( . R . . - i e

Learn,ng steps too 1arge for student

>:;~J:;’r- 3; 2. Materials- (quant1ty or. 1eve1) used are beyond ab11ot1es df
P o students - :

R 3. Methods of 1nstruct1on do not match 1earn1ng sty]es of

P students Lo T T S '

~d.e., jumping from recall to app11cat1on, or requir ing students’ -

-:4.' Fa1]ure to bu1]d cont1nuum of Tevels according to taxonom1es,:. S

I B i "to.analyze ‘without lead- up 1earn1ng in comprehensi6n and transfer -

to- appl1cat1on, etc R
- ;;5; lack of fac111t1es/equ1pment

6. no. spec1a1 serv1ces to be respons1ve to spec1f1c needs of
s group of 1earners or 1nd1v1dua1s.; o . : :

'.7 -, any, others you m1ght 1dent1fy

.-;:I?44;.lv: fﬁ

¢
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Research and Design PrOJect N S L
Ident1f1cat1on of Problen Areas (Continued) R :

it
. t
a o N
. .

S oeg, ldentify aJL add1t1ona1 problem aréaS'you'know to exist which are not
tied directly to an academic mastery skill, i.e., soc1o1og1ca1
cu]tural, emot1ona1, etc ' o

. These mlght act as cues which w111 1ead to the 1dent1f1cat1on of
areas -in the curriculum requiring modification or expansion,: or to
~servicés which can be prov1ded such Iearners through counse]ing/
guidance, etc. , L L :

L1

1,:'..' :

7L1st problen areas in this category "f'g

5. ”Prlor1t1ze prob]em areas: The po1nts of reference for th1s step are
,;_he three 11sts that you have produced IR SE o
"g~~dob Entry Requ1rements not presently tauqht in. courses
- -~Academic or. content . problem ‘areas’ for. mastery in courses
: ~-Add1t1ona1 prob]em areas in nOn academ1c category

.a. As a. first step, inspect gach’ ite-on each 11st and, through .}
- conturren;e by ‘committee members, determine whether the item - Uiy
would be: grouped under the fol]ow1ng categorIes o) 4/
't 'Problems ‘which can be handlbd within the 1nstruct1ona] pro- |
.y gram for wh1ch you are respons1b1e 0 P s
Zi'-Problems wh1ch are academ1ca]]y oriented, but not part of your
.~ "normal courses; but: related to other d1sc1p11nes “;g;.

T o BiffProblem areas for which special serv1ces m1ght be prov1ded
s :'outs1de of the 1nstruct1ona} program Yo

AS you are perform1ng this analys1s, start a»separate Tist of
“problem areas recommended -for hand11ng by other d1SC1p11nes of

.

b. For those prob]em areas wh1ch are §1th1n your 1nstruct1ona1 _
programs -or mastery skills in: the courses; reach concurrence by. .
committee members as to the priority order in which problem ',,.
areas should be solved, cons1der1nu the fo]]ow1ng factors,.“.?*ﬁz.

> PTJ Cr1t1ca11ty of the prob]em mastery sk1l1s to cont1nu1ng
' or fo]]ow1ng sk1115 in the course

2. How failure to master a part1cu1ar sk11] contr1butes to 0ver4sj
: all achlevement of course obJect1ve and criteria -~ = - B
3 Cr1t1ca11ty of mastery of cogn1t1ve content before transfer
' to applwcat1on or psychomotor - _ A - ,:‘. ’

'

»1nstruct1on or for:special services. s , s b



3 . . . \: L N,.“'-. . . ’ . 4 - . a
Resnarrh and Devlgn PrOJnct S E '
tIdentlflcat1oﬁ of Problem Areas (Cont1nued) L , .

LT AL How mastery of problem areas ‘in the - basmc cOurse carries ovér to ;;f S
) . hfﬂher level: courses (i€ will achievenienit. in theﬁbas1c course
i e . reduce- problems 1dent1f1edzwn fol10w1ng ‘courses ;. or:are problems - ;

: v Lo i h1gher courses related to the specnf1c content 1n those courses7)

y .;'j‘ '  ‘5.rilmportance of success in: ma@tery of togn1t1ve'and psychomotor '

.sk1115 1n reduc1ng prob]em areas in the affect1Ve‘doma1n T

_ .On -the.. 11st of prob]em areas for mastery 1n courses, number the 1tems 1n
ac. pr1or1ty order.h T R

Aruitoxt provided by Eic:



| Problen Areasfdr'~. ]

Students

| IDENTIFICATION (OF PROBLEM: AREAS AND SOURCE& OF PROUS/

-~ Sources of Problems

v,)

Student Related Causes

Instruptionally Reléfed‘Céhées

, Socio1ogicaf/0ﬁifUFa1-Céﬁ;es'f

A v
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b o .
NS o o
, " [ .
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o Major Gneral Probless C - RESEARCHE?Q%T&EB}%! PROJECT -
- WWWNM&MMMt” ]RWMkmwmmf j‘7muMmmemmmms; ':Smmmmwmwthm“

‘W-MMmemwmhs

] I;-,Lnarn nrnnnss verbally but do not - f\ Inability tb‘réadICOmpfehéﬁd 1. Suggestion. Nhat is e]ectronics?"' an Contfollnutes ~finding PR

- '617' Tl

lmMeﬂf'\\ ' . HMme j‘bﬂmMWMMMWWQ
- R Inabi]ity to perform simp]e e S | '
. 'Troubleshooting weak (cannot . arfthnetic through fraction, e e “L R
.dugllcate all equ1pment] co decimal RS T S T S
&wmmmmHWWWMt ‘$MMMMwmmnmmmllj  S . Rk
" donot practice); not feasible - . - ex.,electrons flowing; dofng - .
" because of equipment requived, - .'wM(MﬂMsMwnwﬁ o
e o o clreuit), » : ‘
4. Inability to write Up experi " ‘
“- ments, terninology, sentences,
“'gxplanation T ‘
&mmmnnmmwm L
‘ | schematic to actual unit : .
S b Mot of syl i
O ‘_,j iwmwpuuﬁwnmn) S
Lo ;;ff.". 'T] ; .. 0rgan1zing thenselves 1n orderly R
RO B mamer to do work, honesork, solve
o ‘ o L puoblems o
‘;Affectiue o
" Sone taken care of 1n coﬁfses but will- g
be analyzed again fron v1ewp01nt of o
disadvantaged learner. - ‘éﬁfu ! L
& . el
. H . : : o
i (¥ : n "y
j' | ‘, [.“\.‘h \ 4‘




H 51

'Problem frea for‘Studenta‘.

lStudent Related Causes * °

RESEARCH A S AT L
Cmemoms -

lnstructlonal Learnlng,ﬁauses “

¥ A Electrlclty h

- —0s-

N N menmnwumw
o structure,

o Teminly B )

B Ohm 5 Law

l. Move from electrlclty 5 1.

theory- (a) to quantitative
representatlons
Rk ll

=N Untts Practlcal - hmp, R
: lolt Ohm L

4, - Sub-muitiple units, i.e,

- Units less than 1 s?llltampere.
mtcroplco , nano™!

- with calculators. .

*W&WHMW@WMmmMMHMMMMMWMW WMWHMHWMWWMWMWNWMMMWMWNS
~ Those tncluded Were glven the letter deslgnatlon that corresponds to the 0utllne of Mastery.

e X
e

. l‘conceptuallzatlon

Reading (phonacs) pronuncla- 3

o Manipulation of formula A

.‘ 4. 'l
“extrene]y smal) numbers,

5, Students camt solve problems ‘;SJ
' K '."calculator

lnahlltty to vtsualtze uhat L l Tlme requtred to set up demonstra
mmwumnmmmm.,'MMsmMHMMMMMS
‘umwmﬁwmmmMHWMd

ummnnumNMohm

tion; meantng (concept) Lerminglagy to make sure that | he/she'

. Ky
Ve A

- seen 1t and beard ft.

. f

Student ncurs problems in

Jbeste math,
* Student can't vork 2 simple -~ o oy a
ewWWWwWwMWn-‘ I

’Studenté”onlt understand these ‘ L
a‘terms (vocabulary) | T

Students can't. conceptuallze

Students have not had- experlence

- yith exponents

¢

Students don't know hou to e 5, Students have different klnds of
S calculators ,

1

. prosounzs. the word, mmumm'
student "knows" the word when he fas

[T [

"f 'Ti '

'WWWQWMMNM5

N
L

\ o ‘;.
!

5, MMMcmMﬂmd‘
more expenslue caleulat-
ors or.can't. provlde

Fe %
R



mmmmmwmmmmum) | f-., [;‘-*\,;*_ m@@b
.Identlfication of Problem Areas and Sources of Probiems (tontinued) o e

mmmmmwmms ,WQMRWWNMCMBj

)

"hMmMHmmmt‘ f%mMMMmeMm@f

6 Vocabulary (See A #2)

’ C Series Circuit

A\
\

‘ ‘“ E Series - Parallei

am Understanding of reiutionships
between voltage, resiptance,
- .current (voltage drops ),

3 Polarity: + and (positive

positive only in the sense
mummmummm'
b it, |

L Schemattc,dtagroms‘- symbols.

-

l Trouble with manipuiation of
. yeciprocals and parallel .
fornula,

2, Problem visualizing parallel
- circufts when mixed in with -
o serfes. curcuits

4

e

- a;,

and negative); something'ls -

nsmmumuwmmmmm

,mmmmwmmml
physicaf concepts v

.o
li‘n . N )

. ’
\ r,,.\;ei .

4 Cannot recognize various sections

of a complete; schematic, Students
- have problems neading text, °
schenatic examples

‘o v

" L Cannot manipulate or comprehend 1 a

rreriprocais

2, Camnot separatetseries from C
K paraile] Lo S

. .

- good batterfes, Student
-are reluctant touse

. simple decimal place

_ counting with fingers.

., They think 1t s chiid- :
iSh o

Linited background

(experience) makes
fnstructional analogies. .

ouseless, 0 e o
’.. :v"‘ ! .
r
{
. ﬁtil .
G
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| Research and Destgn Project Etectrontcs (B 51)

'!denttftcatton of Problem Aceas and Sources of Probtems (Conttnued)

'Problem Area for Student ' ‘Student Related Causes N ’ Insltructtonat ‘Re‘lated Cases Soctologtcal/Cuttdrat Causes ‘
i 3, Voltage drops fro series R Inabtttty to visialize

. along with concepts of two or moré’ varfables. -

paratlel carrent dividing.

n‘

=g8S— :

o 1. ,,] Suoerpostttdn-requtresa S Inabﬂtty to keep adequate S Instructor does ot have tre to "
“large nurber of simple steps records of problen sotutton otk individually with students,
bt requives organized. . Instructor 15 forced to teach the
- tentzed recording to ob- Algebratc addttton;,tL and -5, sinplest way uhich 15 not the
tafn sowtion, - -, . - best, most efficient way. Student's :
R Y S Volume of bookkaeptng re-r -~ - math linitations farce instructor - t
ST qutres/a high degree:of - to avoid higher math procedure.
IR © & orgunization,  See attached . | S
. e el :
9, Tand’T network T8 Heakness fn handling series
‘ - parallely see £ above,
T=y GiE , , PR
 oversion s ot traiblesone,
— Conversioh Tedding to series e
paranet o -
J Conductdrs and Insutators ‘A |
I 2 3 Termtnotugy (Btgger 1,2, 3, tocnhutary acqutsmon.' o
ARG " ha qurber, the smaller the Dealing ith nunbers retat‘ton .
?,/,;',.“.g.}_ '_ wtre} o .. ships ?btggcr/smaner) _
8 8, Htre resistance Ohn's ,' 8.,9. -Understandtng new concepts. 4
(aw'agatn. R R | o ,
- Resistances are o small, o T S . IR
- New concept - resistance fn. R T O ST
] “ﬁre L i . ““ ,“ “ lv" ‘ WES ‘ ‘1l l '.l \1 ; .
K. Reststors, : B | T :
2 ttioeter " Messtyts- € g
o . ne terninology; Hea.of . v t R AN
S tartabte re51stance T
LA ' A ; SR
¢ ’Q S 3 N
1Y ' » c 5(4
. . i :
. 'I. "y .‘}:‘” » I %, | .
. . t . )
. . ' . |- '.,‘I . ;,
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| and Design Project Electronics (EL 5) O o ERE - R o ,'gffﬁ .
cation of Prob]em Areas and Sources of Problems (Continued) e L R F

Area,for Student - : Student Re]ated Causes .‘;5‘ 'Instructionai Related Causes i Socioiogicaizﬁuiturai Causes

Reciprocal fornula SRR Stuﬂents have ‘never’ seen this = o 0 ' © 7. Students are frightened
R X’Rfd IR - kinds of an equ uation - stacked , . T : .'by new things, - They

a) Ry = 1 S . fraction. They. don t re]ate the S . . ' " don't -ask questions to

Ry +Ro. . 1 to one volt o : " . : [ c]arify .

Only for two resistors. . S " o Lo T ,u;¢

For more than tuo resistors B I o S

teries

“Internal Resistance of the ° R 'Inabiiity to recognize the I » " Hot enough application practice
Generator® --Students git it -prob]em when it oceurs. in.lab. Application is not a regu]ar factor..
when presented, but do not -

recall it when it comes up. - - : ce e ‘ 2.

later-on.’ They understand =~ - - S et '

theory but donot apply - -, . e e T ¢ s -

knowledge in'lab. : : S - A , i
- : ) . : : . : I . , s e

Matching a Load Resistance 8. See #M [ 8. See 7. A L L |

to the Generator. - ' : S S . - .

. JAgnetism : '
donts need theory. but. not _ . : o . v ) oo
specifics R ' AR S - . o

o3 ! P . ) . ) ) ) E . ‘
ninolo “hysteresis, -~ . Vocabulary skills,. .~ = .~ R o ' S o
meabi 11t y. magnetic induction. L L o Lo R v e
sity, ferrite .

ctromagnetic lnduction ; B R . 3 oo i ; el : s T r“(/v,‘. :

2.0 4., 5. are the main T DA

‘pOints "and 4 is the most ‘ L N o
important (1nduced current). " :
. . EER L ‘
. T : : . i v
3 EAA o 5 i

O

ERIC

Aruitoxt provided by Eic:



Research and Destgn Project Electronics (Et Sl) T SR A
Identtftcat n-of Problen Areas .and Sources of Problems (Continued) o R F o

Problem nrea for Student N i Student Related Causes - | ‘7“ln‘structtonal/tear‘nlng Rélated Cau's'es"‘ ‘Soclolo.glcalltoltur'ol Causes .
' L oy T

P Alternating Voltage on Corvent - Top mih.to control ot one tlme" e oy S
(lery rmportant eectron) ‘ conceptual overload, Students - vV S
T T O hae difficulty seitching fron o we 0 LT ST
nt lermlnology IR the constancy of earlier fnformae o AT
.. tiontg the extensive rartablllty e e Co TR
. rostile and negatlve A this Seens to contradict all- S R S
rolteger RO they have learned ta this point. - ' R S
Ao S Thisds the point where a ot of
N3 ‘-‘”Frequer\cy and ttme concept. marglnal students drop by the - ‘
. S wayslde R
4. Sine wave - pos-and negative AR : i R S
. voltages; nothing s . B A A : 3y
~ stationary, e.g,, peak, : A L W
| pedk to peak, RMS, average . AT o
* (constanf--rate of change-- e S P e G
second derwatwe) R B N T S : |
5 New concepts coalesce at thls TermlnolOgy S e b ot of dnformation to absorby - Student needs to have- con-
potnt. S S This s difficult for even the ~fidence so_that he:can en-.
R 2 Concepts N ,‘ o et students e dere this, perfod of con-

—¥5-. !

:cnenge T byt conceptuallze very o AR TE

SCO ST high ninbers; and very mtnute EO PR R

b 'Sl]ne llave - snatterlng nunbers kllos mlcro, etc S e T FURTEEEEICS N
ol trtgononetry R NI B I N S

t."-‘v_lllternatlng o ' ' e

o -.Frequency/Perlon ' co . e

. (Recrprocals) | o ‘, e

] / 'v‘} 'l ' ‘,‘Ir \

ST ;Tlnefactor Y S TR LS S S

0 Informottonal lleed only . el e ;f"-.";\!":' - ;,h g t\ :
famtllorrt o o g b P B S :

) &“ﬂ

'7,a".lflllternattng--constant o ! IR g : fuslon Nt R
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"rmwmmmmnwmaemmmuuM) , | g
MMWMMMMWMMHMWMWMMMHMWM)5' g ' o |

" Problem Area for Student . fv © - Student Related Cnuses - Instrueticnal/tearningfRetated.Causet ‘:_ Sodiologicg}]ﬁultural Causes
| ;.Ri Inductance: ‘ | - A
~ 4. Opposing voltage (back EMF) I, Physics--concept. 4 Instruction pre&uppdses stdent's . o
“Double varfables -~ .0 . abillty to comprehend principles RRRRRERRTII .

B e SR of physics. e

- 5, Mutual Inductance:. Okay oo e o PSS Y VA
‘o they have understood previous L e T
: mﬂmdMnmiMmhm&

. Trahsformers S R oy I :

S Core losses - o Students have trouble. with the T ”7“ SR :;‘ i [ o ,
o Mysterfsis. textbook S oo S
T. 25 K and R in Serfes. - ' Requires another step higher in o R i oo
N ©Cmath requirements. - o AT T
3 Imedace (8 L Rt U S

. X and R in barallel e ,; o ':‘ - A .\ r- o

-gg-

o W Intereting graphs 52+ 10,  Instructor mey asstne graphtc e N
i R s prob]em and fs not self . - techniques are understgod\ S T

gnnummef" | ‘mmmWMMWWMM, mwmmnmmmmmnww
S o ,‘wmmmaHmanmm mmewmww ‘“”wq

g"%umettmes boggles the student' b e
- o rt~un1nd R ‘%i';Efff: “' T R I S R
o SR PR e S L
g Ze,‘Cumplex Numbers for AC Circuits , The problems are mtntmal for the S T T R VNP
‘ student who has reached this pninh '
 Thej factor--deals ith the tine i the course, 0 i
. difference between voltage and . :
-~ current tn AC circults, -

[

A o ' . . . ‘.‘
. .o v o o
S ' y e "
¥ . ( | | W 'I “ i ’(‘
o ' s ) i
. ' f‘ B .A .
P I . ) ".
< . . ' i .
. (‘ N ,‘v e .v
Y . . .
. It:-l.v--_ ' . g 7" N o
r T P U . ' ‘ ,‘.
,"J L o ) ) ] !
r P | .
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Research and Deslgn Project Electronlcs {EL. 51) o
‘ldpnhfication of Proble freas and Sources of Problems [Ccntinued) )

¢

~ Problen Area for Student Stident Related Cau‘ses\_ L _.“Iﬁst‘rucﬁonal/Le'arn.in‘g‘Re'lated Causes SbcjoiogicaI)Cu'l.tural Cauéés :

.o 0 . »

: .aa".‘,'Resonance S N

e Prlnciplerof stat1st1cs eg., O O
" standard deviations, be1] shaped AP g ' D
curve, efc, Student fsmeely - o o T ’ S STV
o introduced to these things; . %, EEE S T sy ‘
o they really don't cone fnto -, Lot B T
0 play until the Ldvanced o _,( S e T
courses, ) ‘

B A:‘;“‘;_ .

b Filters D o

s underaa) B S T AT ot

":cc..';‘Vacuumtubes " B R

"‘Oneday, ofmstomcal mterest o . -
‘:"only o SR L




o RESEARCH AND DESIGN
~ PRoJECT: MOBILITY TR
STEPS OF CURRICULUM ANALYSIS .:j- RO

STEP q

Now THAT THE TEAM HAS PINPOINTED EXAcTLY WHERE THE TARGET .
STUDENTS . ARE ENOUNTERING PROBLEMS: AND THE: FACTORS CREATING THE.
‘PROBLEMS, THEY wILL TURN' THEIR ATTENTION T0 SOLVING THOSE PROB' :

LEMs. : , R : -

'K‘.' .
LN

L SOLVING THE. PROBLEMS WILL INVOLVE THE: SELECTION OP DEVELOP"
- MENT_OF NEW METHODS AND MEDIA -OF INSTRUCTION: NEW -PROGRAMS AND
NEW SERVICES, ALL TAILORED .TO.THE UNIQUE.NEEDS OF THE TARGET..

.. LEARNERS. - BEFORE THE "TEAM CAN.‘MAKE:THESE 'KINDS of " ‘DECISIONS,

.LIRS_“iJﬁiﬂ:‘El'

| -f]A)-fRESTATE THE PRIORITY PROBLEM AREAS AS TERMINAL PER-- Q

CALLY DEFINE THE EXACT NATURE OF:

. THE MASTERY REQUIRED AND THE_CRITERION OF MASTERY FOR EACH OF .. =
' THE CONTENT PROBLEM AREAS: - WILL G]VE THEM ALl THE DATA THEY\JA
REQUIRE TO BE SURE: THE CHANGES:THEY' RECOMMEND WILL BOTH-GIVE EACH-;
STUDENT. THE SKILLS/KNOWLEDGES/ATTITUDES REQUIRED FoR EMPLOYMENT

HOWEVER, THEY MUST MORE SPECT

_ AND BE RESPONSIVE TO THE LEARNERs’ NEEDS. |HE MeThiops/MEDIA REC=:
- OMMENDATIONS IDENTIFIED AT .THIS STEP WILL BE" COMBINED WITH THE

RECOMMENDATIONS . THAT WILL COME . FROM STEP 5.. IN_COMBINATION THEY

,.H'.WILL CONSTITUTE THE TEAM ‘s SOLUTIONS .TO . THE R_BLEMS IDENTI?IED-v_f;]f.:

S

é~'

vﬁ'DETAILED INSTRUCTIONS PROVIDED To THE EAM FOR. STEP q

)
,

FORMANCE OBJECTIVEs.L;

f*-;*.B?f,DERIVE CRITER TON MEAsuRES POR EACH TERMINAL PERFORM- 5;~7.”'
e JA“:ANCE OBOECTIVE.a._I- R

ZT'ANALYZE THE LEARNING REQUIREMENTS To ACHIEVE EACH
* OBJECTIVE.__v

s el

IORGANIZE THE LEARNING STEPs.

,E)_;ANALYZEIALTERNATIVE HETHODs AND HEDIA.; ERARE SR S




CORRIGAN ASSOCIA TES

L PO0LBOX 5089 ANAHEIM CALlFORNlA 9”804 «714)539-4359 ‘_

RESEARCH AND DESIGN PROJECT

Deve]opment of Mastery Sk11]s Ident1f1ed as’ Pr1or1ty Prob]em Areas
Instruct1ons For. The Comp]etwon of;pvera1] Step 4 i L

~ As a resu]t of the 1dent1f1cat1on of prob]em areas for dwsaavantaged
}earners 1n the mastery sk111s for each course the faculty ana1ysts W111 have
‘made dec1s1ons as to. ‘the fo11ow1ng ' ' , L ' :
ovf”‘:“‘d _13 ;Those prob]ems wh1ch .can be" hand1ed w1th1n the 1nstruct1ona1/

_,f;j]earn1ng env1ronment of the- spec1a1 areas' curr1cu1um,
2. Those prob1ems wh1ch should be hand}ed e1ther by . B JEE
s "ab. _other subJect matter spec1a11sts (examp]e, read1ng, math aot ers) S

v ”"fuf‘b - special support serv1ces (example, counse11ng, gu1dance e ‘
_ )psycho1og1ca1 p1acement etc ). e C
Pr1or1t1es for deve]opment will have been estab11shed ano'

’ The procedures 11sted be1ow are those wh1ch will ‘be performed by the o
;ﬁvw facu]ty to develop 1earn1ng sequences: and solut1ons for 1earn1ng prob]ems |¥*1'
""" which can be. handled in the’ 1nstruct10na1/1earn1ng env1ronment (#] above)

Other prob]ems W111 be referred to appropr1ate groups. e
L Throughout the procedure 1tem1zed be]ow, references will be made to
port1ons of the SAFE manua] Des1gn1ng For Predictable Learner Success--

the manual used in: the tra1n1ng sess1ons The facu]ty ana]yst m1ght reread 3 f:.,‘
?'r'R the referenced sect1ons for explanaR10n, examp]es‘ processes and forms e
SUGGESTION A more product1ve and eff1c1ent use of the facu1ty t1me

' m1ght resu]t 1n ass1gn1ng each member of the team a d1fferent prob]em -

' mastery sk1]] for deve]opment app]y1ng the fo11ow1ng steps Group concurrence
‘ m1ght be. reached in the 1nd1v1dua7 products, per1od1ca11y In th1s manner :
severa] products m1ght be deve]oped in. the ‘time that 1t wou1d take the group

3

’ ﬁf to produce one. | ;..,&‘.

. STEP 'z Re/smte the P)Lobiem Mauuy sm&e as.a Tvum,na;?. Puﬂo/unance
Objecttve 4 T : ' ' S A |
Reference SAFE manua] pages 161'178' "DeriVing“and Stating

- Terminal. Performance ObJect1ves (T P.0’ s) A]so see pages 61 -78,
- V"Cr1ter1a for the; Wr1t1ng and Cr1t1que of Performance ObJect1ves,";.r T
‘ - Refer- to the statements 1n the course‘mastery ana1y51s (cogn1t1ve/ E%u;?f
“psychomotor/affect1ve) Add the e]ements ‘0 th1s statement wh1ch w111
:1expand 1t 1nto -a we11 stated 1earn1ng obJect1ve as spec1f1ed in SAFE manua]

-59- ‘ Ja‘



LR

',_analys1s for the eva]uat1on port1on of the obJect1ve

ana]ys1s develop “them. now . from'the Term1na1 Performance ObJect1ve R

y’and spec1f1c test 1tems)

'sk1lls dur1ng problem 1dentnf1cat1on you m1ght have generated further N
' data or ga1ned other 1ns1ghts regard1ng 1earn1ng prof1c1ency It 1s

~the foHow1ng L

R S L A T PRV

'!.'. - e
'

Refer a]so to the cr1ter1on measures 1dent1f1ed 1n the mastery, -f?VQ“_‘L;,'

wr1te obJect1ve in ]eft co]umn of Form I 2

fSTEP 2. ventbe TQAanaﬂ Pengonmance C&LIQ&LOH Meaauneé

Reference SAFE manua],,pages 179 199 \
If you d1d not state cr1ter1on measures dur1ng mastery sk111

Some groups already performed this step when 1dent1fy1ng the :
cr1ter1on measures’ 1n the cgurse mastery sk1]1 ana]ys1s (cr1ter1on 1evelsx .*'

# Jﬁfggff; co -,n.wfdgvg ik i
However, s1nce you have performed further ana]ys1s -Of. the masterywj'

suggested therefore that you reviey the prestated cr1ter1a to determ1ne

: Whether the @eve] of prof1c1ency,;.-1s' stﬂ] acceptab]e or shou]d

'.\'

: f be 1ncreased or. decreased

o b Whether the cr1ter1on measures or test 1tems are va11d . A
‘measurement of ach1evement of ‘the obJect1ve to indicate: mastery;

:, Whether the" present method of eva]uat1on 1s st111 su1tab1e or };;;'
whether a1ternate methods of eva]uat1on w1th the d1sadvantaged N

popu]at1on m1ght y1e1d the data requ1red for eva]uat1on,

" d. Whether additional .items must be added or. ex1st1ng items - .

de1eted or changed so that the eva]uat1on 1nstrument or. act1v1ty g ?'i

'fl measures a]l aspects of- mastery '_ : e o

Your expert1se and your prob]em 1dent1f1cat1on ana]ys1s statements I

W111 be the basis for these Judgments ST -

Jf changes are requ1red .make them: at th}f po1nt it : B

_ In the second co]umn of Form I ey "Cr1ter1on Statement " 11stithe‘ |

cond1t1ons of eva]uat1on. ) o

A N2

-~ In the th1rd co]umn of Form I- 2 wr1te 1n the 1tems and 1nstruct1ons
g1ven to. the student 1n the test1ng cond1t1on

Cy e

'a.';If questions on a final exaif are. used for eva1uat1on,-1nc]ude i

L oonly those 1tems wh1ch measure th1s obJect1ve - 1*.':-3
J“b;vllf a un1t test 1s to be used the test m1ght be stap]ed to i
. ~vthe form 'f;- - '3/ S ” T AN



R qj@f; c If evaantdon is. performance,of pSychomotor sk111s or act1v1t1es,
. B 11st the 1nstruct1ons g1ven the student e

fv,.' ;i ':STEP 3 Anaﬁj%&é 06 Leanntng Requ4nementb to Ach&eve Objecttﬁéa":p i
: '*‘i ' ' Reference:’ L SAFE manua1 pages 201-219, Taxonom1es Handout df],
o pages 145-146. SR L - "'"aa

Us1ng Form J 2, ana]yse the. 1ead up content (cogn1t1ve), sk1115
;(psychomo"or) behay1or (.

affect1ye)_requ1red for ach1evement of nhe I

Those groups wh; 'content out11nes for 1dent1fy1ng

TR L]

‘ ft[ -“mastery skills

i1l have a start on. this step.  The subtop1cs .on the out-@?fﬁ

' !11nes m1ght r'present Tead- up know]edge/sk1]1s Howéyer you m1ght . i

" determine: whet_er these shou]d be- expanded to g1ve you all'the requ1red s
:.data far-learnjng related to the T.P.0L0 e ’
| In downg th1s analys1s, the reference 1s the d

:advantagedulearnEr

_3:;a;11 Ident1fy f1rst what 1eve1 1n_theltaxonomy‘re‘resents mastery ?'i
;{J‘ ‘2 Ana]yse from the 1earner s _ntryflevel*and From what the 1earner - gi;
_ needs to know' and -do” to bu11"’”11 e]ements of mastery. ’ Ji e
.-:. _ ;" _ntry_level refers to what they have mastered fro?fprev%hus3

,j;c 1earn1ng sequences or courses R A T :
L3 Refer to the taxonom1es to determ1ne what 1ead-up act1v1t1es and :

’ 1eve1s the 1earner must ach1eve on a cont1nuum from s1mp1e to: comp]ex.tt.
' Remember--do not leave out 1earn1ng 1eve1s i :

--they must learn and pract1ce the mastery ]evel before

‘ ‘evaluatlon,-1 e S if they must ana]yse do” not expect |
Lo - ... to give learning experience- in reoa]l, comprehens1on,
L :' r.and app11cat1on and then expect them to analyse. They
must a]so have 1earn1ng exper1ence 1n ana]yS1ng or:

. f'must 1earn how to ana]yse K ;“ff}'ﬁ* o, o -
The_co]umns on Form J-2. w111 give you cues. . o SRR
f' o STEP 4. Ongdntze Leanntng StepA/Sequence o o e ‘
lﬁj j ﬂ‘fjf Reference: SAFE manua] pages 277 299 - S . _
o " 7ﬁi[@ga; _Us1ng Form K-2; organize the learning. requ1rements from the L
”'H':tCogn1t1ve/Psychomotor/Affect1ve Analysis (Form J-2, 3) into '[_;;

'H;_the actua] 1earn1ng step sequence the Tearner w111 perform to
'} ach1eve the 0bJ€Ct1V€ - ‘ ' o




s i _ . ;’.: C‘f' f v, ".':../:"'_ s ._." ""_ . ‘- {L‘, B 'Lg’ | .
C . Note: Thi m&ght be . A IhL ondon you stated ( the. analysis o
LT 1t waht to Schedule 4evena£ necaﬂﬂ acx4UAxLeA'

f;t 7 ,_.,-" .oon compnehenbton acttutzxeA beé se appﬂ&catyo _Lﬁoa PR
o R z.éxampf_e) § o / e PR S
~Enter sequence in the 1eft co]umn of Form K- 2 , ,

.- As you are sequenc1ng the 1earn1ng steps,vdeterm1ne the respons

fdeS}red from the 1earner and whether this w111 be - eva]uated

e Enter'these -in . the §ehond co]Umn of Foﬁm K- 2 e

STEP.S. Method/MedLa Anangta.f'_ ST .,» B e
Reference SAFE manual papes 305- 329 i oo

;" This ana]ys1s can ;
'ng the Dec1s1on-Mak1ng

: for your populat1on'
3 Center m1ght deve]o:
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cw‘riculum _Electmn1c .
Course/Unit Tlt le. ER.S\ RT 5]

EAEN

. TN LEMRITI REQUTRENENS

R 1-2.

Jj“TmmmemeMm ',ijﬁ”mwmﬂmwf v Criferion easure.
A, al‘ Electlrimtya N°-ra-1 Electric ty CE N°' b Electmcity
‘ o al: . \ w .
e shudei will be~’able to visua]ize By'drawmg 3 node] of an atomic pattern shovnng Dgi‘:sa?gc}sgﬂ ﬂt]ﬁemgtljgltggn:n a:gr&):gd al
dtanic stn‘ucture and the; ,re‘lationsh\p of . f‘ ‘the-bastt orbits of e]ectrons around the nucleus P J P '
- the protoq ?,‘. ‘electmn and siucleus, v of the aton. © N el ' :
wwmmm S HmeWmmmmmem "aZWMWMmmmM&a HE
Meastre of M ui{s jci sic units of charge, poténtial difference, - unlt hsted and its assomated symbol
dlffereuge CUREer amp'é&and by 1denhfy1ng their- respective symbols. PR
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. e 3. amps-.
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‘ 4o " AT
. e N 5 oo -t
' , o "‘ } . . N
. N T{. L g '. i .T‘Qu '_( o " ‘
: i fa | i ' 3 | g ' .
. : : ' é , f B Lty . RS A \
L ' P, x ‘ ) . . S
' . ‘ . ; C oy ) . g
) ‘vl ' ' .,q K
.w-‘ ' \
. . ¢ : l I‘ ":.(‘.“



g " )
N | ‘” , h
- E :.'ﬁif
| Course/Unlt RS .
E P 0 b Electriczty S
| IeVP] of Hasterj App]ication‘ ' .
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N e Re1a;1pn§h1p to Uhé'd
5 ’ Another Co

2 Electron Irbits - f;. |
oy Proton and ucTeus. Y

‘f99f”

© = (-], Proton () -
- Relative Mass

Wover of ! Energy

N E Recall the Key
Ponnts of: '

. _Cherqe{(C051qmes

§.25 x 101
. ¢ Charges,

~N

v Differonce of |-

~Chargey
Polarity -
. Current Move- -

Ca>

. Resistance,
(pposition to
Movenent of

(Charges.

o CRLR

| (

=4

K*.Y

1. Charge; Electron |l

a .
‘ﬂ“'Relgtion§hlp

Flectron

néit of Chatges|. . 7

\:Explain the,
EMWWPMW&'
Nucleus & Thelr

4 Mass

Y Explajn‘thé‘
- Definition of

LR

“Darge, Bt Diff |
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o) orveal sityation) -
‘;Lff“"7'h""f‘*~4--$7rfe:fr—ff’ :

: Dnaw~~3é§”1§6f(a)f' w

e
;1

":zcosn1TIVE(PsvcﬂomoroR/Afrecrlvs ANALYSIS :

FOR -
TERMIIAE’PERFORrANCE oeaacrlvs

ALYSIS '
(Break down into parts)

u.'

R
il

SYNTHESIS
(Pull tagether elements/
solve prob\ems)

D X

Refer t0' Taxoncmfes--SAFE Manual pps. 14
Handouts on Taxonomles

EVALUATIOH
(Make Judgments)

‘
Al
‘ "
.
f
Wby
o
o
.

* v
4
"
I B
!
. l
N
]
G
¢
y
#+ .
. v
. ¢
+
-
L
ki




Sy

‘l".

Course/Un1t IR 5)

TPO fa. Hxnmuy

Lot SEqueNcE.

ke

Proger Sequence From = 2
‘ umﬁ STERS

" REPOISE/ENLUATION

7&}MMmMmmEm

WmWMMMm~*

nge 1§Propgr‘SeqUence

b

) e Fron

|

N 1, Video tapes either cx1st1ng o, created:
| for showing atonic stricture and/or
‘{,ﬁcurrent f1ow and bas1c electr1c1ty

J“" 2! P0551b1e atomlc model of atoms buiTt »

with showing valence electrons.and bonding

| with adf qcent/‘_jms

3 AL Assistant (quallfied) to assist
" | the instructor in,the lab, especially when-
o | students are new’ and Tab 15 crowdad.. He-
|rcould be used to“set up demonstratlons for
the fnstructor prior to lecture. Henalso ,
| coutd tutor and help the disadvantaged-
| students in their-efforts,

t

l

‘‘‘‘‘

.player that nust be broadeast -

wwumm(musumMm)

1. The reasons for the sbove
requirenent is the vast Jibrary

of comercially available -

prograns; tapes, etc,

2, Itﬁweslmaﬂyavﬁiv_-

| able commercial TV production

facilities a possible resource.

3.+ It makes-school produced
naterial compatible with
-~ 17lpcal - TV -equipment for
1 possible airing on TV

w !




Electronlcs :

.. TERMINAL LEARNING REQUIREMENTS ..

Curriculum Analyst

RN T2

Date.

: Termiual Perfqrm@nbeidbjectiyes

Criterion Statement '

L Criterion Measure ..-..:.

RIS

A

1 be able to soi ;?common eJectr1ca1 '

ing OHNS Law 18 find current (I) Voltage

ance. (R)

" ‘
; .
n
. K}
¢
.
. ~ -
bt LT
o .
R { 5
[ ™ ", R
. N . .(\4'\
' v v

ERIC

Aruitoxt provided by Eic:

TN b L

Student will take two given values. and -solve fur
the unknown value of V, I of R using the proper
- OHMS Law formula.

(70% correct or better is
passing ) .

No. b1
'f*s1tuatlons)

"(‘l

'G1ven ‘the fol]ow1ng values, V =

?

_Example (var1ed to represent d1fferent
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{56t up-a remed1a1 ma,th (arithmetn) and

‘,,. i

st equation manipilation, algebra,”

-~ [Fractions, décingls, See General
. ‘Redommendatwns ::-_ (e 00

‘A(l‘

) ".A method of hdpmg d1sadvari‘ aged students
| 'to visualize the ‘electrical terps with
| sudstitute nnnd pictures based Upon thew

exper*ences. : i‘:.,,.-:_;-‘v‘.‘ S

‘n. . "-‘.,

SOmeone ust, take key 'terms (electrical)
dnd f1§d alternate meamngful descriptwns

(to stadent). befxttmg ms somal md |

cul“wral ‘background a
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LR or reil s*tuaéwn) / solve prnble 3 | X
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e

3

Rules: of operations{

_ for équa'tionsf :

R

- a) mltipty eg&ﬁ‘t 4

~b)diyide equat“rén

c) eguadity of |
ecuané ‘

°.
, KPR
. i
R .
R
or,
' »

‘, 'Explmn the alegrax
, #'stepse NRCEsSary’to ¢
| rearrange the-basie|"

ot forula, V =k xR,

Hr\te Eguatwns to sulve
for V 1 an¢R‘ a

ll],';V'= I;x.R‘J
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COUK\E/Unit Title, Fn 51

atr

1.

e

Eurriculnm Ana1yst':
Date L

N Critérion Statenént

R

-ferténTonfMéEQUre'

b,

_l " - R

'ms B result of the pressure in volts,

T

um-Mmemanwmmwm
s to flow of current through resistance. in -

-,noltage 15 constant and the reSIstance

b

|No b, 3 Deternine nhether current o
1n s wan increase or decrease if the #-
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If the%‘esistance in acircm‘;

Refer tn b. 3 Cmemon
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L uy Co Handouts on Taxonomies
Le:el of ‘1astery. K- . ' ’ 5
R e — ﬂsﬁﬁwwm v Mmm. CSYTHESTS - EUALLATION
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" "CHANGES_TO BE IMPLEMENTED IN

v RESEARCH AND DESIGN s
;1»'”{DIRI I"' " ProdecT: MOBILITY Ewr*fUJ?5"~”
SRS STEPS OF CURRICULUM- ANALYSIS o
L STEP 5

-

. THEIR FINDTN,S AND RECOMMENDATIONS 'INTO ONE.DOCUMENT, HIS

STEP TAKEN BY THE TEAM IS TO PULL TOGETH%R ALLT.f

DOCUMENT, IN COMBINATION WITH THE METHODS/MEDIA ALTERNATIVES = -

IDENTIFIED IN'STEP-Y4 WILL BE EHE BAS S _FOR SPECIFIC PROGRAM
HASE OF  THE RESEARCH AND’
DEs1GN PrROJECT. N COMBINATION WITH THE OTHER PORTIONS_OF

“THE PROJECT, I.E., COUNSELING AND GUIDANCE, MANAGEMENT PLANS,‘.

EVALUATION- AND AUDIT SYSTEMS, THE CURRICULUM DESIGN RECOM-*-

tMENDATIONS SHOULD- ELIMINATE THE HURDLES TO SUCCESS :BEING® EN-

COUNTERED ‘BY -DISADVANTAGED AND/OR HANDICAPPED VOCATIONAL -

EDUCATION STUDENTS. IF THEY DO NOT, THEY WILL BE. REANALYZEDﬂf.if‘

-"AND REVISED UNTIL THEY DO.

“

« AT N

A) DEFINE SPECIFIC RECOMMENDATIONS OF PROGRAM/COURSE .
“CHANGE "TO ELIMINATE THE IDENTIFIED PROBLEMS AND
PRODUCE(THE REQUIRED MASTERY.

L

I;;;i ; SR iUU% B

>

: ;I._. S -'51-1152 :




| o E RESEARCH AND DESIGN P‘ROJECT . SRS
L EIfECTRONICS e T Lo

S , ‘:-1A _.' Genera1 Recommendat1ons

1. Basic Skilish

L -Electronics is.a highly techn1ca1 mathemat1ca1, complex vocat1ona1
¢ ' . .area.. It requires students to master a broad range of abstract .
S scientific theories. The student, ‘therefore, who enters the program
- without the basic mathematical, read1ng, or study skills. required to
master .and ‘apply. these theories finds him or herself behind and: confused
from the first day of class. There is a need, therefore, for the S
fo]]ow1ng bas1c sk111 support. systems to be deve]oped S

A basic’ math program sho be - deve]oped to re1nforce the fo]]ow1ng

A . .Amath operations: numberf, ract1ons decimals, roots, squares, . :
A -~ equations, etc., plus exponents. A s1m11ar program-should ‘be created .
o . 'to d ve]op bas1c read1ng cbmprehens1on and bas1c work/study sk111s
s : tudents . , . . _

S
v

Ab..:Students def1c1ent in math and, read1ng should be counse]]ed to take | ;'V-b
2 above preced1ng entry 1nto Bas1c E1ectron1cs ER 51 - Lo )

c.. Some phase of spec1a1 serv1ces has to deal W1th estab11sh1ng the o tf»'_;‘iﬁ'?
- relevance to d1sadvantaged students of abstract concepts and abstract . '-,:‘=;?
i magn1tudes of. numbers in order for them to be)successfu] in E]ectron1cs SRR

o QI. Three D1mens1onaT Mode]s of Abstract E]ectr1ca1 Theor1es
e el The need for concrete examples of abstract concepts ex1sts for d1sadvantaged

’ ‘students throughout the Electronics curriculum, * Very few models: ekist in

. the commercial market place:  The technical competence already exists on
campus -to build any needed models.'and examples.”” The Committee recommends
that' additional resource money be made ava11ab1e td take advantage of. . -
~"these capab111t1es We are aple‘to prov1de a11 “needed spec1f1cat1ons ifo
the requ1red resources can be made ava71ab1e N o

@
K

aﬁ]III:' Lab As51stant P
One of the most v1ab1e ways of tak1ng the abstract nature of E]ectron1cs;
o ~and ‘making it-concrete s through carefully designed experiments. A -
large number -of such experiments exist. However; the time required to .
L/set‘up these ' experiments and'adjust ithe necessary equ1pment 11m1ts the1r.,*
ava11ab1]1ty to the ex1st1ng facu]ty . 3 - o

I S If a qua11f1ed 1ab a§s1stant Were made ava11ab1e to theﬂEIectron1os g SR
#o. ... Program, he or‘she could.both allow for increased exper1mentat1on and” j-gu oy
.+ 77 ‘personal ‘attention.to the-disadvantdged student when cohfusion .occurs. FPRE
§gch a_person could be utilized throughout the Electronics Program and, el
gn1f1cant1y free the Electronics’ instructors to provide additional :X = .%ot
re1nforcement and persona1 attention to those d1sadvantaged students 'g,,j
exper1enc1ng d1ff1cu1t1es Lo o . . RO
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Research and Des1gn ProJect E]ectron1cs
GeneraT Recommendat1ons (Cont1nued) '

'?i, IV, Self- D1rect1ng Programs

T

1}?54 S There present]y exist no programmed mater1a]s to re1nforce the key po1nts-' |

~and problem areas of Electronics. The existing materials are too broad
and do not focus on the key elements and problems. The Comm1ttee stands
- _ -ready to create such programming , given the required resources. This-
- - “would alse’ 1nc1ude a-series;of Tab exper1ments that the students cou]d
S o .use to re1nforce their: c1ass work. . R e
The Comm1ttee wants to create th1s resource 1n the E]ectron1cs Lab ‘to
~allow immediateé*and ‘continuous access by the student. This can be com- )
bined with" the Lab Ass1stant to provide the repet1t1on dri]] and support .
. that the disadvantaged student requ1res C e o
A v1deo cassette recorder .camera, and associate. equ1pment (m1cs booms,
.ete:) could be used by. our exper1enced E]ectron1cs staff “to produce ‘
tra1n1ng tapes for the d1sadvantaged s tudents in our program. A suggested
..video cassette recorder is the Sohy model VQ=- 2850(A), which is a - .
’-'"commerc1a1" (not. "home" ‘type) recorder W1tp ed1t1ng fac111t1es The
pr1ce at this time is. $3 000. s - . L
A]so a tape cassette "p]ayer“ wh1ch can be operated by the students
= for repeat Tearning_processes. is recommended Students should not be
a]]owed to.use the stud1o type equ1pment Yisted above in order to. keep
Lt in good shape for ‘studio- type work A suggested: type-would be the. home
“mode1 Sony- (pr1ce $1500) .~ Two units would be necessary to aT]ow at 1east
tWo students at a t1me to observe t'@ﬁn1ng tapes : ,.s Lo

3

A camera’ w111 be . necessary for- video taping. A mode] number is not
s ‘available at. this time, but will be added 1ater Approx1mate pr1ce 1s
A $7,000 with proper 1enses o L .

A]so a number of bTank cassette tapes wou]d be needed at’ $25 per tape
4\.\})

TVJ‘ Ca]cu]ator Lab Mf-’ﬁ :,]:n-~' _,."‘-"' ) '-fi',f#'

b"

H';'7:”', (/ A major tool ut111zed by the E]eotron1cs student is.the calcu]ator In“
A order- to most- eff1c1ent1y and’ effect1ve1y solve’ probTems, ‘the ' oo
I G Electnonics student: must*be highly skilled in the basic operat1ons of a

,,[ca]cu]ator, thesequence of entering data 1nto a ca]cu]ator and the more ;ff‘
comp]ex funct1ons of a ca]cu]ator . e «»C i :

R
.

ﬂaxThose students that exper1ence d1ff1cu1t1es in. E]ectron1cs courses

";Tfrequently d1sp1aya1im1ted understanding and skills. re]at1ng to the: .use -

of ‘the.calculatory?- We stand ready to identify the’ programm1ng and the
stru¢t1ona1 sequenc1ng that would be necessary" to. create a Calculator

‘ Ski19s Lab#if the reséurces neéded ‘to support the: deve]opment hardware

g - and software requ1rements of such a Sk111s Lab are ava11ab1e - '

fa .
+)
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