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stated employment: requirements; performance requirements for the. = o7

- stated, program curriculdm objective; curriculum cbjectives of all = -
~existing vocatlonal/occupataonal courses presently required for
qradeation from this program area; and a definition of the term1na1 7

',masterv (coqnltive/affectlve/psychomotor) which students nustachieve
~from each non-occupational/vccaticnal course included.in the- ‘program. -
Step 2 °'includes a. cognitive/affectiveypsychcmotcr analysis of each . S

'stated course objective and the criteria of. mastery for. eech ‘item -~ .,
1dent1f1ed -Step. 3 includes an 1dent1f1cat1cn cf 1tems of mastery S
requlred in each course whi¢h represent proktlem areas’ for the: D
dlsadwantaqed ‘student; and dlaqn051s/1dent1f1cat10n of the nature of .
the. problem areas and their perceived causes.in terms of- g

+student-rela ted -and currlculum/course-related causes. Step R 1nc1udesﬁ
a restatement of the priority ‘problem area as. erminal” performance-

_.obidectives, crlterion measures for each termindl’ performance. o
objective, learning: ‘requirements to achieve each. objective, an- ' Mo
orqanlzatlon of learning stress, and ‘an ana1y51s of alternate methods

o

v\\.

: Droqram/course chanqe tofellmlnate 1dent1f1ed p:oblemc and produce _,;p
the requlred masterv. (qﬁ) A L SR ,J!JQ
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[ CURRICULUM ANALYSIS R
® R INTRODUCTION o
B P e R . ‘
N v n .,/,’ i ) .
] - | , , _ .‘\ .
‘ The 1argest task/undertaken ;n comp]et1ng Phase II of th1s progect was the A
e
.thorough r 1cu1um assessment of the f1ve vocat1ona1 educat1on programs'Yocused
>;on by‘ih1s proaect (Automot1ve Mechan1cs E]ectron1cs L1censed Vocat1ona1
'1 ,Nursinn Re'1stered Nurs1ng and 0ff1ce Gccupat1ons) Th1s ana1ys1s sought to

bade to e11m1 ate them.. ?”_ "-f..; ”f':iv".;;j .f. ' 3

cr1ter1on refe enced bas1s

Employment requqrements replaced textbook tables

. .\ s e - :
most appr0pr1ate g1ven the un1que needs of the target students and the

'fThe process used by each team Was a h1gh1y systemat1c one. It sought to
':e11m1nate assumpt1on and to standard1ze\the curriCu]um ana1ys1s steps be1ng

app11ed by each of the f1ve 1nstruct1ona1 des1gn teams |

A]] teams app11ed the
1

same steps,‘1n the_same sequence, and aga1nst thé’same standards of comp]et1on

' As much -as poss1b1e the process rema1ned a constant It was': only the content/

];.sk111stehav1or be1ng anaﬁyzed that d1ffered from team to team.. The model of;

'curr1cu1um analys1s that was employed can be found on page 3 A]]fteam memhehs
- - ,'. ‘.'. o - >" .‘-f»"_."l.', R ) » / . Lol

5 B . . 2 -
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were. tra1ned in dits app11cat1on. In add1t1on, 2 consu1tant from the deve1opers

e, of . the mode1 worked w1th each des1gn team as they app11ed 1t to the1r vocat1ona1

educat1on Jprogram. _
N : C C oo

There were f1ve genera] steps'app1ied“by-eaCh.team A 11st1ng of those steps
“can be found on pages 5 and_b_ "Thns book1et has'been sect1oned and bound

accord1ng to those f1ve steps At the beg1nn1ng ‘of each sect1on, you w111 be S )
N . '
prov1ded w1th a general overv1ew of what the team. did at that step.; You w111;

PR . ; [
- A - [
\\ . : A

then be g1ven a ]1st1ng of the ana1ys1s funct1ons performed by the team at

i B VAN
that step //For steps 3 and 4 you w+11 a1so be pr3v1ded W1th the deta11ed ‘ /n’;*

1nstruct1ons g1ven to the team and cop1es of the f)rms they'used The curr1cu1umf'7-'

. N
ana1ys1s products developed by the team w111 then he prov1ded in the ‘sequence in

N

' wh1ch they were deve]oped

. - "\,\ . . T . . .
L. ”'/ co 'l\. i \\ k . . v Y

L e hope that our effort will be of value and that ‘he.following ana1ysis;wil1; i a

he]p e11m1nafe the hurd]es wh1ch are keep1ng d1sad antaged'and/or-handicapped':’;“;

vocat1ona1 educat1on students from successfu]]y accu1r1ng ‘the sk1lls, know1edges

and att1tudes they requlre to enter the JOb market p]age and, as a m1n1mum*'5“

'-Q:ath1eve the1r 1ndependent sury1va1 po1nt

e . . . T, -
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SPECIFIC WORK ASSIGNMENTS TO BE COMPLETED BY EACH CURﬁICULUM
* The following five steps w111 const1tute ‘the tota1 scdpe of wd
_t1mes AT work is to. be comp]eted by Decenber

CORRIGAN ASSOCIATES T

PO BOX 5089 ANAHEIM CALIFORNIA 92804 - (714) 539-4359

‘(‘._,t.

2 i »@‘

\\__SEARCH AND DESIGN PROJECT

TEAM. v

! to be comp]eted
during Phase II of the progect Establish yourran work sched 1es and meet1ng
1977 T .

Ny >

a) Der1ve Emp]oyment Requ1rements/-\a def1n1t1on~of the emp]oyment opportun1ty

and a statement of the Sk1115/Behav1ors/Att1tudes requ1red for: emp]oyment ';7

uEb) Define your Program Curriculum ObJect1ve specﬁf1c to the stated Emp]qyment

I ~ Requ1rements~- focus on- requ1red final master@

\ . ",' \,(‘.:,

These répresent statements of all operat1ng Timitations,' condit\ions or

¢ Der1vQ\Perfonnance Requirements for the stated Program Curr1cul§m ObJect1ve
c

~ givens affect1ng the im 1ementat1on or content ‘of the rogramé
1ObJect1ve Y . T '

b o : . \

rr1cu]um :

d) Trans]ate a]l existing ‘ourses presentqy requlred for graduat1on from your .
~ program. area 1nto currlcu]um objectives (vocat1ona1/occupat1ona1 courses on]y)t;:;'-

f,' e)»Def1ne the term1na1 mas ery (Cogn1t1ve/Affect1ve/Psychomotor) wh1ch students

‘..erp=e N
'a) Perform a Cogn1t1ve/Af ect1ve/Psychomotor Ana]ys1s of each stated course

must achieye’ from each non-occupat1ona]/vocatlona1 course 1nc1uQed in . -your .
program. s . ;

¢

: N

,lgr. B

-, objective to derive ALL h1ghest 1eve1s,of mastery requ1red for successfu]l
comp]et1on of the courSe ‘ ; - .

g ; o
‘b) State the- cr1ter1$cu mastery ‘for each ‘item 1dent1f1ed in the Cogn1t1ve/

. c) Assess each coursé . to confirm that the sequenc1ng of th

Affective/Psychomotor ‘Analysis, These statements would include the method: =~
.0f evaluation and the, level of performance reg ired of the student ‘(How -
" “and How- Hell). This statement is not the: exa test 1tem that the student
H»wou1d encounter (Cr1ter1on Measure ). £ e
1tems of" mastery ,
-is correct ‘according to the taxonomies; and that the combined courses will
- 'produce the mastery demanded by the Employment Requirements and the Program
Curriculum- 0b3ect1ve (vocat1ona1/occupat1ona1 courses onty) s o

'STEP 3. S 7_ I ’»j,.'_ ‘f' PR

B

a) Ident1fy those ‘items of mastery requ1red in eath course wh1ch represent
- problem: areds for the d1sadvantaged Student i. e., requ1red prof1c1ency 1eve1s

’

C

o
A
Poepn



ot be1ng atta1ned - S -
b) D1agnose/1dent1fy the nature of the problem areas and thear perce Ved causes -

) for performance def1c1enC1es in terms of ]) student re]ated and 2 curr1cu1um/r
» i ‘course: re]ated ‘causes.. '

.z*c) Pr1or1t1zé.therqdentiﬁréq_groblem areas. accord1ng to the1r cr1t1ca11ty for
- continuing success by.th 1sadvantaged student, . o .
et S |

‘STep 4 o . S /‘,'

. a) Restate the pr1or1ty prob]em areas as Terminal Performance 0b3ect1ves

b) Der1u€ Cr1ter1on Measures for each Term1na1 Performance ObJect1ve.ﬁv~

- “:c) Analyze the Learn1ng ReqU1rements to Ach1eve each ObJect1ve : ' v
. . , s " )
d) Organ1ze the 1earn1ng steps Lo ’ud-, - S
‘a) Analyze a1ternate Methoqs and Med1a - S R
. ) ", . . . ) .o \
STEP 5 e B ‘;ﬂ ‘ . : - : e
S a) Def1ne spec1f1c recommendat1ons of program/course change to eliminate the
ERN 1dent1f1ed ‘problems and produce the required mastery e ST sl
4 . . . | ‘ ‘
'1 ' L ' . » . - | v ’
' s S
N A ) .
R Ly L . ! a
’ l ot '
o '»7~ P
._C.. _.f.., v‘ ;
LI ) p )
. “ - }\;’1‘ » ) ' . | _
R v
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~ COURSES ARE THEN TRANSLATED INTO MEASURABLE PERFORMANCE OB~ /.
 JECTIVES. I | ) » o

4

" Y REQUIRED FINAL MASTERY,

¢ RESEARCH AND DESIGN  © T
- ~ Progecr: MQBILITY o (o :
.y . STEPS OF CURRICULUN ANALYSIS ~ ~
" R STEP1 .

]
A

AS THEIR FIRST STEP, THE DESIGN TEAM SEEKS OUT THE
EMPLOYER'S STATEM?NT OF SKILLS/KNOWLEDGES/ATTITUDES REQUIRED
FOR EMPLOYMENT. IHE COLLEGE'S VOCATIONAL PROGRAM AND ITS

THIS STEP.-CLEARLY DEFINES THE SKILLS/KNOWLEDGES AND
ATTITUDES REQUIRED FOR EMPLOYMENT WHICH WILL BE THE ULTIMATE
REFERENT FOR THE-ENTIRE PROJECT, T ALSO TRANSLATES THE _
COLLEGE"S. VOCATIONAL EDUCATION PROGRAMS _INTO MORE PRECISE

- STATEMENTS -OF REQUIRED FINAL MASTERY. THIS'FINAL MASTERY
- WILL BE THE TARGET OF ALL UPCOMING CURRTCULUM ANALY

SIS STEPS.
. o R

\ . - . ) . Lo ’

A)- DerRTVE EMPLOYMENT REQUIREMENTS - A DEFINITION OF -
THE EMPLOYMENT .OPPORTUNITY AND A. STATEMENT .OF THE =
SKILLS/BEHAVIORS/ATTITUDES REQUIRED FOR EMPLOYMENT,. '

B) DEFINE YOUR PROGRAM CURRICULUM: OBJECTIVE SPECIFIC

TO THE STATED:EMPLOYMENT REQUIREMENTS =~ FOCUS ON

D

‘C)ﬁ'BERIVE PERFORMﬁNCE“RéQUIREMENTS FOR THE STATED '
-~ <PROGRAM CURRIC '

LUM Osaecnrvs. THESE REPRESENT
STATEMENTS OF ALL OPE Aé{NG,LIMITATIONs, CONDI-
~TIONS OR GIVEN ﬁFFECTIN

'CONTENF OF THE PROGRAM ‘CURRICULUM OBJECTIVE, -

D) TRANSLATE ALL EXISTING COURSES PRESENTLY REQUIRED

'FOR GRADUATION- FROM YOUR PROGRAM AREA INTO CURRIC~
sULUMbaBJECTIVES VOCATIONAL/OCCUPATIONAL CQURSES
ONLY)., ' . . & |

E) ‘DEFINE THE TERMINAL MASTERY (CoGNITIVE/AFFECTIVE/ = B
~ PSYCHOMOTOR) WHICH STUDENTS MUST ACHIEVE FROM. EACH, o
NON-OCCUPATIONAL/VOCATIONAL GOURSE INCLODED IN YOUR
~ PROGRAM, / B R

.J >|)

SR e

"THE IMPLEMENTATION.OR .
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REBEARCH AND DES [GN. e
AUTOMOTIVE MECHANICS ”-f * e Ty,
;f _ Job Entry Requirements R - ‘ L fjﬁw‘ ‘
| ' | To Become Apprent1ce Mechanics Yy A
S o -vm What the Student Needs to Know ‘ g '
. Goud safety practices when - work1ng with conmon tools and mater1a1s re]ated '
. to automotive service repair - STa e o
. a. ’lmportance of proper ventilation = ¢ d : :
b jProper means of raising and Tocking veh1cles on hydrau11c service ]iftr :
, and jacks
¢. Proper use of fire ext1ngu1shers for diﬁferent types of. fires
d.. The importance:of good housekeeping by. ma]nta1n1ng clean tools and -
.. work areas . A _
e, Proper storage of c19aners and other f1ammab1es T ._; o=,
f. Safe procedures ‘when 11ft1ng or moving parts or equipment _ ‘f'l;" .
N L8 M
2 ﬁéw to’ use and ma1nta1n common handtools and specialty too]s and equipment

3. How. to- read and use manufacturer s shop manuals '

4.'JHOw to use general shop manuals

.

5. How_to use the flat rate manuals v - -3
6. How to 1ocate ahd use manufacturer s speC1f1cat1ons Co Lt
7. How tb write repa1r orders N o S ’ R
8. The basic pr1nc1p1es of gas eng1ne operatxon .
a, Qperation of a two-cycle eng1ne ' :
. b.  Qperation of a four-cycle engine = .. ‘
c. Principle of energy -and 1ts appT1cat1qh to the gas engine o
duv'Princh]es of. combustion ‘and- its relationship to the gas engine o
e. Chemical reactions involved in the operation of a ‘gas engine ¢ s
£, 'Operat;%n Gf the valve system in different types of engines . ok
- 9. Compressionand-firing order as related to:valve and piston. systems
. h. Horsepower and how yatings are inéreased and- decreased
o Different cams ahdshow they affect the’ oggrat1on of the eng1ne =
' - 'J.. Dififerent types of-heads . : L
-k, Different types of. ﬂﬁstons and. r1ng comb1natnons and the1r effect on .
- irternal combust1o eﬁg1nes .: ; .t =
~ T. Structure of the 1ntérpa];combustdon eng1nerand 1ts ba]ance How to - 3 o5
retate v1brations to“ehgiﬁ; fa1lure ER T B
5.] The engine 1ubr1cat1on syst' - . e S

~a. Manufacturér’ s 01l requirem nts)for TubriEats
b. Properties of different typ s, oF f1lt
Yo

10. CooItng systems, coo]ant and pressure re&Uﬁrements

11, 'Engune exhaust system S npj ) Rf_i L ew

\ . 3 . .":. . : ' . R : . . .
o X R e . L . R
. . .o . . . . : w i e .
\ i S ' L
oy e . . N e . N DR R B .
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Reseatch and Design Progect Automotive Mechanlcs o
Job Entry R49u1rements (Cont1nued) . M_'.qg .
2. E]ectr1cal systems N - o T
RS a. fUndamenta1s of e]ectr1c1ty perta1n1ng to automob1les R
. " b. Storage:hattery = . " S y?\v- S
c. Charging system "~ . . s o T oL
o d. Starting system: =~ o ';.v - ,\‘ N
w e, .lgnition system ‘ ' '
Sy . Pr1nc1ples of operation of automot1ve w1r1ng system
cxon g Head]amp ad3ust1ng ‘ ; o
Y13y Fuel system it '
. "~ a,.. Carburetor - - .- ; _
‘ b. Eue]_pump. }{. Lo Ty - . o
c.. Fuel tank SIS S A
‘ d. Fuel filters o % S T e

| '.f;14; Em1ss1on contro]

, a. .Crankcase dev1ces TR . .o *
-b. .Exhaust emission systems ’,f . Lo eyt _
. C. Evaporat1ve em1ss1on control : f oo .
. 15.\4Eng1ne tune -up prooﬁdures 1ngJud1ng test equ1pment L
. <y '
-~ 16. Automot1ve air-conditioning® " - ¢ - deell .
B a. - Theory and system operat1on T A D .
b. System compgnemts . - . T . . T T
.o © ¢. System-servicing L : ' : A
d. Sysitem diagnosis. : L .
e, System repair. - ‘.ﬁ' P \
. ' - ya
7. -D1fferent types of suspenS1on-systems i e -
oTa Purposes of front end suspéns1o\J¥ . < *
- b.. Rigid axle suspension system S -
R C. Independent suspens1on systems, 1nc1udﬁng short and- 1ong arm
=~ d. Front end“geometry . =% o .
T . e. Degree-charts - T e Y
f.- Thickness guages = - .".° . N
g crometers. Y - : o
.~ h D1a1 1nd1cators. S . ‘
< BRI R o . - ”' L. .
-18. 'Equ1pment used in and the 1mportance of wheel ba1anc1ng in. automob11es;'
o - . a.. ‘The effects of whee]s out of balance. o S
ook } 1. Uneyen tire wear T : f“" h" -
o 2. Rough ride - -~ - T T
S _3. Road tramp . _.'.,A_’}‘. . . .- T . . . .
SRR . 4. Excessive wear ' . - A
© ] b. static and’ dynam1c wheel ba]ancers
PR i : S
~19. -The 1mpqrtance and purposes of ‘wheel bear1ngs ;; o
, ' a. Basic types of wheel bear1ngs ’ _/ EEE N
ce - S ;Q L '~10~, o
_ . .Alzg‘ o
- S @ ? ¢
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Research and Des1gn Pr03ect Automot1ve Mechan1cs

- Job Entry REquirements (Cont1nued) .
‘ v.“‘ S . . g
1. Ba]] e e
. 2. Taper S , T T
- 3. Roller Y : : -
- &, Barrel. S o o
~b.. Wheel bearing serv1ce o L
. 1. Cleaning ERE ' :
* 2. Inspecting ) .
- 3. "Lubricating - -
'; 4. -Adjusting -

L. The effects. of .mproper]y serv1ced whee] bear1ngs

- 20. Shock absorbers~‘»' : ,
" a.. The purpose of- shock absorbers ' ’ ' .

b. Appropriaté types of shock absorbers for appropr1ate conditions;

' - including know]edge of double act1on telescope and s1ng]e action
telescope . = L o - . . R

Y

21, 5pr1ngs and the1r 1mportance to the front end assemb]y
. a.  Leaf type spr1ngs in automob11es .
b. : Coil springs. . S '
c. Torsion bars and their appchat1on to appropr1ate automob11es, as we]]
- the1r purposes and. benef1tsﬂ ‘ -

22. - Ba]l Jo1nts as: app11cab1e to automob11es

‘2. Purposes of ball joints -

b. Construction of different manufacturer S types
c. The effects of excess1ve1y worn ball -joints

P

23, "Alignment racks and the1r operat1on
' a. Loose or worn suspension‘parts.. U
b, . Front and rear wheel alignment procedures
- c. How to check and adJust castor camber and toe -in- as appropr1ate

‘ 24 Troub]e shooting as appropr1ate to front end repa1rman

a. Hard steering problems.. 3
<~ b. Excessive looseness '
- c. Erratic steering in app11cat1on of brakes , - o )
' d. Pulling to one side S _ n S :
.e. Scuffed tires - B - ' ' L
f. Cupped tires
“g. Front wheel shimmy. o
~h. Front or.rear wheel - tramp ' ) o :
Ao wander1ng - , ‘ o 14 T
'25. Brake systems as re1ated to automot1ve service repa1r
. a. The function. of basic brake tools = - ‘ RN
- b. The use and: operation of a brake drum lathe .
c. An arc gr1nd1ng machine ,
-1]_
. &




Research and Des1gn PrOJect Automotive Mechan1cs
~ Job Entry Requ1rements (Cont1nued)

*The use and operat1on of a pressure b]eeder

d. A o o
e. «Defective parts of a: brake system ~ ° A S ‘,..gh;fﬂyv_” TS
f.JfMaster cy11nden VI Ey AT S S T

- g. Basic paits of a wheel cy11nder T _ '_ B N
h. Disc brake caliper- assembly St ' . S
i. . Inspection and adjustment- of brake shoes and pads sZ‘j R
J LD1fferent types. of parking brakes - ‘ o
k. How to install front.and rear. whee1s check bear1ngs, pack bear1ngs,
._jand safety test veh1c1e . . ‘ S
26, Trade safety pract1ces and work1ng regulatlons . SN
2 27. .H1story of the automot1ve transm1ss1on
- Standard -~ = - o L '
o -b, Automat1c : - L L : :
. 28. \D1fferent types of power tr1ans systems S /ftﬁl;i
b a. Clutch- .- . L _ e -
. b. «Trans - a1 i_ © R
. 4 c. Drive Tine.. . S t- ’
d. D1fferent1a1 , o o ! S
e. Axles - S S ST S
- '29. The purpose of the transm1ss1on and ower trﬂans _ T
. ’a. -Standard . ' '
“b.  Automatic ; : L
c. 'Front wheel drive . . , o
d. Rear wheel drive - o ¥
e. Trans-axles ,
. 30. _ How to use spec1a1 toe]s for transm1ss1on repair and serv1ce, according to
L, type (automat1c and standard) . _ v _ '
a. GM . L L L T
by Ford ', LT . L S R L
, ¢. Chrys - IR o R .
S od. AMC. : . - L . R
. X o s R '
31.a5Construct1on and operat1ng pr1nc1p1es of transm1ss1ons .
@, Standard - 3 speed and- 4 speed . e N
‘ ' b: Automat1c . _ L P oo
) 32. -Types of c]utches
- a. Single clutch .
“'b. . Multiple clutch *
c. Hydraulic c]utch ‘ .
! d. Fluid clutch
e. Torgue converter
f. 'One way clutch
33. U joints and drive lines . , - . _
‘ -12- 7 AR

e
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Research and Des1gn Pwﬁgect Automot1ve Mechan1cs

Job tntry Requ1rements)(Cont1nued) .

: .'3‘4'.

LD1fferent1a1 types S
- d.~ Standard” -
b.. L1m1ted sJ1p

.-:Axle Types o

Sem1-f10at1n§

Nﬂ’b -Full-floating

1."‘36‘."

O ControlVarm
- d.  Trans=axle.

- Swinging axle .
. De D1on ax]e o

.Types of dr1ves i;f,;_

‘a. Torque tube
b. Hotchkiss.

o

-

©

. Apprentice“mechanic:

. Specra11ty mechan1c

a. Front - end
b. Brakes -

- c. Engine (mach1n1st) o
~d. Tune-up :

e. - Air conditioning
f.  Transmission
g. * Engine

. - 'Small -engines mechanic:

lawn mowers, boats, motorcycles

-

v
~
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ON THE FOLLOWING PﬁLES; You ARE PROVIDED@WITH AN ﬂi'f

1 Q;ANALVSIS OF THE. ENTRY -LEVEL SKILLS/KNOWLEDGES/ATTITUDES
_ REQUIRED TO SUCCEED 1IN HIS OCCUPATIONAL AREA,  THE INFORM-

‘fATION IS TAKEN FROM THE DICTIONARY OF OCCUPATIONAL TITLES, qu i

A}

'-ffij 0 T., COMPILED BY THE DEPARTMENT OF LABOR. o
- THIS ANALYSIS IS 0NE OF SEVERAL SOURCES USED BY THE
¥ PROJECT DURING PHASE II To DEFINE THE LEVELS AT WHICH A

i

' TSTUDENT WOULD HAVE TO BE ABLE TO PERFORM IN ORDER TO ENTER

IR AND SUCCEED IN THIS PROGRAM.- THESE LEVELS FURTHER SERVED |
To HELP PUT LIMITS ON REMEDIAL: PROGRAMS DESIGNED To BRING -
A STUDENT, UP TO ENTRY- LEVEL STANDARDS., e
{ ¥ ! ¢
S
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B . . . ., . B . ‘ > : \\4'" .‘ ' ’;"?_" . ':\, . VJ
ROJECT FOR DISADVANTAGED STUDENTS, DOT IN#ORMATION SHEET .

~ RESEARCH DESIGN

. ' e : oo T R 2N el -_,:'“q g
© - VOCATIONAL PROGRA‘: Auto CIuster e Ny VEEGPATIONAL EGATi

TNORKER TRAIT NUMB'R THIS VOCATIONAL CLUSTER; 281 & 0.381

o\ NOV 1577
'v:JOBS WITHIN. THIS uOCATIONAL CLUSTER o
L b | fﬁf{ ‘oot Number -
" Air Conditioning| Mechanic - ;o 620 28]

Carburator Man . - - o 620.281

— e — —
“Automotive Diagnostic Tester - 620,381-; o

BREAK DONN OF VOCATIONAL CLUSTER NORKER TRAIT INFORMATION

“A. CLUSTER: _Auto Cluster ,4;5-%: B f.,f\';" E
B JOB ATr Cond Mech & Carburator ManDOT NUMBER 620 281
B . . ‘.-\ ‘4 ,_'., . nd ) .' L ‘,‘:’..
€. WORKER TRAITS RELATED T0 DATA PEOPLE THINGS . Af FE -
. -a.” Analyzing T

b.. No-significant reIatTOnsth o ;‘ e

© .c. -Precisign working L - L
S R P o .
. Ky . : L .' R . 4,%{‘,;'4,,"4‘—1»'.',. o . )
S 4;" o AR e R RN

1D, GENERAL EDUCATIONAL DEVELOPED REQUIRED N A

EN

1. ReasonTng Development_-— Leve]__.4 & 3/

4. Apply prTnCTpIes of ratTonaI systems to soIve practTcaI probIems

. .and deal with a variety of :concrete variables in situations where -~
only limited standardization-exists. Interpret a varTety of

~ ipstructions furnished in ertten, oraI dTagrammatTc or
schedule form S C o

L) i

v 3. Apply common’ sense. understandTng to carry out TnstructTons :

' “furnished in written, oral, or dTagrammatTc form. Deal with prob]ems

- univolving several concrete variables in or from_standardeed '
STtuatTons e o

. R o el ' T .. _"_‘_4'_
]7 : - S “ « :
- - . . i



» . S

. fr . N
U N : ' - L
71 D GENERAL EDUCATIONAL DEVELOPMENT REQUIRED Con' t\ T : e e

) _:;. ,T'If: 2§'Matemat1caI DeveIopment LeveI 4a3 a f‘i'_ T  :«f”“i€;.:

o _,,-,-fj 4, Perform ord1nary ar1thmet1c, aIgebra1c, and geometr1c procedures 4 |

S R 11 standard practical’ appI1cat1ons o S L
tf%ﬁ > 3 Make ar1thmet1c caIcuIat1ons 1nvoIv1ng fract1ons, dec1ma1s and g:
o percentages : - 2

PR . . - - .. o o : PR L

. B . . N . - . £ B . - . B N
X A . I ) Lo B . eonw a l}i .o - R 1 -

: . e . Los - - - .o = . . 5

.f ?;_Language DeveIopmemt LeveI 4 & 3 *i:-‘ ‘. ‘iv f ilf' ' ﬁ';.d

4.'Comprehens1on and express1on of a IeveI to - Transcr1be d1ctat1on, v}ﬁf_

- make appb1ntments for executive and handle his. personal ‘mail, S
'f.1nterv1ew and screen’ peopIe w1sh1ng to- speak to- ‘him; and wr1te -
routine- correspondence on own-initiative. Interv1ew job -
“-app11cants to determine’work best suited for théir abilities and
~_‘expérience; and. ‘contact. employers to 1nterest them in services:.
. .of-agency. - Interpret technical manuals as well a$ draw1ngs e T
g : and spec1f1cat1ons, uch as Iayouts, quepr1nts, and schematlcs X
e -3w5Comprehens1on and express1on of a IeveI tow- File, post and mail.
N . "such.material- as forms; checks,. rece1pts, and bills. Ap- -2 a)' .
if!- E. APTITUDES Specific capabilities and ab111t1es requ1red in order to L e
> ' ‘ Iearn or perform adequate]y a JOb duty S TR
| 7_‘. , .
 _Aptitude . . - Level o "EpranatIOn'- S o
R G'}_-- S P INTELLIGENCE GeneraI Iearn1ng about '
g ST ab111ty The ‘ability to “catch on"
FER RERE - .. - ‘or.understand instructions.and under-
o N .. 7 “lying principtes. Ability to reason<&
. ek e T . make. judgments. Closely reIated to
o Ty e S '.do1ng well 'in.school. - *
S e e (3)  The middle third of: the- popuIat1on
- C TR o e *" This segment- of the ‘population - -
e '_,possesses a medium degree of_ the apt1-' N
. ~“"'“tude,” ranging from slightly below to _“
- : ' 'is11ght1y above average .
Loy T T 3 VERBAL: Ability to understand meanings
o oo T - .7 . of words and ideas assoc1ated with them, an_
- : R 7 7 tous “them effectively. To ‘comprehend X
. S : I s "*_-'Iangua e, to understand relationships ';/4_
B S . - - between words,-and to understand meanings. -
ok T © . . ' of whole. sentences ‘and‘paragraphs, To
oo N e a0 present 1nformat1on or ideas. c1ear1y .
| B I ~{3) ‘See, above .

: S SR R :Cont. P 2a.

. [ { . X . . v
"'-’._' . ! ' T _ '. - ) - _-.' -]ﬁ' LR H




v 7 4/ .
LANGUA@E DEVELOPMENT (Co t1nued)

*.'~ Copy~data fr m one record to anofher f111 in report forms, v
S s . and - -type all’ wolrk from rough .draft or corrected copy. Interv1ew
N T Imembers of_household to obtain such.information as age,voccupat1on,

N . ..and numbér of ¢ 11dren, to be -used. as data for surveys, or - , :
economic studies,. - - Guide peoplg .on tours ghrough historical- T
T T or public bu11d'ngs descr1b1ng 'such features as s1ze, value, ' '
' k\“‘ R and po1nts of “interest. _ .
*************************(***************:_:~

a
} - — !
|

APTITUDES (Cont1nued) S e O _iﬁ

o Apt1tude - ~'f S : Leve]:' E | EXpTanaéion'l-"

o N 3 © -~ NUMERICAL: Ab111ty td perform ar1thmet1c
' e e s ' A «_operat1ons qu1ck1y and accurate]y -

";]h o "[._(3) See above

LS e _SPATIAL Ab111ty to comprehend forms .
o o e S .: 1in. space and understand relationships.. - =
. R . - of p]ane and solid objects. May be '
R < < - . used in such tasks as blueprint read1ng
o R ., [, and.in solving geometry . problems.
. : T N - .Frequently degfr1bed as the ability to .
' "visualize objjects of two .or three
L d1mens1ons, or to.think- v1sua11y of .
- %e?metr1c forms. . - '
ST - - " (2) The highest third: exc]us1ve of the
M o . top 10-percent of the population. Th1s\\\\\‘\
T segment of the- _population possesses.
S o L - an above- average or h1gh degree of :
ST . : ... ~.the aptitude. . ;ﬁ., o

LT o o Ty ~vn_3’ T ‘~“FORM PERCEPTION: Ab111ty to perce1ve T
Co , R PR e pertinent detail-in.objects or -in.
ol e T e o .~ . 7+ pictorial or. graph1c material; To~

' : A - .o, make visual comparisons and d1scr1m1n-'
o .. - .ations and see-slight- differences in

' N “ shapes and shadings of f1gures and " ; '
widths. and. 1engths of lines.” = . “~:;,,e
(3) See above. _:5. P L

/ .

UK 3 - MOTOR~COORDINATION *_Ab111ty to coor-* :
‘ e S T - dinate eyes and Hands or f1ngers rapidly
Lo - .~ and accurately -in" mak1ng precise move-' -’
<. . . ments with speed: - Ability to make a-
T o -_-_imovement response accurate]y and qu1ck1y
R 5 ~(3) ‘See above R
: MANUAL DEXTERITY Ab111ty to move the "
"hands easily and’ sk111fu11y To work
~with-the hands 1n p1aC1ng and turn1ng
t motions. - .. . . :
A(3) See above

- 13
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E. SPECIFIC VOCATIONAL PREPARATION - Amount of time requ1red to 1earn the "'
'f techn1ques needed for average performance of JOb dut1es ST

6 - Over 1 year up to and~1nc1ud1ng 2 years
o - 7.~ Over 2 years up to and including 4 years. T TP
N -v0ver~4 years up to and ]nclud1ng 10-years. .~ a0

Lo »
I

N : . . . . ) 1

o .*"1 F INTERESTS'- Perferences for certa1n types of work act1v1t1es or exper1ehces

1.~ S1tuat1ons 1nvo]v1ng a preference for activ1t1es dea11ng w1th

“thingsjand ‘objects. R —~"~ o

9 -~ Situations involving a preference forw act1v1t1es that are nonsoc1a1 N

-in nature, and are carr1ed on 1n re1at1on to processes, mach1nes '
‘\""iand techn1ques . AN

0= Situaticdhs involving a preference for act1v1t1es resu1t1ng in tang1b1e
produttive: sat1sfact1on - R _ ey .

’ AR o, < B
AR "G TEMPERAMENTS - Work' sttuatwn adJustment

5"
9 - S1tuat1ons 1nvo]v1ng the evaluation (arr1v1ng at genera11zat1ons,¢.
o Judgments, or dec1s1ons) of 1nformat1on aga1nst sensory.or Judgmental
ﬁ - criteria. . L o :
0 - Situations involving the . eva]uat1on (arr1v1ng at genera11zat1ons,
"~ judgments, or decisions) of 1nformat10n against measurab]e or .
"~ verifiable criteria. : T :

eqn1red

N

H. PHYSICAL DEMANDS - Phys1ca1 demand act1v1t1es requ1red to perform Job tasks .
22 Climbing and/or Balancing: .qu S A S '
(1) Climbing: Ascending or. descend1ng 1adders, sta1rs, scaffo1d1ng,
ramps, poles, ropes, and the 1ike, 'using the feet and legs apd/or
RN . hands and arms.
PR - (2) Balancing: Ma1nta1n1ng body equ111br1um to prevent fa111ng when
: ' ~walking, stand1ng, crogching, or running ‘on narrow, slippery, or .

.~ . when performing gymnast1c feats.
3 - Stoop1ng, Kneeling,. Crouch1ng, and/or Craw11ng ' '
(1) Stoop1ng ' Bendtng the body downward and. forward by bend1ng the
", spine-at the waist.’
(2) Kneeling: Bend1ng the: 1egs at the knees to come to rest on the
o knee or knees.. ¢
(3) "Crouching: Bend1ng ‘the body downward and forward by bend1ng the -
1egs and spine; '
) Craw11ng, Moving about on the hands and knees or hands and feet

B

(4 ]
_go-

?0;

:1f- .- erratically moving surfaces; or malnta1n1ng body equ111br1um _jizg.;ﬁ?-~“



_ H PHYSICAL DEMANDS Con t

4 - Reach1ng, Hand11ng, F1nger1ng, and/or Fee11ng
& Rt
( ) Reachlng Extend1ng the hands ‘and arms: Tn any d1rect1on P
(2 Handllng ~'Seizing, ho]d1ng rgrasping,’ turn1ng, or otherW1se o
: ‘working with the hand or hands - (fingering. Tot 1nvo1ved)
(3) Fingering: - Picking, pinching, or. .otherwise working with the”f
) aflngers primarily (rather,than with. the whole- hand or arm as, i
i g in handling). , g -

\_/

-.(4)' Fee11ng ; Perce1v1ng such attr1butes offgbaects and materqals.as ;:-t
: s1ze, 'shape, temperature, or texture, by means of receptors .. 07

]n the sk1n, part1cu1ar1y those of the f1nger t1ps ‘F~.-E o

& b ~‘See1ng A"\§~, ' ;{th:" - 'ﬁ-_u .’f: o

,W.Obta1n1ng 1mpress1dns through the eyes of the shape s1ze d1stance, ‘

~ motion, color, or other characteristics of obJects The major-
‘visual functions are: (1) acuity, -far and near; (2} depth
; percept1on, (3) field of vision (%) accommodat1on, (5)' colo¥
vision: - The funct1ons are defined’ as follows: :
(1) Acuity, far - clarity of vision at 20 feet or more -
Acuity, Near-- clarity-of vision at 20 inches or less. .

(2) Depth perception - three dimensienal-vision. The ability. to ;5:-

Lo Jjudge distance and space’ re]at1onsh1ps soaas to see obJects
- '~ where and -as they actually are.. -~ — '
.~ (3) Field of vision -'the area that .can be - seen up and down or to the
;r1ght or 1eft wh11e the eyes are f1xed on a, g1ven p01nt

o L. L1ght work - L1ft1ng 20 1bs ‘max imum w1th frequent 11ft1ng and/or
: “carrying of.objects weighing up to 10 1bs. Even. though the weight

1ifted may. be only a. negligible amount, a job is in this. category . °;¢“Af :

- when it. requares walking or standing to a significant degree, or when
- it involves sitting most of the time with a degree of push1ng and
‘:pu111ng of arm and/or 1eg contro]s ‘ .

. Med1um Work. - L1ft1ng 50 1bs. maximum w1th frequent 11ft1ng and/or
carry1ng of obgects we1gh1ng up to 25 1bs. S o )

~UH, AL1ft1ng 100 1bs. max1mum w1th frequent 11ft1ng and/or carry1ng of =
: ObJeCtS wefﬁﬁ?ng up to 50 Tbs. A _ _ :

. I NORKING CONDITIONS -~ Phys1ca1 surrond1ngs of a worker 1n a spec1f1c JOb
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L L. AUTOMOTIVE MECHANICS sj;az:;. SR

R

| T o 'ﬂf]- "jf Program Curr1cu]um 0bJect1ve

. Gogls To prOV1de students W1th the know]edge and sk111s to work as automob11e
; ' 'Kﬂ““ mechanics.’ _ A .
; Curr1cu1um Statement 0ur purpose is to deve1op a two-year course wh1ch
“3%~~~- © '\ "when completed, will enable the student to obtain a Job~as an i
S *c automob11e mechan1c . oo : - q_;/'
_Curr1cu1um Obqeqtave Upon comp]et1on of four semesters in Automot1ve
‘Mechanics, the vocational education student will have acquired the: .
necessary skills and knowledge in ‘automotive fundamentals and" principles
for “the ma1ntenance and's rvicing of- passenger cars to -become employ-.
‘able as an auto mechanic and apprentice mechanic, specialist mechan1c,
- or small engine mechanic. \Evaluation of autonigtive theory and
S principles will be measured\by ach1evement of a minimum of 70% on
L -multiple choice -tests .in.thé, courses. Performance of required tasks -
.o . 7 - must be at 100%: proficiency according’to manufacturer's specifications
St o7 _or shop manugls and in no longer time than that allowed in the Flat
Y ‘Rate Manual plus 40A. Evaluation-will be done by the 1nstructor. .
By successfully comp]et1ng the additional courses:with a. C or. better,
the student may-earn a cert1f1cate of ach1evement.

. . ; e B ) L

Performance Requ1rements

- 1. The course ‘must prov1de that students who comp1ete 1t w111 be able’
. to pass automotive.theory tests with 70% accuracy and be able to
“perform the fo]]ow1ng ‘tasks correctly, according to manufacturer's
~ spec1f1cat1on, 1n F]at rate p1us 40% (apprentlce a]lowance) t1me‘
N 3 ' : o 58
: ..ﬂRebu11d an’ eng1ne e b B 3
. Repair or rep]ace e1ectr1ca1 system s
~-Install”and repair air conditioning system PR
. Repair suspension system ' : .
Repair. steering systems - : -
Repair or replace brake systems
‘Repair or replace transmission systems, standard and automat1c
‘Repair rear-axle assemblies = - r
- Diagnose trouble in all of the preced1ng and commun1cate ora]]
. and in'writing understand1ng of the prob]em d1agnosed and 1ts
.proposed remedy

QA HhD OO O
.

' the ‘above 11st, subd1V1ded 1nto appropr1ate units..

.(’

2. The course witt be des1gned-1n a Series of blocks, corresZ%§d1ng to

.~ .

3 Eva]uat1on of the methods and mater1a1s and 1nstruct1ona1 strateg1es
~—will-.be.based on earner performance in each unit by (a). learner .

: ach1evement on the

‘ -23-

AS

tests, (b) 1earner S performance of ass1gned w;{wuvk,w_;m
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Reséarch and De51gn , _ L S : A
. Program Curr1cu1um ObJect1ve -AﬁtomotiyebMeﬁhanics (Continued) -

X

.'4  1mp1ementat1on

4, 1Instruct10n w11] také?p]ace in the c1a$srcom and “in the auto shop

5. The tota] program W111 cons1st of twenty~four un1ts in f1ve courses
o W1th ha1f of each course spent in 1ab (shop) work o

. 6. It is des1rab1e for students to ach1ev& PVOfTCVe"CY by the e"d Of
£ four semesters " . ~#
7. In order to achxeve a cert1f1cate of ach1evement these other c]asses
s must also be comp]eted with a grade of Cor better ‘

4.

I ED o .

TeptoA 0 | |

I EDS .. o ¢ : I T R

1 ED 36 o BRI
- I ED GOB (Math ﬂﬂr‘ob]em so]v1ng) : S . S

. v . - . . . 7
"“3 ‘Learner Characterxst1cs -The beg1nn1ng.automot1ve student at- Fresno C1ty _
co _ College meets the d1str1ct s entrance reguirements.and has-no special i
= . - skills or 11m1tat1ons - .The average reads at~n1nth grade»]eve1 and: has
o ,seventh grade 1eve] math skills.. v . : R

N _ v
'Add1t1ona] character1st1cs der1ved from the Composxte Summary of EOP
students which are re]evant to the objective are that the student

> P

| e ; v
. ;attends college 1n order to bécame econom1ca11y se]f suff1c1ent
.~ may be bi-1ingual -

.- ‘may have-lower- educat1ona1 ab111ty than average ‘ ,5' '\uaw;

may have lower mathematical skills. : . O S
.may have poor study -habits =~ - Do e
. may be more spontaneous ‘ B R DR
,may, be higher in aggression.. = - : e T
.. may be Tower in'self-confidence o
. may be lower in self-control . ¥ -~
. may be Tower 1n persona] adJustment S

CHOWONON ™ WR —

Prerequ1s1tes R .;‘_r'-‘} SRR o T

-373," h i} Phys1ca1 capab11ity - The: automot1ve student needs to be ab]e to 11ft
°. ' . fifty pounds maximum with frequent 1ifting and/or carrying’ ObJeCtS 3
©.— . weighing up to 25: pounds . ~The student must be able to reach in any: )

tasks w1th1n eadh unit and block (d)‘instructdr's?assessmeht of oo

-may. have. Tower English usage skills - e ﬁ-ésq-inv \

direction, to seize, hold, grasp, turn with hands. -He must b& able f?: ‘i ;

" to pickeup, to p1nch and to.work with fingers pr1mar11y as well .
- as w1th who]e hand- or arm. He must- be ahle’ to perce1ve obJects and
_ N
_24_
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- Program Curricu]um;OUJectiveu Automot1ve Mechan1cs (Cont1nued)

oMmMMmoo

. _zA-',.“

"be able to file alphabetically.and to record forms, checks., et
‘receipts, -and bills. He should be.able to copy .data from one a

. General educat1on 1eve1

- M ¥

- v»the1r attr1butes such L3S $1ze shape color, texture; temperature.
o He must be abde to stdob,,kneel, crouch and crawl,

vy ! AV
. ( ) ) » . . o R

.

The student shou]d be ableto 1nterpret the manuals useﬁmwﬁ
automotive work as well as drawings and sdhedu]es* . He shou'ld

record or source to another. He should be able to learn his

- 'job duties from oral instructions -or demonstrat:ons be able to

wr1te work orders and request parts. or ass1stance orale .

.

. nThe automot1ve student needs to be able to~nerform s1mp1e
“math (add1t1on subtraction, mu1t1p11cat1on and d1v1s1on), and

- to write and record figures. He-must also be able to make .

.arithmetic qa]cuIat1ons involving fractions, decimals and

percentages.” He needs to be able to perfonm ordinary arith-r
metic, algebraic and geometr1c procedures in standard pract1ca1
app11cat1on S : .d s -?._

. ‘The student® needs ta app]y common sense undenstand1ng to cerny

. out simple two-step instructions in detailgboth.oral and o
~written. He should bejab]e to deal with varitibles from the -~
standardized situation. He must be able to read and Follow
diagrammatic instructions. He must be,able to solve practlca1
problems by application 'of rational systems. Heimust be able

'to interpret and combine ‘instructionsgs furntshed 1n written, aral,
d1agrammat1c, or schedu]e form - N P . ;.u
Behavorial level. - The automotlve studentw to succeed 1n the ob-
Ject1ve nEeds S, R - :
1A:; w1111ngness to fo11ow d1rect1onsw okal and wr1tten
B.. To initiate and follow: a logical" sequence of actiong® _
" To find satisfaction in exetution of correct procedures e
- To desire to complete @ job commendab]y _ e
.. To exhibit care of- equ1pmeht and tools Lneatness) L .
.. To show. carefulness and- prec1s1on 1n performing operat1ons b
. To ;

exh1b1t patjence R | .
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UM C 0 < Automotive Mechanics 51 . .0

~+ . . Course Objective for Engine Rebuilding.Unit o

1. -,

. ¥ By the end of .one semester in AM 51, Engines, the learner will have -
~assembled with tolerances according ‘tomanufactyrer's specifications an. auto-
- mobil€ engine. The assembly will be done in the auto shop. It will. be -~ "
' evaluated by the instructor's. personal observation and inspection of the °
‘work itself, by appropriate practical test, and \by satisfactory completion
of projects outline on worksheets. The learner will also be able to pass:
) “a multiple choice test on engine. theory with a minimum of 70% correct
. . answers in the classroom. . Commm _ . o
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U RESEARCH AND DESIGN .
L - AUTOMOTIVE MECHANICS | Lo

v X I. ~ . ) 5 :_

B o .Automotnve Mechan1ps §gf’r :

v T, B
L CoursekObjectives:

LM 52A Regghr or Rep]ace E]ectr1ca1 Systems and Fuel Systems

By comp]et1on of this unit in one semester the 1earner w111 repa1r or
replace a car's electrical system with 100% prof1c1ency in accordance w1th
manufacturer's spec1f1cat1ons ~He will ‘pass a mu1t1p1e choice test on

~ electrical systems at a minimum score of 70% correct. ' Evaluation will be
done of work by the 1nstructor s observation of how well worksheets are
. fgllowed and: by his 1nspect1on of the work done. WOrk w111 be done in the
’3=::shop, ‘the test W1T" e g1ven in the c1assroom

o

N AM;SZQ : Repatr or Replace E]ectr1ca1 Systéms and Fue] Systems and A1r .
.f-fh ' Cond1t1on1ng Systems . B SR

gl By the end of th1s un1t one semester, the 1earner can repa1r or- rep]acef;f
© - _-the fuel system in an automob11e He can make . correct1ons and adJustments S

in the fuel system parts and can- tune an eng1ne “all to the standard set.in.
the appropriate Jactory: and seryice manual for. thé year: and make'of car:
He can passa mu1t1p1e choice test on -theory and d1agnos1s of fuel system
operations 'with a minimum of 70% correct. The .work will: be performed in

the shop and will be inspected by:the instryctor -and-evaluated for conform1ty T

"to the factory and serv1ce manua]s The theory test w111 be g1ven in the
c]assroom . :

L .

AM 52C: Insta11 and Repa1r Air Cond1t1on1ng System ”_; SRR

l

By ‘the end of this un1t, in -one. semester, the' 1earner w111 be ab]e to o

install an air cond1t1on1ng system- 1n an._automobile: accord1ng to appropr1ate .

: factory manual at 10Q% proficiency.. He W111 be ab]e to . diagnose and repa1r
- air conditioning systems. The work" w111 ‘be done. ,in“the shop-dnd will be -
-evaluated by the instructor's personal observat1on of how we11 job sheets

are followed and by inspection and testing of the f1nashed work The student L

will also, in-.the - .classroom, pass a multiple choice: test on the theory .and
operat1on of. a1r cond1t1on1ngsystemsat a m1n1mum of 70% . -
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. Automotive‘Mechanics»S3‘

f# ‘); SN ;a;lf;é*_ Course 0bJegt1ves L LT

j'AM 53A Repa1r Suspens1on System

ey the end of th1s unit, in one semester the 1earner can.. diagnose,,re-'
pa1r, ‘adjust, or. rep]ace steering and suspension systems' parts in an auto-
.. mobile 100% according to manufacturer's spec1f1cat1ons He will pdss a
multiple choice test on theory at .70% minimum. Work will be performed in.
the shop. The test will-be taken in the clas§room. Work will be.-evaluated .
. by the instructor by personal observation of the student's performance and
ability to follow worksheets and -by- inspection of "the work to judge-its
: conform1ty -to manufacturer S spec1f1cat1ons or to the appropr1ate serv1ce
manua] T o . ‘

';AM 538 Repa1r or Rep]ace Brake Systems

_ By the end of this unit, in one semester the 1earner will be ab]e to .
diagnose, adjust, repair; or rep]ace brake: systems ¥n a car according to
the appropriate manufacturer s specificatijons or service manual. He will
pass a multiple-choice test.on theory of braking systems at 70% m1n1mum, :
in the c]assroom The work done”in the shop will be'evaluated by the "

- instructor's’ observation of how well worksheets .are followed and by
- inspection of' the work and:its conformity to the standards. set in the
_appropriate serv1ce manua] for that year and make or in manufacturer s
spec1f1cat1on ' . : ‘L :

-29- e
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e Automotive Mechanics 58
- , uty ‘

Course 0bject1ves

o Unit Repair. or Replace Transm1ss1on Systems, Standard and Automat1c,
. Mechanical and Hydrau11c C1utch Systems, Drive- Line D1fferent1a1

R and Axles : :

By the ‘end of th1s un1t, in’one semester -the 1earner w11} be ab1e to

- diagnose, adjust, repair, or replace. transm1ss1onsystems,standard or g

hydraulic clutch systems; standard or hydraulic drive-lines; differential;

‘and axJes. The work performed will be 100% according to the appropr1ate

- manufacturer s specifications or service manual, for the year and make of .
‘car or part -The work will be done in the-shop and will be evaluated by the

" instructor's observat1on of how well the student follows work sheets and by °

inspection of work performed.for conform1ty to the appropriate standards

- of -the manual for that year and make of automobile. A multiple choice -~
test on theory. of transm1ss1on, clutch, drive- 11nes, d1fferent1aloand axles
,1vw111 be passed at 70% minimum, in the classroom

~*

'-_Unit Repa1r Rear ax]e Assemb11es

By the end of th1s un1t, in one semester, the learner can d1agnose,

adjust, repair, or replace rear-axle assemblies at 100% prof1c1ency accord1ng_ ‘¢

to. the appropriate manufacturer's specifications or .service manual for the
year and make of automobile. The .shop work will be eva]uated by the v
_instructor's observation of how well student follows workshéets and by
1nspect1on of the work -for conformity to the manufacturer's specifitations
~ or service manual. A mu1t1p1e choice test on theory of rear- -axle assembl1es
: ;w111 be passed at a minimum of 70% correct, in the classroom, -

. t.

e

o ‘ _ .‘ = ."_ -30- -
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- #4-=5 R Ti‘f‘ Automotive Mechanlcs 60 "
#4 9‘»51 e 3ﬂ o . Course ObJect1ve ‘. ’ .

'\

'By the end of the semesterr-ﬁé‘student will: be able to perform

'”;‘prev1ous1y léarned skills at a higher degree of competency "The 1earner W111f

“be evaluated by the instructor's personal.observation of the work. The

~learner will also be:evaluated .on the time it takes ‘to perform -the proJect,_
. using the flat rate manual as the criteria.. The learner will also. pass-a .-
o mu1t1p1e cho1ce test on the brev1ous]y 1earned areas with a 70% m1n1mum. o
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9

Language and CommunTc tTOn (For GraduatTOn& Not For CertTch te)

.,_a, to read at n1nth g ade. Tevel * '
- b."sto.write enough to\fill.out job. app11cat10ns B o T
© ‘c. to copy: numbers, p Irt names, instructions accurate]y, to erte down o
~ 7 " messages conveyed orally; to:write messages on one's own behalf .
: - d. to .understand: spoke] Eng1Tsh and be ab1e to respond approprTately ,
- and understandab]y \ : . , J ) ,

2. “MathematTcs (GOB - ReqUTred) ‘1 . i.fj rl‘:’f E—— _ AO' PN

‘a., to perform s1mp1e m&th

b. to-write .and reoord ‘figures Lo ‘

€. . to make’ ca]cu]atTOns .involving fractTons, dec1ma1s and peréentages
B -Tn standard, pract1ca1 appchatTons . v KR

o

Lo 3. Persona] Hea]th (Requ1red For GraduatTon Not: For CertTchate) g

-;a.' to maTntaTn personag health and stamina:
R b» to keep persona]]y/c1ean and presentab]e

‘{.v4 Human RelatTons (Ind Ed. '39). ‘} _uf

to-understand the obJectTves of others and be ab1e to work cooperat1ve1y
... to attain them . : “r
fb. to exhibit. se]f-respect as shown in attTtude, manners, respons1veness
~ to needs of others and to JOb requ1rements b v :

5. Safety7Educat10n (Ind. Ed 36)

'a} Positive: steps which’ promote safety .
b. Behaviors to avoid ’ R .
c. - Awareness of environment regardTng safety factors LY
d.. Ser10us and respons1b1e attTtude toward safety S

6. Bas1c Gas WeldTng fmul;:»'f S Q‘ f_h,--:v:h"ﬁ E

physical .properties of meta1s
. we]dab111ty of metals

" a.  ‘the use and care of acety1ene torch ‘ L

-b. ‘regulate oxygen - " o : N
c.” types of steel” L ' ‘ S e
d. - sizes of weldTng rods

. e. principles of" proper welding

‘f. welding.tip se1ect10n

" g.. safety - : e L
h. types of JOTnts and welds =~ - _ Lo
i L

3




Research and Des1gn PrOJect Automotwve Mechan1cs
. Term1na1 Masteny From Other Requ1red Courses "

N .",¢4~_.. o

ke 1dent1f1cat1on of meta]s ",; 1,? L h?5
- 1. welding of 11ght gauge meta]s H
m. brazing

ST, _.Automotive ESs_ent.'ilg]_s‘ ('Ind. _Ed._9’)'

safety

a o ‘ o
~ b.“ hand tool 1dent1f1cat1on . N
R o theory and construct1on of eng1ne : i
d. serv1ce :
e 8.“Mach1ne Shop'(1OA) ‘
fa;-_pr1nc1p1es of mach1ne shop pract1ce -
“b."" knowledge of cutting“tools
c. selection of cutting tools/speed’
d. -safety with-1lathe operatiohs
.. . 1. turning straight taper o
., T - . 2. threading, external and: internal
3. threading, right and Jeft hand o
o - . 4. baring : o
- - ‘e. understanding" d1v1d1ng head -{ '; .
- f. 'setup m1111ng mach1ne AL

&
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e  STEPS. OF CURRICULUM ANALYSIS Lne s
- ' _: ~>J | A_ STEP 2 ; o o o

.. Havine DEFINED THE REQUIREMENTS OF THE EMPLQYER AND :
RESTATED THE: COLLEGE'S PROGRAMS IN PERFORMANCE TERMS; "THE.-
.: TEAM NOV SEEKS TO IDENTIFY WHAT EACH STUDENT MUST BE. ABE
-~ .TO KNOW/FEEL/DO "IN ORDER TO ACHIEVE THOSE. OBJECTIVES, ACH
~ COURSE 'OBJECTIVE 1S ANALYZED TO IDENTIFY THE COGNITIVE/ = - .
.m"AFFECTIVE/PSYCHOMOTOR MASTERY EACH STUDENT MUST DEMONSTRATE -
. * TO SUCCEED, :THIS ANALYSIS WILL*PROVIDE THE TEAM WITH A -

‘TO SPECIFICALLY PINPOINT WHERE THE PROBLEM_AREAS REALLY -ARE. .

o A) PERFORM A COGNITIVE/AFFECTIVE/PSYCHOMOTOR ANALYSIS -
~ 5-OF EACH STATED COURSE OBJECTIVE TO|DERIVE ALL HIGH-

+ EST LEVELS OF MASTERY REQUIRED FOR SUCCESSFUL COM~
PLETION OF THE COURSE,, .

e

- B)_-STATE THE CRITERIA OF MASTERY FOR EACH ITEM [DENTI-- .
- _EIED IN<THE COGNITIVE/AFFECTIVE/PSYCHOMOTOR ANALYSIS,
- . . THESE STATEMENTS WOULD INCLUDE .THE METHOD OF EVALUA--
1. = TION  AND THE LEVEh OF PER;ORMANCE REQUIRED OF THE &=
' -~ -STUDENT - (How-AND- How WELL)+ _ THTS STATEMENT IS.NOT:
' THE EXACT TEST ITEM THAT. THE: STUDENT WOULD ENCOUNTER
r_;(CRITERION EASURE). v

Cy ASSEss EACH - CQURSE TO CONFIRM THAT'THE SEQUENCING OoF
. THE. ITEMS OF MASTERY IS CORRECT ACCORDING TO THE ‘TAX-
 'ONOMIES; .AND THAT THE COMBINED COURSES WILL PRODUCE . &
L. THE MASTERY DEMANDED BY THE EMPLOYMENT REQUIREMENTS SRR

" 'AND. THE PROGRAM URRICULUN OBJECTIVE (VOCAT IONAL
‘ZOCCUPATIONAL COURSES ONLY ST

s a
y ~

o O Do, o L : . . J T J P
N e y. : _....-:_‘

"DETAILED ENOUGH DEFINITION OF WHAT IS .REQUIRED OF EACH COURSE,’f
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L R o AUTOMOTIVE MECHANICS 51% ENGINES .
ETements of Requ1red Mastery (Cogn1t1ve/Affect1ve/Psychomotor) |
.kﬂt,hj;Cogn1t1v ,f¢'Ag;f L | .T;v . ;%;m;;ﬁg_" 2
,:_. i': | The student w111 know: .'H:‘i:“:} ';T'df__f,u. ’{;'{y?‘:'v o
| 1f1. H1story and deve]opment of . the 1nterna1 combust1on eng1ne and of theiT
- automotive 1ndustry _;ﬁ. O '.:¥. T ,__ AT \ ‘
. f2 Character1st1cs of the var1ous automot1ve eng1nés manufactured ";_;{‘-;f'
"é The pr1nc1p1es of operat1on of vaTves and valve act1on ‘u~ ii-’ ‘

v 4. Des1gn and. funct1on of crankshafts and ma1n bear1ngs and how to d1agnose
s ’ crankshaft and ma1n bearmng troubTes o _

5. Des1gn and funct1on of connect1ng rods S ‘",q"f",. 'f*_?V:n* .
. _ A . .

Pr1nc1p1es of cy11nders, cy11nder heads and crankcase deswgn and funct1on

' '37; Des1gn and funct1on of the var1ous types of eng1ne bTock, sueh as the
nyu b]OCk and the an type | SR . | .
t.,ﬁ;j.‘8 The pr1nc1p1es of automot1ve cooT1ng systems operat1ons and des1gn of
-u;i'}fdz- water _pumps 5 fans, thermostats and- ant1-freeze chem1caTs., LT
«ﬁ\. o _' ) : ‘P . . ",;'_,' _‘.:',.,' S '.Aﬁ' ”
,{j}f‘_ 9 The h1story of o11 d1scovery and 1ts deveTopment B

Y . o

~10. ;cThe mean1ng of v1scos1ty, grav1ty test1ng, detergent chem1ca1 soaps
.“L'» used in grease, and other.terms uSed 1n petro]eum process1ng.,;,.aﬁ,¢ij

vr

Tt

e 11 Types of brake systems operat1ng pr1n¢1p1 diconstruct1on of the o f‘

T ,basic brake un1ts

12 :How: to d1agnose eng1ne troub]es such as
' “ways that an eng1ne can use o11 excess1ve1y """""
. - Causes of engine knocking.
.. 0il-pressure failure.
. Low compress1on '

anoca

Cowl 134 How to est1mate the éost of eng1ne repa1r :;T' ;Z.‘ﬁj’f ) ,'”: o

‘ A;v14 Where and how to obta1n spec1a1 servxces such as crankshaft gr1nd1ng

-

A'lﬁTf How' to compute p1stQ\md1spTacement compress1on rat1os and other probTems | AN
P S A ‘ ‘

us1ng pract1ca1 sho athematﬁcs..;




Research and Des1gn ProJect Automot1ve Mechan1cs R S
- AM 51+ E]ements of Requ1red Mastery (Cont1nued) SN S

2 S

_.A.< .
- s
v

.16, How to:diagnose and renair.basictbrake7andApower,transmissionfunits;A"

y A Y
3 ;Psychomotor‘ o RS R ' . '. S -
’:' : The student w111 perform | »t; i
r "l,rfServ1ce valve systems | - o
2. Us€ valve seat and va]ve refac1ng machnnes | 'xﬁ,r_f_ . ';'n'fh, ff}
;‘3;;‘Use m1crometers and other prec1s1on too]s B i
'4;'2Check crankshaft for wear ; L ) f‘_i' ’.‘fm' o ? o
| gii'Check adJust and a11gn COnnect1ng rods. | | ) ;
216.7 Measure cy11nder bores 4 ﬁﬂf” ”e;. *hA"' : e : hfﬁ;f. .
;7;7-F1t p1ston r1ngs and wrist p1ns | ' | . _ }A;
v8t' Finish- -grind pistons, us1ng piston gr1nd1ng mach1ne as we]] as’ other“":
C spec1a1 eng1ne tools and fixtures needed 1n rebu11d1ng an automot1ve
}eng1ne ‘ . ;:._, » - _
9 D1sassemb1e, 1nspect assemb]e and adJust 1aboratory eng1nes. _ s
N :

/;1 D1sassemb1e, 1nspect assemb]e, and adJust bas1c power transm1ss1on S
1aboratory assemb]es . O : :

lAiI 0verhau1 and test bas1c brake un1ts,Af;'v"

Affect1ve A | - A
The student w111 apprec1ate the trade eth1cs and exh1b1t them He‘w111 .

-.appreciate’ the dignity of 1abor and take pride in doing a job well. He

~ will appreciate and part1c1pate in his responsibilities and. privileges as

7‘j.Hebwi-Haccept_cr1t-1’c1“sm.

5b?" as” laborer, ‘an employee, a c1t1zen, or. as a member of .any organ1zat1on for
o .the benef1t ‘of ‘any of the above. . e .
1. He. will exh1b1t w1]]1ngness to follow d1rect1ons |
| 12:;:He_W1]1 observe safety rules and standards \
. 3. Hé«Wiil take care of too]s and equ1pment
fﬁ: ‘Heewill be neat ‘1’ B vlo,.c' hJﬁf*: | d_
| 5. _ _ ,
.q‘

. He'will showAeffortcin his work. .
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l-Research and De51gn Pro,]ect Automotwe Mechamcs B
AM 51 E]ements of Requ1red Master;y (Contmued)
i .7. He wﬂ] show 1nterest in h1s work and 1ts prob]ems. .
8. He Will be punctua] B | B
9. 3._He__’w111 be personal]y c]ean and preSentable .
- ' -
i . 1
; 239 o
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AUTOMOTIVE MECHANICS 52 FUELS AND ELECTRICAL SYSTEMS.

ETements of RequTred Mastery (CognTtTve/Affect1ve/Psychomotor)

S N ~ - -v.. . .
L S A\
M L
.

The student lel know

CognTtTve

1. About the service rendered to man by the great Tnventors and sc1enthts
.. "%and the contrTbutTon they made to the automot1ve Tndustry.

o 2. HTstory of the deve]opment of e]ectr1c1ty and of the sc1ent1sts who
S contrTbuted toward that deveTopment through theTr d1scover1es '

\‘Y

| .3 The functTon of ‘the storage battery and’ Tts construct10n

4. Causes of battery faTTure, how to test a battery, what too]s to use for .

‘ these purposes L : _ ‘ .

v ;Ts; The pr1nc1p1es of operatTon of automotTve wTrTng systems

| generator systems s o
starting motors and startTng motor contro] systems ‘

~generator. and. “generator control systems

. -motor tune-up procedures and eqqument needed

an oo
[ ] [ L

. . 6. The genera] prTnc1p1es of carburetor operat10n deSTgn and assoc1ated '
e unTts, such as chokes, etc S L ‘

f 7. The pr1nc1p1es of automotTve wire systems
8.. The prTnCTples of e]ectrTcaT Taws
‘-’9. How to test the deferent storage batterTes for serv1ceab111ty.

10, - The CaTTfornTa State Motor Veth]e regu]atTons on automotTve TTghtTng ;
S systems.. Co - _ _ . K :

.\‘l

}fli; About head]amp output and adJustTng macthes.,_q.ﬂ*gi;r
'T.j’12. How to read wTrTng dTagrams | { |
Jl%; PrTnCTpTes of operatTon of automotTve startTng systems. |
14; How to test startTng motor and startTng motor ‘control system

.‘.15. How to test generator generator contro] system, and what too]s and
: eqqument are needed , : _

Loy,

=.F;26.~ Pr1nc1pTes and- funct10n of the automotTve TgnTtTon system

JBL) Lo .

-41* »
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- AM 52:. Elements of Requ1red Mastery (Continued) .- . . 3;"‘f\; L

“ ‘{" )

.'12.; Motor tnne¥Upfpr1ncio1es and equipment'needed,

) 18. History of air cond1t1on1ng B '<'f: X _;ﬁ-;

19, Types of air cond1t1on1ng systems‘ - |
'ZOL nypes of compressors & _ |

‘j;‘erj The function and pr1nc1p1e of expans1on valyes
':2?. yThe funct1on and pr1nc1p1e of evaporators

.23, Use and operat1on of dehydrator rece1vers

w24, Pr1nc1p1es and funct1ons of condensers _f- . u"'é?f

n 25.>~Coolant requ1rements

°

f'/ e e .

'f_Psychomotot s o fﬂf? '5731"“?; : : , :
* What the student w111 do: e ] i ‘.i.' . - .-1 :ﬁfjﬁ', ,4-9
. Service storage batter1es . R | L o |
Charge batter1es ! Ht el7 g,é'., .~.-' f :fdc-‘?frk - ;:TI K

. oL
IRV R

1
2

’iﬁ;‘ 3. Test and repa1r batter1es ﬁ%'-V;j ' }.:;;‘“.}‘m R k "'fiég'}’
4 | o »

SR
=

D1agnose battery defects

IS - ' - ’ : .
. ‘D1agnose and correct w1r1ng system troub1es Y

b

Insta]l 11ght1ng accessories ';f

A

5

6.
';f 7; Read w1r1ng d1agrams
| 8.;JD1agnose and repa1r start1ng motors 'f*ffzfi__d“ t 5"l¢ jfgﬁt“V
9

9, _Serv1ce charngg systems - generators, a1ternators, contro] systems.

f%loﬂ iServ1ce; repalr test and adJust the 1gn1t1on system U x
| Lil.:-D1agnose and repa1r'carb%ijtor defects.
';fi_iZ;I'D1agnose and repa1r 1ntake manifold and heat contro] 5ystem
”13;7 Repair and adJust automat1c chokes and other assoc1ate units "ﬂj,f:f-'_V;d‘f
,f.‘14' D1agnose and repa1r fuel pumps (fuel f11ters,;and fue] systems | ‘

154 Check test repa1r em1ss1on contro] systems - E“f'_ L g
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Research and Design Project, Automot1ve Mechanics oo e T
AM. 52: . E]ements of Requ1red Mastery (Continued)

.‘:"" r
A

~ Use equipment re]ating to fué]~and'e1eCﬁrica1.areas;

C1ean and f1ush co 1ing sttems. ’ ; 1. . | | S

<

Inspect serv1ce,

v

. Sh . { N

Affect1ve' ;, ' o = j { TJ"-' R S

) : &
What the student must be' g ’ .
&

Same as 1n other units

. .

/. )’o; ’ !
N S

. 0‘ i
\ . .
. 4 ) - «
‘e -.. e ' -

e e

. i
s P . SO
. T . R :

D1agnose prob1ems and recommend their remedfes 1n air cond1t1on1ng system'

i
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o RESEARCH AND DESTGN+PROJECT -~ T
. AUTOMOTIVE MECHANICS I

AUTOMOTIVE MECHANICS 53:. STEERING AND SUSPENSION SYSTEMS i
ETements of Requ1red Mastery (Cogn1t1ve/Affect1ve/Psychomotor) | ;
,'Cogn1t1ve . ', L :”?ff{-Y-é-ﬁ ffafifa".:.{hh o T\;2'” ; -
- What the student must know by the- end ‘of the unit: - REERRIRS
-lg:wSafety and shop ruTes and work1ng regufat1ons '?J‘ ; _ ;ff;?"",
ZwaProcedures for pTann1ng work : . :«;, /T.y
“.3. History of frame, front suspension systems, steering systems, and brak1ng
; _systems. _ o S : o
;_4.33Types and copstruct1ons of fYames 'AET - ,_iff;;?;é I :3£?f
g 5.'-Types, construct1on and operat1ng ﬁr1nc1p1es ;firear.and front suspens1on .
_ systems. :33‘.;F/ | ydﬁ_ o o c T ;'"iQ
'6."Causes of excess1ve wear and normal wear of frames, front'suspens1on systems,;ﬂ:?“i
_ and steer1ng systems .uff;-‘ S . = T
7,' Effects of excess1ve wean 55 any parts of suspens1on systems
8. How to determine when parts are unf1t for further use L ‘T:%}

. B etry of the front end Pr1nc1p]es of ftOnt,aT1gnment' e :L:; , {f?tﬂnif :;in
10,1”Appropr1ate hand and mach1ne too]s for speC1F1c JObS f T( .// e
117 How to trouble shoot front-end problems.” e o c ~

.12., The oxy~actety1ene we]d1ng and cutt1ng processes, too]s, and safety

N rules ' _ s . . e i j

|13, 'Té California State Motor Vehicle Code. on brakes. [+ "fiaff?{[f'
H;_id.‘,MechanicaT brak1ng systems, parts and pr1nc1p1e R o
VG”QS. Hydrau11c brak1ng systems, parts and pr1nc1p1es .

TTO.:_Power brak1ng systems, parts and pr1nc1p1es

RfKnow spec1a1 brake equ1pment and too]s : ;-' _ T'.:,. ;; ; : Lo }ﬁg}'f'

. ‘ L C e N Ty 3
. . -45- L . . S < L .
' R A VS
S R B
4 M- y Do T e .. .
. N\ RIS . 39 _ i
.. N : b
G RN N . ; ’
“ P .
) S -
. RS
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f.Research and Design Project Automot1ve Mechanics 8 o : ;
AM 53 Steerwng and Suspension Systems , i v 53
h tor: .l a3 - %17

N Mﬁyc omotor: T 3. 0

o what the student must be ab1e to do ' o

: ’ ) o > : RO ’ P
A 13‘ Operate common types of test equwpment mach1nes in a safe manher f;";' .
_f2l-7Use appropriate hand and mach1ne tooﬂs wi%h reasonable degree of sk111
i éfi:Read detaiiedodrawings pr1nts, and plans'l: | o
_‘4;7-Repa1r frames straighten and a11gn frames
- 5?,_Use different types of whee] balhncers -' e :af' | ‘
ijb;;‘CLean, 1nspect 1ubr1rate and adjust’ wheel bear1ngs _'« _?i dt y .gﬂ;iff o T
;7fZ;..Serv1ce spr1ngs and shackles. : | _— o jf? |
;«S.‘*Ba1ance whee]s é, EY .

9. A]vgn whee1s - : )

(=]

.AdJuSt steer1ng gear /;<;J_
117 Check remobe and replace shock absorbers

12, 'Inspect remove and 1nsta11 tie rods : /Aﬁ,f

13.;fI"spect adJust and rep1ace tors1on bars..

14, 'Inspect ba11 Jo1nts and determ1ne manufacturer s spects o

15." Check suSpens1on for worn or loose parts

l
Vo

16;!5Use torswon bar hewght gauge

Eil?« lCheck a1wgnment between front and rear3whee1s
*18, CTheck and adjust castor, camber, and toe 1n,., e

! T;JReplace\n%rn parts and rea11gn accordlng to manufacturer“sff_glii_

i:d'Test brakes
;}ZlQ Use brake test1ng mach1nes. f .'f"“ fg .Fﬁf 1y?4
22.. AdJust brakes : f | . e
;23. Reline brakes ';: '

24. 0verhau1 hydrau11c systems ) L
;25; Check change, add brake f1u1d :Vfﬁ ':'ﬂsy B BRI
EE T ] R T T R 7~ S S
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Aruitoxt provided by Eic:

Research and Des1gn Progect Automot1ve Mechan1cs

.AM 53 Steer1ng and Suspens1on

2%6.
et
2.

'
1

‘Overhaul howeﬁ,Bfake éysfem;;;

Use break drum turn1ngcand brake drum 1athes.

D1agnose brake troub]e ?5

Affect1ve‘ o »";:.
Same as other umtsr
a
/_;

o«

.\. -

|(V




" RESEARCH AND-DESIGN PROJECT
~ AUTOMOTIVE: MECHANICS

AUTOMOTIVE MECHANICS 54: ,TRANSMISSIONS4AND DIFFERENTIALS.

. E]ements.of:Requjred M&stery jccanftfue/AffectiveypsyChomgtor)yl_'”f
_@’ |

Cogn1t1v

what the student must know

l.wiH1story of automot1ve transm1ss1ons, clutches, torque converter: and
. rear ax]es L

.-'Trade safety practices andfworking regu]aticns‘

. .

Types,»construct1on, and operat1ng pr1nc1p1es of transm1ss1ons

W

._;Types of c]utches, construét]on and operat1ng pr1nc1p1es

5;7.Causes of excessive wear and norma] wear of the automot1ve transm1ss1ons,
- .c1utches and rear- axles S S D . '

.6;"D1agnos1ng and test1ng of transm1ss1ons, c]utches,_and axles

7;"D1agnos1ng and\test1ng of d1fferent1a1s R _" e

o plagnos1ng and test1ng of drive= 11nes

,Bixsngmezgs L . »
..f’f'l. Operate common types of test equ1pment and mach1nes 1n a safe manner-,

2. Use hand and mach1ne too]s w1th a reasonab]e degree of sk11]
- 3. Ident1fy mater1a1s and’ parts used in automot1ve transm1ss1on clutcnes,
o d1fferent1ats, dr1ve 11nes, and ax]es : _

R

-4, .Repa1r automot1ve transm1ss10n, c]utches, d1fferent1a1s, and rear ax]es
‘with: acceptable conformity to ‘manual- and to manufacturer s spec1f1cat1ons,
-‘and finish work before end of semester

5. 'Read detai]ed drawings, pr1nts and p]ans
6. .Analyze test and adjust. parts using correct equ1pment with acceptab]e

o conformity to manual or.to. manufacturer 'S spec1f1cat1ons and w1th1n
: reasonable t1me L _ T :

3

7..$Recogn1ze parts unf]t for further use.
i

g o -49- B

45
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~,4Researeh'and'bestgn Pnoject;:AutbhétiVenMeEHenfc$ 
AM 54: Elements of:Required Mastery (Continued) .

:Affect1Ve- o ' t‘j," N . -QU'
. what the. student mus t be. .
1."Ab1e to work 1n harmony w1th others. ‘»
. 2. Apprec1at1ve of trade and fe]]ow workers. ..v'; ff_f,’}}{"_7
"3}3- 3. Apprec1at1ve of respons1b111ty to emp]oyer and commun1ty
41‘_Aware of necess1ty for carefu], sk111fu1 and consc1ent1ous work
. :5. Impressed w1th need to observe safety procedures.'
s \ .' \\‘
. s.- : dal v . .
LT S '
(/ - 3 .
\ / . R
. » =
; |
. -,
- - -50~
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o .~ RESEARCH AND DESIGNTPROJECT
S . AUTOMOTIVE MECHANICS.

AUTOMOTIVE MECHANICS 60: AUTOMOTIVE PROJECT LABORATORY

E1ements of Requ1req“Mastery (Cogn1t1ve/Affect1ve/Psychomotor)
: : TN . .

4_Cogn1t1ve

Same as- for Automot1ve Mechan1cs 51 52 53 54
.. Psychomotor:

Competency, accuracy, and speed are the same but 1earner is almlng
toward f]at rate manual t1me p]us 40% . . v

'Affect1ve

‘Same as for Automot1ve Mechan1cs 51, 52 53 54.

B =51-




o | ‘RESEARCH' 'A'ND--DESIGN :
" Prouect: " MOBILITY
AV STEPS OF CURRICULUM ANALYSIS
R STEP 3

- USING THEIR COMPLETED CoGNITIVE/AFFECTIVE/PsYCHoMDToR
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 :
" WHERE THE STUDENTS ARE ENCOUNTERING PROBLEMS. HEY ALso
‘IDENTIFY NON~ CONTENT RELATED PROBLEM AREAS.,

HAVING PINPOINTED AN AREA,\\IT 1S FURTHER ANALYZED TO -

- IDENTIFY WHAT -FACTORS ARE CONTRIBUTING-TO: THE-CREATION OF = .
- THE PROBLEM. . |HESE .WILL BE THE PROBLEMS THAT THE TEAM WILL'

S FOCUS THE REST OF THEIR EFFORTS ON SOLVING.- ' :

fDETAILED INSTRUCTIoNsiPRDVIDED TO THE TEAM FOR STEP 3

. A IDENTIFY THOSELITEMS OF MASTERY REQUIRED IN EACH.
. - "COURSE WHICH R PRESENT PROBLEM AREAS FOR THE DIS=
= ADVANTAGED STUDENT I/E., REQUIRED. PROFICIENCY
.. LEVELS' “NOT BEINt ATTAINED. o S e

»'B)HHDIAGNOSE/IDENTIPY THE NATURE OF THE PRoBLEM AREAS
" AND THEIR PERCEIVED CAUSES FOR PERFORMANCE DE§I-

' CIENCIES IN TERMS OF 1) STUDENT RELATED AND 2
' CURRICULUM/ COURSE- RELATED CAUSES.,’ »

C)T-PRIoRITIzE THE IDENTIFIED PROBLEM AREAS ACCORDING .
. TO THEIR CRITICALITY FOR CONTINUING success BY THE
' rDIsADVANTAGED STUDENT .

] o

'
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AR rdent1f1cat1on of Prob]em Areas 5'~” |
. Lnstruct1ons For The Comp]et1on of 0vera4] Step 3

) _ _Operat1ona1 Def1n1t1on ~:u A ; . ‘,f '_glf. '”M._*;_'f e

CoLh T i T EAR Lo AP Ny _

o . Prob]em Area" for the D1sadvantaged Student those areas in the curr1cu1um
 which’ cons1stent1y present- problems -to d1sadvantaged students as a: group,- -

. rather than td a- s1ng1e 1nd1V1dua] wh1ch cause- any of the fo]]ow1nga _w~o;..’

.7_:a. fa11ure to ach1eve regu1red mastery prof1c1ency for course/curr1cu]um _

b. d1ff1cu1ty in ach1ev1ng one or more mastery sk1115 or- a cont1nuum of
sk111s in a course, v . _

»

rﬁc._"1nab111ty to.complete course'orecurriculum (drops out)

d.f;the requ1rement for 1nstruct1ona] support beyond that norma]]y pro- o
' _V1ded for students o e _ | ,

7 Steps To Be Performed - ’h; o e
| . :Compare course mastery sk111s w1th Job Entry requ1rements in
' Cogn1t1ve/Psychomotor/Affect1ve doma1ns _ -

f;‘; L1st Job entry requ1rements not present]y taught 1n courses

“‘2:';Assess each mastery 1tem«stated for the course. and 1dent1fy any .
R mastery skill within which- d1sadvantaged students -encounter academic ..° .
-~ or content prob]ems in the ‘three doma1ns, per the operat1ona] def1n1—“¢.'

tion,. and persona] exper1ence I T e

[

. Note. VIf d1sadvantaged students drop out of curr1cu1um dur;ng or |
.. .. following the basic course, and heretofore have not- enro]]ed L
Lo .. - .in-higher courses;, in ana]yz1ng the higher'level: courses, R
Ce - “identify those ‘areas which do present problems to normal L
. " students. Rationale: 'If normal students-have probTem . areas, =

.~ it can be- anticipated that disadvantaged student who remain
'~;E1n the program w111 encounter s1m1]ar or. worse problems

’ng"‘f »;ﬁyiD1v1de a page into three co]umns ‘In the. Teft co]umn, 11st the
S 1dent1f1ed prob]em areas in mastery sk1lls ;_a‘

AN 3L.jD1agnose/!dent1fy the nature of the prob]em areas and the1r per-

.f\\ © -, ceived causes in terms of critical incidents, personal experience

~.or existing data as related to student related causes or instruc-
"{tlonalllearn1ng re]ated prob]ems . (See the fo]]ow1ng for examp]es )

a. .Student re]ated causes List these in center co]umn of page next-
R ~ . to mastery problem 1dent1f1ed 1n left.
R : ' .column _

‘ »\'55- 4




Research ‘and Desxgn Progect e ?tf
Ident1f1cat1on of Prob]em Areas (Cont1nued)

‘-, {g. '-Ekamp]es' | o i
R : .'.14, Lack of prerequ1s1te sk111s requ1red of the mastery sk111
. - (Specify exact skills. ) o L ,
';:;;f R ':,2. Inab111ty to cope with the read1ng requ1rements (Specjfy o
IR - 'student 1eve1 of reading, or requ1red level. ) S S

W o
P

3. Persona11ty or emot1ona1 factors (C1te as related to .
:curr1cu1um or spec1f1c 1nc1dents ) 4 .

U L, Cu]tura1 d1fferences , (C1te as - re]ated to curr1cu1um or

. . . sk111 mastery ) ' . _

5. Cannot “trapsfer know]edge 1earned in "1acture" to appl1ca-~
. t1on/psychomotor (Spec1fy exact nature of fa11ure ) '

6. Cannot master cogn1t1ve cr1ter1a but 1earns in the 1ab
- with ora1 1nstruct1ons S - : :

- o ) T Cannot re1ate "1ab" exper1ences to classroom theory or y;‘ -
b ) pr1nc1p1eS T e : Lo A :

. S 8. Any’others you m1ght c1te '.' S _f-f._ _T'.. R 'sjtif;,

v:b.f Instruct1ona1 re]ated causes:: L1st these in the r1ght co]umn
S - oppos1te mastery prob]em

.,

”13" Learn1ng steps too 1arge for student

2. Mater1als (quant1ty or 1eve1) used are beyond ab111t1es of g
students. , s ‘ :
. °f3. ‘Methods, of 1nstruct1on 4o not.match 1earn1ng sty]es of REENES
- students. e T e e 7-[f.{’
4, Fa11ure to build cont1nuum of ]eve]s accord1ng “to taxonom1es,
S dle, -jumping.from recall.to app11cat1on or requiring students:
to analyze'without lead-up learning in. comprehenS1on and transfer
to app11cat1on etc R . o .

’
o

",,iﬁ. lack of fac111t1es/equ1pment

\ .l S s 6 no' spec1a1 Ser\”ces to be responswe to spec1f1c needs Of
: - p group of learners or 1nd1v1duals B

'7} any others you" m1ght 1dent1fy f : ita'”' .
-55-. = '
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Research and Des1gn PrOJect
Ident1f1catzon of Problem Areas (Cont1nued)

L

¢gu1dance,_e

. £

.‘vIdent1fy any add1t1ona1 prob]em areas you' 'know to exist wh1ch are’ not
- tied directly. to an academ1v
'cu]tural, emot1ona1; etc..

_mastery sk111, i.e., soc1olog1ca1

areas in the curriculum re uiring modification or, expansion, or to
services whéch can be prov1ded such 1earners through counse11n%/
C. : . )

List prob]em areas in th1s category

.Pr1or1t1ze problem areas: The p01nts of reference for th1s step are
the three 11sts that ‘you have produced o S

'1--Job Entry Requ1rements not present]y tauqht in courses
- ==Academic or content prdblem areas for mastery in courses:
',--Add1t10na1 prob]em areas 1n non-academ1c category

. a; As a first step, 1nspect each 1tem on each list and, through

concurrence by committee members, determine whether the 1tem,‘;ﬂ?¢:'

.would be grouped under the fo]10w1ng categor1es S "sfi
i) S

1. Prob]ems which can be hand]ed w1th1n the 1nstruct1ona1 pro-

. > gram for which. you are respons1b1e : v _

*a-norma] courses, but re]ated to‘other d1sc1p11nes

’;-'Qﬁ3;j Problem areas for wh1ch spec1a1 serv1ces m1oht be prOV1ded

outs1de of - the 1nstruct1ona1 program« : '.v-_

As you are perform1ng th1s ana]ys1s, start a separate~11st of '
problem areas, recommended for handling by other d1sc}p11nes of
1nstruct1on or for spec1a1 serv1ces S

N
[

"'f.*b.' For those prob]em areas‘wh1ch are W1th1n yodr 1nstruct1ona1

- programs or mastery skills in the courses, reach concurrence by

.committee members as to the priority order’ in which preblem =

areas shou]d be so]ved, conS1der1na the f0110w1ng factors

'*:1i’ﬁCr1t1ca11ty of the " problem mastery sk111s to cont1nu1ng 'j
”or fo]]oW1ng sk111s in: the course ; S

-

These'm ght‘act as cues. whﬁgh w111 lead to the 1dent1f1cat1on of

.n,ffZE'IProblems wh1ch are academ1ca11y or1ented “but not part of your

ff2._~How failure to master a part1cu1ar sk111 contr1butes to over—

ﬁa]] ach1evement of course obJect1ve and ch <]

3. Cr1t1ca11ty of masteryéof cognitive content before transfer
- -to app11cat1on or psychomotor : SN T T

-57_; _[- '_.tfyﬁ
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Research and Des1gn PrOJect ST e S
Ident1f1cat1on of Prob]em Areas (Continued)v- . LT

"\
:

e B How mastery of problem-areas in the bas1c course, carries ovér to
R . higher. level courses (the.;vw111 achievement in the basic course
‘ . reduce problems identifiéd in following couyses, or are. problems
w0 in higher courses re]ated to. the spec1f1c content in those courses’)

¥ ’ ‘
',5.1_Importance of success in mastery of- cogn1t1ve and psychomotor
.- skills 1n redUC1ng prob]em areas in. the affect1ve domain . 2
On the list of prob]em areas for mastery in courses, number the 1tems in ‘
pr1or1ty order :
) . v ‘ . ‘
: 1 g ‘
. ok : " ‘:‘:
" e
e -
. . - ~"‘_ ‘. ' ‘ f . s - ‘V_"
P g‘. ‘
v 1 . N .

s % A N ..
* “ } \\
: e L B
" T .
e - ¥ . y o
i X
M 1
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COORSETITLE:

PROGRAM (VOCATIONAL/OCCUPATIONALIAREA) '

IDENTIFICATION OF PROBLEM AREAS AND SOURCES 0F PROBLEMS

L
i '
s

R

N2

u.

N

Sources of Probtems

-

Problem Areas for |

Student Related Causes ‘I.

i

‘Ipstructtonatty Re]atediCau5é$'. 0cit

R

S e .
o

A
A

Sbciotdgtcét/tﬁttutat”Cqﬁtes
PRI T e

Students
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ma ot T RESEARCH 1D DESIGH PROJECT, R A

AUTOMOTIVE MECHANICS

~~ Problen res for Stident “Svtnde'nt Related Causes o lnstructionni Lenrning Canses' : SncininniCai}/Cnitnrai .‘Cnuees .Sni‘u‘i’inns; |

R

, ‘.Students st keep note~ " Many.have 3 problem in e con- o ' o N
" book, diagrans, etc, . prehension of principles of ¢ Voo
Enter AM Si nithnut 1E9 write terns, dafine tems, electricity; therefore JE11" . A
Intraduction to Automntivei Cetect Ay notbe able to - has been made a requirenent - T

Essentieis S ‘-iake nntes. R fnr the certificate program :

0"95 who are required o Studert must Wealla Sttt haie trouble applying D
~ .reneac classes: schoo) © - Variety, of data-(water- . lecture information to . . - : o
accepts ‘D" as passing, - - expansion, properties " lab situation; possible lack - C e R _
but A wiTl not recomend . . of coolants refarding . of attention/conprehension/ ¢ e
Studints for Jobs 1f:they  types of engins, . recall in iecture sttation . K -
(o not achieve a "¢" in pressure caps) - - '€Lx : ‘ o ' '

_ourses- . . ‘ ‘Students need pore in- R S [ ‘ i
N T Requires renordzation nf -+ dividualized help and re- =
Financial: - must fumish berminology:, can help - assurance when working on
L' engines: & parts (overhaw] — recall by feferring to .- N niachines 3
) engine costs-abat $300; .. s twheboak
- AL can recover costs after Sometimes students must it ;
“oo, . rebuflt and sold) . ‘Requires appiicatinn nf to useiamnchme(ie diai v
" Could cause sone drops ~ logleal thought processes indicatnr) | i
_ | induction, feduction) : e Teoow L
- Moans of identifying S and readig S j s R - T
: disadvantaged Uy I ‘ L ' ‘
. ‘Must i*ememher' S - ‘ '
i ldentifying reading‘ . ety T oo
. problems: Reading at. 1., basie ennine opei‘atinn CTEEET T
. . level of textback, - 2 internal conbustion -~ -~ e P
. 2 Math--would ot be- . - theory o : SRR T IR L S A
- _problem if they took Lo specific engine needs e S ‘
o - IE 60 Math before S Aot nechanical R ; o '
,uentering&l nannenvres S o -
L Students are piaced in ”“"',Fniinre to distinnnish betneen L
L prograns asaplac to ! angles stnnes , S e TR R
L. 7 putthem rather than Lo A R SE S S P
Lo cnteest o o | AV RIS 4 E
TR \/ ARRT ' ‘ ‘ ! ' R !
’ . . . x' <,‘J".';'\

. ¢
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Problen hrea for' Studt,

| ,Stodent Reiatéd Causes :

. .

&

o
T

‘IMmuMﬂMMMMwmj‘SmmmmymthMN

. Solutions

: Cognitiv
'Mummwmmmn

' -:2;5; =

(903 pass first try, -

10¢ do not pass: cannot
go into shop without

1008, usoaiiy gass after

2nd or 3ro try).

.
P A
Hi
C

Design & Function of

N Crankshafts

Hiinbearings i
- “Diagnose Crankshaft &,

mainbearing’trovbiesv

"

Destgn & Function of

Gonnecting Rads, Piston

- Pins, Rings .

b

' a.'Faiiure to conslt books
7 (manual, etc.) when

needed

; Problems-in interpretation'
'of microneter readings ,‘i&

" Reading, understanding of

rules-b teminology

* Attention span, ability to

Hsten .~ - ¢
Miss first day. of Class

" Hriting words or fill-in

items

' Tth grade reaoing ievei
'MMWmmMs

can happen to_ them *
Failure to take notes,b ‘

”‘MMWWM@mﬁ

Diagnosis. ,;iii: o

t

)

l or.2 periods are- deVoted to
baoklet fnstruction-
* Instructor does not know who

15 having trouble with terms/ |
“reading unti} test {s given

lecture format with equipment.
dendnstration

MHMHMSWWM?-

- explains/dewonstrates; book

+ dogs not explain why

Book requires memorizing
Notebooks

. Maht not have an engine making

appropriate noises

Identify noises & identvfying Texts at 9th grade evel

soures 7 . ¢

~ing clearance with‘micro- -
meter (how to read &
measure‘with & vrite
numbers): .
Problensi: reading
Faiiurev%o do; notebook -
Lack of initiative to make
up missed notes or.go for -

help

 Faflure to diaonose"& o
- measure. with micrometer,

thickoesssgauges o

,

Notebooks witn details

, Muwﬂwcmmmﬁt&mm-NM®MMCMthermsav‘

year :
Hicroneter expiained

o special sérvices to. provide
‘catch- -Up instroctiom or
repeat KERE
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| ‘Probiem AFEa for Studont' . fttudent Related Cases. ‘tilnstructinnni learning Causes  Sociological/Cultural Causes . Solutions

o .
k.

' PMMMMWMW& - Same.as above o, : S ‘ TR 5
R o o Measureent . BN - o L e
T " Thickness gauges, e R
SR , l N ‘Prnbiems in reboring . " L e Co
MMMMMQN : S '
expiain process & then P B e ’

e 1 Reluctant to ry if they RSN R S
- S b not understand SO R

PMWMMW%MMfAHWNWMmmMr mﬁWMHmwﬁJW";
Vaives and; Vaipe Actinn . aply basic knowledge of  students all naterfal . S
o : engines t: T s

R e tong . L R A
oo e valve overlap S S C
ERERR: ¢, firing order‘

- Principles of Water rmmwmmwmmn - . . 3 - . 0

1 Expansion, Properties of . data as needed. D Ty
. 8} Coolants fegarding Types -~ -~ . . B ' ‘

| of Engtne Pressure Gps - S ' ' : ‘ ‘

o ? Hnn h Diagnose Engine o .Same asieboveifi'p L
\_,lirnubies R L l {"‘_ | . .
‘f"t How to Estimate Cost of Difficuity in usino shop Reodfng and book usage is not. o
Repairs o :‘ manuai _ ST taught R

ﬁﬂ HWMMMWMM mmmnmwmwm nmnmumnmmsz‘f‘  _'_s o T
dispiacement compression probiems R S T P T . R
rats” © - e e e

o ,'_iHon_to Ppsitionfutstpibutor : Retention of Tecture until e

Characteristtcs of Verious Faiiure ) identify different Instruction mfght be. too fast R , ‘

AMWMMWMd o types of engines - MWﬁmmm ;;‘jw@@{ﬁ‘y%m«w

e R mwmwmme-mmummMmm F*jm“ ;‘ﬂ*wﬂ‘ :

L e "'t" tain terinology after L questions in chapters L T e S e
R instruction Al ; R S R T TS
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Problen Area for Student | Student Related Causes :fl?lnstfucfiona] Léarnihg,CauseSv ' Sobioiogjcé]jtultural lawses Snlutinhs‘i'

Y ‘.WMemmw%Mmk R R AT,
S Colwelorelsedomotdo T T T e T
o O oreadingassiged T e e e
Inability toexplain =~ - We assune Tnability to Ly Ty
operations in writigor - explai equals failure to.
orally: s conprehend. . .
Y - operations done sttt o A PR
L ummUMWZMM‘“”"LhM3 T
7 {grinding valves) : Coe PR SRR

.\ ‘Mmmmmwmﬂn B : N !
, - Ustng shop manug). - o e T : ‘
: o -Putting distetbuted 0 - o o =
Coo 0 right position e Lo SRR L
- Fallure: to measure correctly A T A A
" Holding part correctly. I .f‘ R o

|
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T v . Y ; roo

' ‘Retention ?'T‘-.'”"f",‘f W e might be above readtng Lo e e g ;

S - Camot eador vead tno Jevel” : .
‘ o o Do not have 11 engines o T R
R A:’;'Ftnanctal ald studénts have " hand, but there: are pictures : Lo ¥
to-take 12 ibit toad, - in books. R : .

o uhtah cuts study ttne “Nospecial, services o
" ~tutoring for- these students: * - -
e et Do i advise that better”students

S EEET oLy -‘j ,;'?"' o tutnr saner ones '

e . w

- Principles of Operation vPrnJecting cyctes of Sane as'abnve : Y : S
. of Interna] Conbustion . - rebaTutiofis of the Do test problen- sntvtng, but e Lot
Theory ¢ i engle T _Work few dn baard,\ftntsh as:r'L ;
R Mtght ot know degrees of . Honesork ‘ SRR
S U ednder 2 revalutfons = Orally cnnftrm 1n class ‘ LN
S AR 7260 R R \ ‘ SR

= Solving problems in ptston L T
R posittnn e j R A

, - Design and, Function of . . Sone a5 problems under» : Ftrst fonnal untt test except R A AL A
oy Engine Blocks: YandE- - “Characteristics of Vartous o for Safety and Mcrometer e e '
A Types e Auta Engines Manufactured" 'Qtests,(tncludes testson oo : R

Ve Psychomotor L ) ¥ Y '{ : TR » T R
> Valves and Va'IVe Aetion - - thftcu]ty learning Pace tao. fast 90% 1ectures : Fatlure to consult 1nstructton g
» - -+ teérminology, memurtztng before:of by ntd senester - “ ‘manual may be cultural , .?r.. f L
- Problen Snlvtng lnvo]vtng + ' terms & names of things. £ (17 chapters: per semester). . . . nie T
- Math o = Fat]ure to distinguish " Tests above réading level of ‘ -{ .", e
' “between angle-stones” sone; steps too large S b X
',’ Failure to consult mote . Lagk-an F-head block . . R T
KIS v book manials when needed * * Tytoring not satisfactofy s . . e
;Maktnga Paper Gastet B “pplying lecture tnfnrmatton .- Center wants to use goud' A :
e < to Tab situations. . - Wstdents as tutors. They j L
Failure to retain. '}nfUma“ " aren't gggd enough don t T RETREIRFLR A I
" tion (water expansion, want to spend t;ime T L
. Internal conbustion - - B S R R
theory] ‘ R VAR e — g
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. ;< - . AUTUMOT[VE MECHANICS ) ’ o Foa o A B
m Area for Student . Stud_ﬂt Related Causes g lnstructional Learning Causes Sociplogftal/Cultural’auses 4, Solutlns ¢ © - i
Fundamentals of - Failure to grasp prlnciples B L ' Lo )
ricity (too abstract). T L : . '
o 1o compri hend the '  Learning steps Yo large; hence . A
chemical/electripgl prucess -IE 11: has been made a L
_ ! o prerequisite oo
DC‘Gle.nev'*“_iyivtbr-, ‘ Fa"ﬂure‘ to remember Constéaint on ,1nstructor to keep R R ' e N o
T - d{fference betWeen A and B - up pace forfsuccessfuﬂy S o U o
Lcireutt, . > : learning students. - . 6

‘How to polarizeult RRRE

ion of Alt nator,: :.

Tear
i

ndamentals of electric :

& Starter Control
KR otor“vare not clear

jon of lgni“t{on X
n - .

IR

ion of Transistorized
ion :

-Ability to.x‘*’edd diagram;
“- ability to~Wsualize from
‘schematic'

itng wiring .‘diégr’ain‘“

T
ro

Scape & Infra-red
st Gas” Analyzer

. Relating scope waves/”
~ patterns to their meanings
(1dent1fying abn rma

ERIC

Aruitoxt provided by Eic:

»=Need more re etitwn & rein—

al lure to understand or’,

v Requires translatibn from con-
* ventional to.tran :
system

Lack. of time & equipment;so

. experience,

each-student ‘can have' this
Also, Some ycudents ’
nly get: to use’ these»]ong after
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Problem Area for Student Student Related Causes . instructional Learning Causes Sncioiqgicai/tu]@ura] Causes Solutions “ ’

S MMMWW f RMWMMWWW nmmmnmmmmw . , S
e, - use of manuals; also ‘smd ) S T
A failure to transfer . 0 o ‘ T

“0meMNqui

(Carburetnr Etc) l]ifficuity understanding R T A l-z,i,j"*‘r

the circults o Co e . R
' : 0k

nmmnnmmn'anmwmmmmm"Pmmummmnmnn

Fued Systen’s. ;- applying knnwiedge. using - problen solving S O S :

e L e mmmmmmmn.m o g,““g'@“;_ - o O

G solution of problemy - o o a T B
B Cal vf" oL prosess, n:}eiiminatinn fv‘ ' fup i e R N TN

Air Condatianing Unit S Confuston about differdft Lack of experience opportunities
- How Systems Are Cuntrolied types: of ‘controls (GH, 40 reinforce '
. ‘  Frigidaire, Chrysler, etc,) ‘
e memwmmw“
vt :' oo read textbnok

:;Z'; : ’; Psychnmoto 1 L o };1 7};1‘ ﬁ: o 17

“,” ; Eﬂ Diagnose ﬁattery e Thdnk: sproblem solving .

Diagnnse Miring Systen fn"‘ Sane as:abote L L.J;,,‘ T3th'ja?u
nm% i puun:_hu‘.ny“w

, Tune-Up- oo ‘Spark piugs hird to get aut S
ST T hssenbling a carburebor s
e 4._ et T Hahual dexterity A
R "R e wmwmmmmm
- brass fitting i
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Pruhlem \red for Student ~ Student llelaled“Cuuse‘s‘ - lnslructlonal l.enrnlng Causes

Plannlngllurk llunts to sklpbookwork '. ‘.(\ g

llheel bearlngs (types)}h L"aclgof experience Insufficient relnfnrcenent
-‘T-lres (typewconstluct nl | ‘ -

 Hheel allgnnent. haslc Difficulty nrnlng lnsufflclent repetll;lon nlth f:,“ D AR S PR
angles o terminolog T exanples o Dontread asanatter of course*
o o © Fallure to consult e *tend- to uvold reading SRt
e s o
e Difflculty in thinking v , S
e E &actlng simultaneously et
N S P N N A TR e e
L Retentinn of lnfonnntlon ©Practlce fn analytical skills . N v Ut
el iting data to practical . o S S
slguation o S gt

| . . : : L
. m Ill r_ “_" : vl”ll‘ !

3" - Suspension diagnosts . . leflc/ulty lnterpretlng
L \/ o sytoss - Nnrksheets need flner steps.
S e T Diffiedlty ealeulating greater dotat]

SIPURTETY "",H;."Don‘tkeep notebopks . e g

*fatlure to recognlze parts R J
Faiture to-followneasure-, = L
- Ments, charts ‘ln,.»manual

.-;'.:"'Fnllure to use'slmple nath D . L o R ; Moy
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Probl_ero Area forr Student
b ]oabﬂft}/ to Buy Parts. "“fé |
Engine to-Hork on (3350)

lnobi]tty of 10% to Pass
Safety T-est :
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L District'-Recruitt Students B A %r LT N A

‘ tthooreUnrea]isticAbout B T S T Co L

. the Demans, Prerequisites, S S o | '

- ftc. of Classes, “Some . " . [

© uto-Students Do Not.Expect © . g e '

. or Wish to'Léarn from Lecture

o orBooks. “They Do ot o R

‘ #iid, Expect or Want to . A Lo e
Read Books, Wrdte Notg-.. © - .o oo o o Y

Books Take Testsr

‘ No Restrooms n Shop Area S L

ot . T e o s
ﬂo Mdes to Nlov fr . : e , e

< Individualized Attention R Cloee b e

‘° (Classes hre Too Large) T T e s

U Stuleits S ettmes Wit s T e ST ,
Only-Units or Tine for. . . U B . o Lo
 Bucks (Federal Checks) .~~~ oo T S AR T SORSEY

Mo lntention of Learning U N
Part-tioe Instructors Some- T ; i o ¢
Ttroes Are ot Goodre NN ; R : _

¢ ' : ‘ . o
Ttme Does Not Allow EVery SN 8 [
_ orte to Practice Everythtng . o - R
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. ProgecT: MOBILITY - l;Ef,Ef}fEff;?"{\ .

STEPS OF CURRICULUN ANALYSIS;:‘..;:_{’/;",.‘ s
. STE;TQI S

s NOW THAT THE TEAM HAS PINPOINTED EXACTLY WHERE THE TARGET
STUDENTS" ARE: ENOUNTERING PROBLEMS AND “THE “FACTORS CREATING THE ~
:aR.;PEOBLEMS; THEY WILL TURN THEIR ATTENTION TO SOLVING THOSE PROB' o »

S SOLVING THE PROBLEMS WILL INVOLVE THE SELECTION OR- DEVELOP-
':MENT OF NEW METHODS AND.MEDIA OF INSTRUCTION, NEW PROGRAMS AND:
_ +NEW. SERVICES, ALL TAILORED :TO THE UNIQUE. NEEDS OF THE TARGET -
. LEARNERSy- BEFQRE “THE, TEAM .CAl MAKE THESE KINDS OF DECISIONS, -

. HOWEVER, THEY MUST MORE SPECIFICALLY. DEFINE THE EXACT NATURE OF

... .THE MASTERY REQUIRED AND THE_CRITERION:OF: MASTERY FOR EACH OF =

- - THE CONTENT PROBLEM_AREASY¢ - [HIS WILL .GIVE THEM:ALL THE. DATALTHEY
. REQUIRE . TO BE SURE THE.CHANGES THEY RECOMMEND WILL BOTH GIVE EACH
.. »STUDENT .THE SKILLS/KNOWLEDGES/ATTITUDES REQUIRED FOR EMPLOYMENT - - . .
~..AND BE RESPONSIVE.TO- THE LEARNERS' NEEDS.; IHE METHoDS/MEDIA REC- .
. “OMMENDATIONS IDENTIFIED.AT THIS STEP WILL: BE COMBINED WITH THE., ‘v.w ;v
- RECOMMENDATIONS THAT- WILL COME FROM_STEP-5. "IN COMBINATION THEY .
*&*WILL CONSTITUTE THE TEAM s SOLUTIONS T0 THE PROBLEMS IDENTIFIED.

A
S }ALA) RESTATE THE. PRIORITV PROBLEM AREAs AS TERMINAL PER~‘r{- o
. g FORMANCE OBJECTIVES. S S
' -vv:ﬁfB) DERIVE CRITERION MEASURES FOR EACH TERMINAL PERFORM~-'V*¥*Z
i o JoANCE OBJECTIVE. S e S :

'*};ﬁ[‘C) ANALVZE THE LEARNING REQUIREMENTS To ACHIEVE EACH S
e OBJECTIVE.___- g -

J_D) ORGANIZE THEILEARNING STEPS. fi“' B Sy
o E) .ANALYzE ALTERNATIVE NETHons AND HEDIA.)~I o
. "ﬂ _‘h"“.ﬁf: N _73_v e
;7;; ‘.:?5? :: :




CORRIGAN ASSOCM TES

PO BOX 5089 ANAHEIM CALIFORNIA 9”804 (714)5394359

RESEARCH AND- DESIGN PROJECT _

-vDevelopment of Mastery Sk1lls Ident1f1ed as Pr1or1ty Problem Areas
Instruct1ons For The Complet1on of Overall: Step 4 2 A ”: \\
' As @ result of the 1dent1f1cat1on of problem areas for d1sa e
learners 1n the., mastery sk1lls for each’ course the faculty analysts w1ll have e -:'ft;'
b _made’ dec1s1ons as to the follow1ng o . ' RN
' 1." Those problems which can be’ handled W1th1n the 1nstruct1onal/
learn1ng env1ronment of .the Spec1al areas‘ curr1culum,
2 Those problems wh1ch should be- handled elther by f”;;
R a,' other subJect matter spec1al1sts (example read1n‘
;b,w spec1al support serv1ces (example counsel1ng, gutd
N psycholog1cal placement etc ). S
E:mm_r1or1t1es for. development will have bee,westabl1shed also ,
f . The’ procedures listed below are those,wh1ch Will be performed by the'f
faculty to develop learn1ng sequences and solut1ons for learn1ng prob lems ?' ‘
_ l _which can be“handled.in the 1nstruct1onal/learn1ng env1ronment (#l above);rff Tf"’,
.f-l,i_‘Other problems will be referred to appropr1ate groups 'j ﬂ 'T o
N Throughout the procedure, 1tem1zed below references W1ll ‘be: made to;'ig}_-_' 7;,41f
. portions of the SAFE manual Des1gn1ng_For Pred1ctable Learner Success~- o ';;, ' ’
,‘fifthe manual used in the.training sessions. The faculty analyst might: reread nﬁe
: %5the referenced sect1ons for explanat1on, examples, processes and forms ‘
_ SUGGESTION A more product1ve and eff1c1ent use of the faculty t1me
' m1ght result in ass1gn1ng each member of the team a d1fferent problem '
o . mastery sk1ll for development, apply1ng the: follow1ng steps. Group concurrence ,
:ﬂ:;m1ght be reached dn the 1nd1v1dual products, perlod1cally In th1s manner ii's'ﬁf“?*i
g several products m1ght be developed in the time that 1t would take the group
- to produce one - - : '

,ntaged

: STEP e Re4£ate the Paobﬂem Maateny Sk4££ aA a TQﬁh&haﬂ Penﬁonmanae
;Objectcue e - - S L
Vo Reference SAFE manual pages l6l 178, "Derivjng and'Stathg”“’”“}
. Term1nal Performance ObJect1ves (T P.0' s) " Also see pages 61-78,. |
\ffCrwter1a for the Wr1t1ng and Cr1t1que of Performance ObJect1ves " (V“:
s Refer to the statements in the course mastery analys1s (cogn1t1ve/
- psychomotor/affect1ve) Add the element9 to this statement wh1‘h wWill. RO

expand- 1t 1nto a well stated learn1ng obJect1ve, as spec1f1ed i SAFE manual;ehgmé'-b




also to the cr1ter1on measures 1dent1f1ed in the mastery e
&for’the eva]uat1on portion of the obJect1ve N , o _
”:wr1te obJect1ve in left cqumn of Form I 2. L : o __.35?" C
STEP'Z Derive Tenanaﬂ Penﬁonmance C&LtekLon Meaéuneé.'<_ e . e e

Reference SAFE’ manuaI pages 179- 199 T
L IF you d1d n’”“ tate criterion measures dur1ng mastery sk111

ng} anaIys1s deveIop.themInow from the Term1na1 Performance ObJect1ve
' Some groups aIready performed th1s step when 1dent1fy1ng the .
ﬁgcrlter1on measures in the course mastery sk111 ana]ys1s (cr1ter1on IeveIs ;'“
- and specific test. tems) y ' L ; B
However° s1n%npyou have performed further ana]ys1s of the mastery _”3 :

v sk111s dur1ng probIem 1dent1f1cat1on you m1ght have generated further'
' ’Yta or ga1ned other 1ns1ghts regard1ng Iearn1ng prof1c1ency It 1s
ggested therefore that you review the prestated cr1ter1a to detewl

BN

: _ rﬁ'Iternate methods of evaIuat1on with the d1sadvantaged
: ; popuIat1on m1ght yield the data requ1red for evaIuat1on5
d. 5whether add1t1ona] 1tems must be added or- ex1st1ng 1tems

w111 be the bas1s forvthese Judgments ',; E ;;
‘ If changes are requ1red make’ them at th1s po1nt-.

In the second cqumn of : Form I 2, "Cr1ter1an Statement . 11st the E .
_ cond1t1ons of evaIuat1on R o vﬂlb*.'f s RS
’ ~In the. th1rd coTumn of Form I~ 2 wr1te in the 1tems and 1nstruct1ons o
g1ven to the student 1n the test1ng cond1t1on : EEr ST .
a. If quest1ons on a final exam are used for eva]uatnon, 1nc1ude T f!l;'”

U

’ onIy those 1tems wh1ch measure th1s ob3ect1ve _ .
| b If a. un1t test 1s to be used the test m1ght be stapIed to
- the form :




-, - . . BN R C% . . c = . : RO
% . o A Co . : ) gl . "T. . . . "J ! :
ReEEy

R

o If eva]uat1on is performance of psychomotor sk111s or act1v1t1es o
ST 12[ o Vist the instructions given the student. S ”".i'
STE#} AnaﬁjA&A 05 Leann&ng Requtnowenta to Ach&eue ObjeCtLUe&

o ’Reference SAFE manual pages 201- 219 Taxonom1es Handout, and
,;' ?pages 145- 146 1,u - 1';j ' R ﬂ;u_ _.a@ f}“#:ﬂ; e . e
'v;.fnv~v - Us1ng Form J-2, ana]yse “the lead-up content (cogn1t1ve);-ski]]s S
- ,f'(psychomotor) behav1or (affect1ve) requ1red;fpr,ach1evement.of“thes
N TROT e T e
N Those groups who used - course content out11nes for 1dent1fy1ng c s ,
astery: sk11ls will have a start on “this step. The subtopwcs on the utfj,_ -
”es’mlght ‘Fepresent. 1ead-up know]edge/sk1lls However you' might A
.determ1ne whether these shou]d be expanded to. g1ve ybu all the required
"-data “for. 1earn1ng re]ated to the.T.P.0. ' : K &r}u,~_;“ﬂ' , -
B ~In’ doing th1s ana1y51s, the reference is the d1sadvantaged learner I _5
' 4.‘ Ident1fy f1rst what Tevel in the taxonomy represents mastery . ' _ ;1 |
*“2 Ana]yse from the learner S; egtry levéT*and from’ what the'le:_ner . ,
'*ne ds to know and: do to bu11d a]] e]ements of masterys . _;.-;' o

*_ntry level refers to what they have mastered from prev1ous B T R
1earn1ng sequences or courses R o w;v{-_} s

PP *'~3. ‘Refer to- the taxonom1es to determ1ne what lead ~up act1v1t1esbandfw
} ' levels the learner must “achieve® 'on a. cont1nuum from'S1mp1e to. comp]ex._ n
‘ Remember--do not leave out ]earn1ng 1eve1s ' : “;.
C ' ' _'--they must -learn and pract1ce the mastery 1eve1 before o
- _f - . o - T : evaluat1on, i.e.,. 1f they must -analyse, do not expect _ B
o T " to give’ Tearnlng exper1ence in.recall, comprehens1on
r'and app11cat10n and then expect ‘thei to ana]yse They

;must also have learning. expermence in ana]ys1ng or

'f14' . o must ]earn how to ana]yse _,“[ ~A'ﬁf°. . S
. The co]umns on Form,J 2 will g1ve you cues B T f} T
| STEP 4. Ongancze Leanning StepA/Sequence o , ST R )

S Reference . SAFE manua], pages 277-299. , CoL
- Us1ng Form K-2, organize the 1earn1ng requ1rements from the étﬁza
“ Cogn1t1ve/Psychomotor/Affect1ve Ana]ys1s (Form J-2,. 3) into
P ' "the: actua1 1earn1ng Step sequence the 1earner w111 perform to .
| . ach1eve the obJect1ve L o ‘ S S

“577:'

C~F..
* ! . L.




"o{;? & ‘ Lo S . _ : o e e

an - "?f"Note:: Thca m&ght be in the orden you étazed n the anaﬂyb*A s
SN L. on you: mx.ght want 0. Acheduﬂe several ftecaLE ac,twctce/s )
o ToR compnehenéton act&uttteb beﬂaae appztcatton (604
C ;: SR exampZe) E ‘ S
i Enter sequence in the Teft co]umn of Form K- 2 .
7fblﬁfAs you are sequenc1n9 the(learn1ng steps determ1ne the response
'?hkg’:-”des1red from the 1earner and whether th1s w111 be eva]uated
O Enter,these in_the Second co]umn of Form\”'K 2
B STEP 5. ,\{e,thod/,‘«led,ca Anw@yéu -
¢ .f N Reference' 'SAFE manua] papes 305: 329 :
s ~Using, the{Dec1s1on Making: Mode] on page 312 SAFE manua]

2 'l";perform a: method/med1a analys1s on each 1earn1ng step or a’ é5 _ ,
't sequence of 1earn1ng steps to’ determ1ne the requ1rements based 7 e
. for your popu]at1on Another posslb111ty is that the Med1a ,
' L Center might deve]op someth1ng, 1f noth1ng ex1sts to meet your
A A,'/.lﬂ ‘:' _ requn"emen'ts N l‘ : ’ " e ._ - '. . E P i -'. .. - o . '.;f:-'

“rz{,ﬁmi W In. thékﬂ st cﬁlqmp, 1nd1cate your recommended se]ect1on or
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Ut Dheed for stress op
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Requ1re oral ievaluation: and feedback from
each studént’ prior to. admlnlsterlng test.

Demoﬂstration of results of ba’ safety
\”pract1ce (f11m? filn str1p?)

HmeaanUmdmwto%em

‘maMomm

‘wﬁwwmwamomwmmm_»to

Al

individual viewing: an “how-to~

kﬁWfﬂmsmmﬁcmamOmw
available to students for - - ¢

be ‘safe" to reanforce concepts
on test, L

An an1mated il whlch shnws what

‘may happen if safety rules an amp

. | precautions-are -ignored or
demonstrate consequences of carelessness

violated in,the auto shop, : -
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“The student b 'r be to 1dentify 90% of the.
l tools needed in Engie rebuilding by showing

recognition naming the tool and 1ts functionﬁ/iS |

. ;of 0.,

, , i
PassaMCT on tnnls use at 70% A%‘ =

n;}!
-;Pass i 1dent1ficatmn test at 90% ;

' ,Instruc*or points: to 2 randorn selection ‘ ~, :

of shop too]s andl student ‘must, nane 9 out;f-:,- g

A f\\



rom ]

f
2'. v
:

Course/Un ty o AMSL .
) ) 9" ‘1001 Unit B ; TERMINAL PERFORMANCE OBJECTIVE a\ = Refer tos Taxonomxes--SAFE Manual pps 143 46
. K o mmmhmmu
Level oF hastery ; ! ¢ ‘.»
; LI SR e . ; y i o . .
g RECﬂLL 1£OMPREHENSION‘" “ L. APPLICATION ANALYSIS : %- SYNT SIS - EVALUATTON -

O (Meory) ¢ [{Dxplamation)  [{Amnly tosimulated (Break doun- into. parts) “(PA11 together e1ements/ -~ (Make, judgnents) ¥ .
o oo or real situation)' | solve probl ms) B n
7 hat tool,loT?T‘ what it fs used for o Y

llke. i o fpe
.‘}' ﬂh ?,
Categomer and Importance of using A
. functions of . correct too] g
" tools, y (dan erd. of wrong ' v
onesg ‘ :

)

)
"%
‘f’

usizes g ¥
"*gradatiOns,

v

Snze gradxtmons : 1
fsJ.eﬂfh“S and How to use tool N
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use.
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i . . VAR - B N Sehe .
* Student name tdol when asked ' Fﬂm or fﬂm strips showmg tools And A1MOf those listed -under - )
. expl@ins fiyn tion o their uses. . . 4 , R Alternate MethodsMedia, 3
Student selects correct tool | Make a board to hang by tool room with ' ' s
: PR -~ | bolt-heads on it. Student must measure
AR sample and compare to his oin need-before '
e requesting a wrench, .socket or thread-
. S typetoolx. EREEI - _
Studen{ exp1a1n§ sigmflcance 1'Buiid a board game whlch students can dse to," R
s of thre\ading to tool selectwn sharpen recognitioq of. sizes and threadmgs.
E— . o I ’ . Make (mvent) a pocket’slzed measﬂrlng
S a oo device to aid students in se?ec,tmn of !
s : : ) S ‘tools, 1t needs.to measure a)¥ bo]ts b)
3 P S ,screws c') holes.
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19. 'THE MOST COMMON AUTOMOTIVE ~SHOP HAMMER IS'

. A, THE'BRASS HAMMER

+ - "B, THE CLAW HAMMER . . S
o C. THE BALL-PEEN HAMMER - f:v_ T

20.,,THE MOST COMMON SCREWDRIVER USED IN THE AUTOMOTIVE SHOP IS THE - - -
.. * KIND USED TO DRIVE: = = - FE . _ e
. A.* PHILLIPS-HEAD SCREWS R
'j('B. 'SLOTTED= [IEAD SCREWS - E S e o o
) lﬁv(luAD SCREWS o S o e

21, DRILLS OR TWIST.DRILLS, HAVE E R
T A. SEVERAL CUTTING EDGES - .~ .~ h o,
B, TWO CUTTING EDGES ~ . S - o

€. ONE CUTTTNG EDCE .




R 22, A MAJOR. DIFPPRPNPF RETWEEN IHF'IOX WRINCH AND bOCkFW WRPNCHFS TH

oL UTHAT CTIE SOCKET WRENCIE _ S .
T A,"RLQUIREb A- SEPARATY HANDLL . o . I :
B. ' IS LARGER @ Yoo o
C. HAS MORE NOTCHES IN THE HEAD R -

_233 DLRFY OR BAiTLRLD SCRPW luRrAns (AUbF THE 10RQUE REQULRID TO TlCHT-
‘o Vj - .'EN A BOLT TO: '

"A; INCREASE = = o -
R B, 'DECREASE. - : = e T L
@ . STIAY THE SAME - , L T o
. . . . e B . L . t" - .
‘IME PURPOSE .OF USING A FILE HANDLE WITH A FILE IS: ,
"A. TO KEEP FROM BREAKING THE FILE - R

B; _TO .KEEP' FROM DULLING THE FILE

v ~T0 PROTECT YOUR- HAND
250 A HACKSAW BLADE WITH HOW MANY TEETH: PER 'INCH IS, RECOMMENDED FOR
| CUTTING THIN TUBING?.. (
B8 T R o

T 26, THE MAIN leADVANlAQL ur AuruslAnlL WRFNCHIS Ly TuﬁwanuY:

A, FIT MORE™THAN ONE STZE . -, .,
_ B, . DO NOT HOLD ADJUSTMENT R R
T . C, .COME IN SHORT LENGTHS S e e
D. COMR IN'VARIOUS sI?FS' R . . g
7. THE lYPE OF PLIERS USEU EKTENQ[VELY FOR PULLING COTIER PINS ARE -~
THE: : . I R SRR
» A, DIAGONAL . .,‘.j3§;‘ e 'D}- N
B, -LONG-NOSE" .~ ' ¥. . . S A
C./ . COMBINATION SLIP-JOINT ’ ST - '
. - D.f VISE GRIP :
< 28, THE SIZE OF OPEN'END WRENCHEQ INCRbASES IN: '
o A, 1/16 IN, STEPS - .0 B, 1/32 IN, STEPS . .
-c,' 1/8 1IN, STEPS - | ;g'_' . 'C. 1/4 IN. STEPS
T e S .
29, THE CHANNEL-LOCK PLIERS ARE DESTGNED. TO I3 ', e S
L A, LOCK CHANNELS o . ‘ Lo
\ - . B. HAVE ADJUSTABLE OPENINGS OF DIFFERENT SIZES AND, AT, THE
.;)- ~ 07 7 SAME TIME, THE JAWS REMAIN PARALLEL :
Lot - 30, THE END - OF A PHILLIPS TYPE SCREWDRIVER 1S:
T A, TTAT BALDE v
' B, POINTED END- WITH POUR LRUUVI .
310 A SETSCREW WRENCH HAS : ‘ jf o T . ]
... A, FOUR SIDES . - e e
o B, STX SIDES . S :
oo C. EIGHI SIBES ~ .. . . S
C , AR O A Y
: i : .




"

32, . WHEN USING A’CHISEL,,IT SHOULD BE HELD:
A, TIGHILY INTHE WAND
WITH A PAIR OF SLIP-JOINT PLIERS -

~ . Ai TAPERED RIGHT-HAND THREADS ._
= ‘Bi  TAPERED. LEFT-HAND THREADS
: 34 HACKSAW BLADES ARE MADE OF: =~ B . -
» " A - HIGH GRADE TOOL STEEL .' ‘=« -~ ' - .
B. CHILLED CAST IRON. .. e
C. CARBALOY R L
« 35, WHAT.IS THE USUAL CUTTING LIP ANGLE ON'A TWIST DRILLY
. - . . ) AL ‘A. 20 ) -‘ + . " -“ . . ot v" "’. . ) L :
“ ‘BQ 590 © " , "" el '. . . l e ’
- C. 75° S B o o .
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" By the cnd or:th unit the student Wil be able

o use a microncter a5 an aid n measuring

_.-96- - : ‘.

"‘lul‘[.‘i . ;

)

e st neasure mutinterpret meroneter
 reading with 100{ accuracy,

mnmmenummmmmf

{

” "c‘l\.-‘Polnt to m@eter and 115 parts:

. g natebook)
4 Tyt adjust micrometer to correct

taricn LA 51 . Cy - TEMINAL LEMING REQUINEHENT ‘
Course fnit Tile Ysing a Mcrometer © L o Chate -
‘\‘.\"v' S AR " \ ‘ )
ST . ‘ ‘ po . . ‘
. Ternina! PécformqncefOngftives T Criterion Statemggt's Criterfon Measure
. " N :‘. ‘ - " ! ‘ ) ‘I' ‘ .“ r !
ST . T ! lo."3

A Instructor's Evaluation
. Mater1a15‘Necded: Y
. A nicrometer ‘
2 fn object to measyre »
(Heasurcnents o lready kngun to
. Instructor)

cmmemmmmmmm

Mieronoter Unit

€. Conpletion Test on Micronater (Parts

and Reading Dlagram of Microneter Reading)

You have been provided with 2 micraneter

| and objects to measure, - Measure each and
mwmmmmm.mWnMMo
1004 accuracy. .

mmnmwummuo

‘ane then dgally and fn wk\tinq (‘n

" dinensfon, ,
3,wmwmammmﬁwmm-
- Or outside measurenent -
4, Solve problen tn selecting correct
~stze and type of micrometer,

18, FiN o part names 1 diagran,
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' Course/Unftf
R

AN, ST

Micrometer

.

Yy

LEARNING SEQUENCE . -

N .

RN

FORH -2

© L STERS

" RESPONSE/EVALUATION

ALTFRNATE METHODS/MEDIA

WETHOD/MEDIA SELECT

l vr
0
N

f See'J-2; Ll

Evaluation to occur following'

fnstruction at the comprehension

1 level, See Criterfon Measure

on -2, e

'r
' o
I
\
2 .
!
[ f
‘
'
;
"
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N
¥
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l
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1]
i
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7
B
.
R

Use 8 millimeter Joop frlm on Fon 1o use
o micremeter (types cf)

[y L

slide-eassette:program. L

Yave wore | inch microneters for students
|40 practice on (approximately 15" Also
”memmmMmmmmmm

Job- specific programs for using a micro-

meter for“a desrgnated tasked

Altcrnate Methods/ﬂedia.

MeaﬂTn&duMw )
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- lurrieuln AN - TERWIRAL LEARATNG REQUIRENENTS .
~ " Course/Unit Title #4_ Measure Oylinder e e 1 '
/&ermmal Performance Objectives . -.Cri_t‘erjun Stjat'em'en't‘l. ‘ Criterion Measure | )

~-66-

. 4(A) Measuring Cylinder

?:wmmmnumummmem

able to meagure with microneter a cyTinder

. and deternine: whether or ot it is service-

r v
sy |
\ o . .w\_rl
.,"r
1
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-
R
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L
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' oY)
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1
K

AT R

ooyt v
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W '

o, 4: N asuring Cylinder:"-

—_—

Measuréihentéfo be done atcord 9t0:
-~ manial, T00% confnrmrty ta ma
specs~ by end of un1t /

)
7
I
i
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i
e
v
A ) 4
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i
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No. | /Material Nended

~ a dial Andicitor and a manua)..
" Deternine whether cylinder

+tons,
..
’ J
.‘ g
{ .
%
’ .
o
,"‘ ) )
e
AU

ol Take g cyHnuer, an inside: micru-
/" meter, an outside microméter and/ur

.meets manufacturer § specrfica- .



\ o _., S . FORM J-2 L |
, - cosmnvupsvcnor moamrrecnve ANALYSIS» SR
,Course/Unit M5 FiR o , ‘ ,
TERMINAL PERFORMANeE oeaecnve

rp0¢ Y (A) Heasuring @ Cylwnder

Refer to Taxonomies--SAFE Manual pS. ]40"
Handouts on. Taxonomies . ‘

\ i

| Level of ‘Iastery Evaluation A 3 | / L ' 3 o
R ‘v"/ \; C C
TRl omESIon | ooy | MesIS SYUTHESIS - R
~(Yenory)  |(Explanation) (Moply to simulated - - (Breck. downfinto parts) (Pu]] together elenents/ (Make Judgments)
L o r real &1 tuatlon) I 1[ solve probles). -+ - | ,,l,e
e — ‘ T 4T

;\‘ﬂi;Know ehat ) cyl1nder

.l, |L3 oy M -n-

' t1on and use

- micrometer,

“‘How to use ] mlcro

EI’

How‘to measure: a.
cylinder with

- Know how tg dse
. service manual,

Explain tjpés and
purposes of cylinder
‘and how - lt works

Explaln why neasure
‘ment is necessary ‘

il o to use
" microneter in this | o¥.
‘case and where, .l

l“
v
i
.
A
oot
£
v
o
PR
ola
I,
A
[
t

“Demonstrate ab111ty 10 use

mlcrometer, knowledge of
where to measure cylinder,

Read end find needed data
]n m‘ﬁﬂua]v. K

memwwmmW,
deteriné top'ring trave] vear,
Heasprﬁ'bottom of cy]ende( for .

mwkhrwtﬁrwm .

,Compare mlcrometer reading

to service manua]

-~

betermine if 2 cy11nder B
rieasures. n confornity

e manufacturer's specs;

P
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TPO j (A).

Measumng v Cylinder

lemin S
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- LEARNING STEPS |

| RESPNE/ERTION

A[TERNATE METHODS/MEDIA

| e eI

ks sequewce of Form 3, e derived

appropriate? (See Form J-2. for sequence

-undﬂr RECALL )
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N Cw s LA,
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4

| pass weitten HCT test in.class~
room, at-end of unit, covering :

RECALL mmimum 70%

Il

1-2 to test comprehension: .

" | through evaluation, -

1 | ‘Scantron test materials
Eomplete Uriterion Heasire from_ : i

l,
ok

Readgcs/aldes to supervTse and mspect

‘work

.Fﬂm or fﬂm strip/cassette shomng A & LR
on 1< (Crlter on Neasure)\ :

L.ab‘or‘ater'y :ass,is‘t‘ant‘;. |

Filn or ‘fll‘m's'tf‘ip"/‘?;éSSette L

| ety A8 Qo T2 (Cmter

‘Measurelﬁ

R Tl
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"T _Ierm\nal Performance\Obuectives. '

L L f*‘l.'- o | FOR\HZ | RS
S (G R T TERMINAL LERNDNG REQUREIENTS bl st
  mmuwtmhewMMQMMMﬂQﬂmHWMM .' U e
” ©Urfterion beasare. >

Criter1on Statement

. y

A}

,:: NO. 5,

.By‘fhe end of the unit,3fhé‘student~will'5 Y

‘”mwkaMMWMaMMWma
o crgikshalt and. determine whether or ot 1t

‘ wsawmwhasu
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. "Nork o b doe accord.ng to service manal,
}00% conformity to manufacturer's:.
. spec1ficat1ons by end of nit,’
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. In class or shop:

-fhhawWWM.me@mth|2
- Yblocks, and @ manual,
. blacks, remove manbearings, measure. -

Put crankshaft 1n

Compare rieasurenent: to manual, Write results
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| o real situation)

s prablams)

| mem—z -
L cmm1rmE/psvcmmomm/mracrms mmmsas \ I
Al A2 | meSr'im (E naa cmmz e el fa] e
- ‘ mmmma ERFCRANCE  0BJE Refer to: Taronontes-~SHFE Kanual, pps 134
RANE; 51Nwﬂm0mantmrmm a | HM®MSwTummws |
. Level of Hastery ‘ - y v
o L RS BPLICATION s SESS . | WO
o (bemary) . |(Explanation) |{Anply to similated . mmmmmwmmr.(mnmmmmmm. ‘(Make Judgnests) = -

ficroigter types

How 10 use specific
microneter (inside/

- ‘outside). ‘

: Desagn and
“function of
" crankshaft

* Bhy vorn or bent
~crankshaft must
he corrected,

3 crankshaft,

MwémmMme

i

why yOrD - or bant
crankshaft must be
corrected,

Hommand mhere to place
mitrometer

)

Hrate down measurement
Compare it to manua]
Specs., '

¢,
' k
v'. ' (
4 t
.
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1
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| UmderStamd‘mhat’aciua]‘mi;ra
“.. | meter reading means.in terms’
-1 of evaluating condition of y

crankshaft
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to specifacations

Compare ‘microneter reading
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Deaide‘on'aerviaeabilit§5‘55
of crankshaft.
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Carse/Unts AN ST
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ST ] Meésurinqvﬁ Crankshaft;for Hgar. .

s (oG St <
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CLgmie s n RESﬂ)G i lewanlnan TEWERTIOSHDS | oo e
B l . Pt ‘«h\ﬂ df Ompl TICH St {f\%""“ v ' ; S— " . o S
N ¢ _ .r\M%”wmmmmmgwSWMdemthmMWW Teaching gssistants o monitar
Sagas W o | dbout Kkinds of micrometers .| assistant-who explaing and corvects, 1f each student!s work, .
S L), L | mecessary,. - S e R
b | ZRmmwwmmwwm.;MMMHMVmﬂmmwmwm MMWMmMmmmmn
y test (757) ' 7 stups for stident, ‘ show]ng all steps for student
. " ) . \ ' l“
Y | -
- Show in notebooks knowledge o , 3 I
. | erankshafts . g * o .
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L

by the end of tht unlt, the. student i1l have

- disassentled an autonebile enginie in the auto

mmummmHWMJMMMMWWNWe
andfor resring'cylinders and/or crankshaft

- and reassemb]ed the enging,- -

» "94

Lo v
o
S
i

. '35.’;-;"':'0;:..‘ .

. -.-4'401-‘ B

o,

By the end of the unit, the enjine must be
mmMWWMmMmmmmMWw

manual

L : o e
- uerlulon A LM o CTERAINAL LERAING REQUIREIENTS ”mmmmmm
- Course/Unit Title Englne Disassenbly and Assenbly Procedures e e
. Tcrminal Rerformance OhJectives o Crfterdon Statenent ' Ckiter1oh Measure . @
Mo, W/ ‘ 6 ho. 6

Kfter venoving engine from car, procedd -

-to disassemble 1t, following procedure
- sheet steps.. After. the engine 1.
disassenbled. and cleaned -

1, Yeasure crankshaft ind cylinders to o
deternine their conditlon, -

EN éithethéédSabor?éétib i
-5 necessary to makethe crankshatt or
cylinder meet manual specitications

13 Reassemble the engine accordinq to
| specifications, Test it, If further .
“|" correction 15 neoded, make it,- Re-test'
o unti] engine Works properly o




I e

v S cmmmmmwwmmmmmw 1 T g:
Twwmn AN S - ‘ Lo S
- , TERNINAL PERFORMANCE OBJECTIVE " Refer to: . Taxonomies-<SAFE Manual, pps. 143-46
TR0 46 Engine Disassemblv ang Re Assembly Procedures | R ot o Toorosles P .
1MWMHmmw o : U
. RECALL . |CONPREHENSION - APPLICATION © ANALYSIS - L SYNTHESIS © 10 EVALUATION
’,me - llExplanation) - - (Apply to simulated - (m&@Mmmmnqa ‘(m1mwmm%mu " (Make judgnents)
| S or real situation) | R .| solve problems) - I
‘Shop ‘safety rulés - | Types and gesigns mmmmmwmm'-MmeﬂmmrhM%mmmmeW';kﬂmmmu”gf
and behaviors, « | of engines, - | “fron car, in the shop - | ft-apart,. following attached and/or dial indicator determine: ’
A .| disassenble.and chean - wm%mmwmmm |measurements with -~ .
What togls are - - | Why proceed in the engine. . ' [ . . |appropriate manufacturer's | 1. 15 engine
needed"for tasks in<{ orderly manner. I o (specifications. | assenbled:according
disessenbly and ~ | -\ Deternfne if cylinder ~§ - R o tumemmﬂ
amw. .~WMMWMWaMWmmmt‘_' S| Identify condftion of :
‘ o mﬂmmmwjmmmmWMmemﬁwmmm"manmMm"ZMHmm
TmNmUHM ,mMMm o ,“mmmnmuwmw.. mumm .
engine (by sight: | ‘ "After service if | whether either requires re- - _ ' 13, dofurther- repa1rs
mmmﬂ Q\MHMHNM\WMMmmmM ;hmmwmmmMr‘w[ﬁjf‘;‘ --munmmm/,
| to service crank- | whether they are-usable with- | - ST IR A
H(v to measire. | shaft or cylinder, Follow all safety rules, out serv1ce , T
mmmMﬁw N Lo : R v‘,_". AR .
> cylirder with micro-| o to.clean.engine, LT I - o
Cpeiers-and dial | why, andwhere. o f o T | N
Sidieators. 0 o e N | | PR
Hou safetysteps | SRR B P : u :

-~ Stegs iéquiréd to protect you:-
re-sseble eagines | 1

Safety steps. - !
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. FETHOD/WEDIA SELECTION

. -eoL- -

|EARAIHG STEPS

K Seé:procednfe,sﬁeet attached‘to;d¥2,

Recall” i Comprehensnon

| hﬁ&gﬂ&”ﬁ”stﬂ?%

fon i/

‘Test rehssemb]ed éngine and
subnt it to nstructor’ 5

- evaluation

See Criterion Measure on I 2

| checking, etc,

’ 'Filns/f1lm strips 5honing step by-step -
‘d1sassemb1y and reassembly of engine.

| Large charts shnwinq sequence of steps + |

available on-easels so student can set one
up for reference. near. his work-station -

.| -¢an be- referred to at 2 glance.

i Vldeo tape ¢ demonstration.

of classs comnentnng, questloning, .

T.A tn help superv15e and assist students '

AT of those Visted under

- Rterngte Nethods/tedia,

Wmmmemmumwmmmm‘



;AFTER REMOVING ENGINE FROM CAR PROCEED AS FOLLOWED.v

L

16,
17,

. 1.8.‘?":ZPULL our 'mn CAM SHA,FT

. 19.

- 20.

' 2"1_'._
S22,
iR

et
. o

.“'.REMOVE DISTRIBUTOR .

- Rgwoim memproe T

. REMOVE TIMING COVER |
f‘;nEmovn 'mgmc GEAR AND CHAIN

'PULL OUT ALL LITTERS

‘.REMOVE OIL FILTER

ENGINE,DI_S,As'sl-:r'mLx; PROCEDURE ‘

(8

s’FﬂAM CLFA\J ENGINE

. ,RLMOVE DRAIN PLUG AND DRAIN OIL

. -REMQVE FREEZE PLUG ON SIDE OF BLOCK AND DRAIN WATER

PUT ENGINE ON WORK BENCH (SECURE WITH BLOCKS)
‘1 .‘ A

. REMOVE CARBURETOR AND~ IN'IAKE MANIFOLD - S e

.,@’

7.0 REMOVE ROCKER COVERS- |
" 8. ‘REMOVE ROCKER ARM SHAFT ASSEMBLY OR LOOSEN ROCICER
. ARM NUT ‘ S
9.  REMOVE pUSH RODS - J
10, fR__EMOVE VALLEY COVER o ;

. REMOVE HEADS (BE SURE TO MARK LEFT OR RIGHT HEAD)

’ ~ N N

| -Rmovn WATER VI _' o E

e
?

REMOVE VIBRATION DAMPER- ‘ON- SOME ENGINES IT IS NES-* o

' SESARY TO REMOVE OIL PAN BEPORE PROCEEDING 7’*?.'fﬁw S

4. 20"

' - AND RENOVE. ON AUTOMATIC TRANSMISSIO. PUI‘.L"CONVER- :
* TER AND TRANSMISSION AS ONE UNIT. SRR

FREMOVE PRESSURE PLATE AND‘CLUTCH
‘REMOVE BELLHOUSING

REMOVL FNGIN] MOUNTS

\

o . e . : 4



o

25,
- 26.
27

28,
- 29.

!»3
32,

L

o3,

35.
EA
;»3§,
3.
440,

A,

REMOVE STARTER l; e

| 30.-REMOVEROD MUT fx\\ )

REHOVE ALL. FREEZE PLU° AND CAM BUSHINGS :EI'

=

EREMOVE o1 PAN , | -
'_REMOVE oIL PUMP (ON SOME ENGINES REMOVE SPLASH PAN) : "i

IMPORTANT-—MARK ALL MAIN BEARINGS (1 E. #1 #2j:i;j.)ﬂ

;ZREMOVE RIDGE FROM ALL CYLINDERS

REMOVE ROD CAP
INSTALL RUBBER BOOTS ON ROD BOLTS TO PROTECT CRANKSHAFT : ,
PUSH PISTON AND ROD OUT OF BLOCK AND INSTALL CAP AND NUT ON THE ROD -

e

REPEAT Oon EACH PISTON ND ROD ASSEMBLY UNTIL ALL oF THEM ARE our
REMOVE MAIN BEARING CAPS S _; ;e

C

'
e

‘REMOVE CRANRSHAFT ,f' S R AR RN
;MEASURE BLOCK D CRANK AND CAM L,_ . -
 MAKE: JUDGHENT ON NHETHER 0 REBORE OR RE- RING e

v

~HOT TANK)DEGREASE ENGINE (NOTICE--DO NOT PUT ANY ALUMINUM PARTS w THE L
- HOT TANK) s o

.STEAM CLEAN ENGINE BEFORF ANY ASSEMBLY WORK :

MARK ALL RODS AND CAPS WITu NUMBER STAMPS on THE SIDE NHICH IS OPPOSITE =
 THE. CAMSHAFT. , R



’_"ENGvI'NE AS.S'EMlBLYj "P'R'O_QE'DURE -
. Insta]] cambush1ng (be carefu] not to damage bush1ngs)

;ﬂfInsta]] all- freeze plugs and gal]ey plugs on- a11 sides of the b]ock

. -Lube cambush1ng w1th assembly 1ube

2

3

4. fInstall camshaft
S:l'Install all main bear1ngs on b]ock

6.N'Insta11 rear ma1n bear1ng sea] (upper ha]f)

7. Lubr1cate a11 ma1nbear1ngs w1th assenbly 1ube .f:} i o
v."é. 'Set the cranPshaft on the block gently

| 9,'fPut rear main. sea] (1ower ha]f) on-the main bear1ng cap
10, Put ma1nbear\kg (1ower ha]f) on the ma1n bear1ng caps.

y ]T;chut all main caps on- and torque ~ Instail f]ywhee] (f]ex p]ate)

’é‘ .

fflz,. Remov° one cap and chcck o11 clearance w1th p1ast1gage
-fiébillnstaTl cam gear crank gear and t1m1ng chain:

14, Check rod and p1ston assemb]y check rod a11gnment (a11on 1f needed),‘
+ check. r1ng end gap; check side.clearance (between grove and ring) and
. regroove-'if needed; check rist*pin (install new p1ns if needed), check

. r%d biyg end for roundness (recond1t1on if needed) < ‘

) %

'h#15.fi1nsta]1 r1ngs on a11 p1stons (o11 r1ng bottom groove)
anlé.filubr1cate the rTﬁgs with eng1ne o11 SAE #30

'.tZa"Compress rings w1th ring compressor |
. 18. ﬁInstal] rubbpr orotectors on rod bo]ts, 1ubr1cate rod bear1ngs

h1.19; .Inseht p1ston 1nto the cy11nder w1th marks of p1ston to the front of
‘ {eng1ne and the 0il ho1e of the rod oppos1te the camshaft A

o ZO;ﬂ:Push p1ston 1nto the cy11nder w1th a soft- hammer unt11 the r1ng compressor'f
N 1s Tree of the p1ston SR _ . o

- 2]. oHold and gu1de the rod to the cranxshaft wh11e push1ng the p1ston in‘all R

~ the way:

Y ', "‘-"I‘.:!Q‘

,22. 'Insta11 the corrnct rod cap ‘and nuts and torque to specrf1cat1ons
S o C-112- o




1

E Engjne'Assembjy erCedureﬁ(Contindegs
23. Repeat #16 through #22~on each piston and rod assemb]y. p |
245"Insta11 new t1m1ng cover seal” onto the time COver |
H25';‘O" some eng1nes, 1nsta11 011 sling on crankshaft

- 26, Insta?] t1m1ng cover,

E 27. Insta]] 01] pump (1ubr1cate w1th eng1ne 011) _0n'SOme»engines install -
- _ksplash pan and 011 p1pe v , . SR s

28, Insta]] 011 pan gasket | S
fn294 'Insta]] 011 pan (be sure dra1n plug is t1ght) ;1
;v-36; Insta]] Tifters. ‘_ B ]
' | 31}a:Insta11 head'gaskets'and”set neads ondb1ock;
};.32;‘ Insta]] head bo]ts and torque to spec1f1cat1onf |
' 33;:kInsta11 push rods and rocker arms or rocker arn assembly
| 34.'.Insta11 va]]ey cover . gasket and vaT1ey cover on some eng1nes
35, Install intake. man1f01d gaskets and 1ntake man1fold . :
T 35;',ihs£511 d1str1quor ) br1ng number one p1ston to T.D. C. ab) put’
. "xd1str1butor in w1th rotor po1nt1ng to #1 R

N @

1 37 AdJUSt va]ve clearance
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cosmtmtmsmmono;nn/mmcrwe ANntYSIS | .
 feferlo: Tyordh o5-+SHFE Hanial, s, MJ aa f

tourse/tntt Al _5]_
TERMINAL PERFORMANCE OHJECTWE

- qp.0 ¢ ReshieBlg End of Comnecting Rad

—9ii —",' ‘

. S R v HandUUtS on Taxonontes L
- 'Levetyaf lastery: S : _ | i
. RECALL COMPREHENSTON. APPLICATION CMALYSIS e .~ SYNTHESIS EVALUATION &
(Nenary) (Explanation) (Aoply to sinulated - (Break down fnto parts] | (Pnll togéther elements] (Make judgnents) -
| ] e real situation) 2| sole problens) : X
; T ; D W o h R
: .";".'uf .ct tt Wy connecting rod - 'Compartsnn of measurements ) ’.fri: , B A
j migt be right, '-'_ to manual, o S N ‘ ;
w lse of service R - ‘ _ Lo ‘
manuats o] low to dtsassemhte ‘Determining whether rod ¥ L g
| and reassenhle rod, | as measured neets bearlng| . o EAR
e of dtat S manual specs. and on that| -
o mdtcaton -1 llow to measure rod, -~ bais evaluating whether | LB °
" 1 .. wof rod fs usable, If it - . CE ey
Use-of_tools. - ow to hone rad, 1f | “neads work, dectdenhat ‘ R 2
o o necessary L .shnmtd be done Cem /5
Use of honing -~ | e o
unit, ! ow safety rules | Hone rod tf necessary : e
o pratect you, . | (See attached Proceduré o e
Assenbly of rod | - ¢ Sheet) y
- and . - . | oy (8
" : Fot»lon ansafety rules. |« : Ly
x Jafety rules Co | ( T ;
‘7. g "‘:‘
: ‘ , : x 7.
; ¥
1 o " : 5 B
X i L i
) . e L e P .
5] K " . !u;‘ v.' - " .
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LEARNING STEPS

mmwmmﬁn\

-mmmﬁmmmmmﬂgu;

METNOD/MEDIR SELtCT]ON [

s e e O Hmipi O

Sequegue: From ttle to blg. .
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‘Honing stones’
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.. PROCEDURE SHEET

¢

C. 7. ROD RECONDITIONING

W

1. Determine rod bore size from specification manual.

Adjust dial indicator“gage to read rod bore size.

,?Seﬂect honing unit to.fit rod.

Disassemble rod and remove bolts. *
Grind rod end and cap.

.Assémbie'rod and cap. Torque bolts,

Set up hone and resize rod until bore size is correct,

'MAte}ia1s Needed: . 7 g

Torque wrench

Brass-mallet

1/2" socket |
2" - 3" micrometer
Honing -unit

File

r

Rod -

Vise

AN
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o T COGNITIVE/PSYCHOMUTOR/AFFECTIVE ANALYSIS
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or real situation)
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| (Break doun into parts).

SYTHESLS.

' (Pull together elements/

solve problens) -

e

o “What 2 ovlinder
_15‘.‘
*Function of -
cylinder,
Tools to be used
- and how to use
then,

v How-touse .

© - appropriate

© micrometers,

How cyllnder works
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What measurements‘-
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.| interpret findings.
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i mulhl o

tions, )

1= -

See attached procedure
sheet. -

Plan steps fo be fdllowed. 
| R C | manual,

Check find1ngs aga1nst
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Film and/Or f1lm strips showlng step by-
step procedure
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~1Rebore cylinder:

oa,
L ’,necessary

b,

‘ "C.

-Measure cy11nders and determ1ne amount of removal

PROCEDURE SHEET FOR REBORING CYLINDER

3.

B

Eer'b10ck'surface;'vRemoVe studs and pins. Crossfile if

Prepare cyit

Y

\o

'Se1ect correct size anchor and bo]t and secure in cy11nder to be bor d

d. Ca%efu]ly, carry bor1ng machine Jess motor, and p1ace one surface of I

e.

' mach1ned - _ : IR i R

cy 1nder block. (Have help when carry1ng heavy equ1pment ).

S]1de mach1ne over ahchor bo]t and rough]y a11gn bar over cy]1nder to be .

Se]ect correct set of center1ng p1ns and 1nsta11 1n bar Retract centering.i__' |
pins. by turn1ng upper knob of bar c/clockW1se e s

S1ow1y 1ower bar 1nto cy11nder center1ng as necessary, to se]ected Y
center1ng depth. f'.,, 7 Lo S ”ytfﬁ_ .

. ;Expand center1ng p1ns by turn1ng upper knob of bar clockw1Se until bar

:i51s centered Donot apply. too much pressure

}Mount motor and 1ock
-»AdJUSt depth scale and stop
:Start motor and ‘snap 1ever at whee] .

.uwCheck cut c]osely

.-‘After center1ng bar, 1ock mach1ne to anchor Vﬂ. }_f, b o
J"Retract center1ng p1ns and. remove '“i‘”fbfdﬂﬁ- 1}-w;‘. L
.~kﬁf?Se1ect correct tool and. sharpen ; e 2Epef;;,j'i L ‘-;';j EI'V'.'.z
Adjust m1crometer to sLlected rebore d1ameter (1f rebore is over 020".
' more than one- cut 1s necessary) Al]ow 0015" to’ .002" for f1n1sh1ng )
fﬂ;Insta11 cutter ho]der in bar- and place chrometer in bar w1th ring to . -

Teft; bottom m1crometer and turn r1ng to r1ght Lock Cutter Ho]der
7Remove m1crometer i B

.'.Sh1ft 1ever to 1ow speed
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CUGNITIVE/PSYEHOMOTOR/AFFECTIVE ANALYS!S
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Refer to: . Toronomfes=-SAFE Manual. s, 143 46

Handouts on Taxonemies :
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[comRepsion
‘(Explanatrcn)

: (Fpply to simulated "

APPLICATION |

or redl situation)

LSS

| {Break down into parts)

SYNTHESIS

| (P11 tagether elementS/ |

solve problens)

ELUATION . -
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| 2;‘ How'to use manual,

Jindicator,

. How to use it.
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6. Function of wrist

o, ;“'U_s';e' of wrist:pln
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. machina, -

“pins and bushings,
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pins. -

, Mhat can happen if
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Méasure ﬁ
Re-size wrist pin g
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Re- measuré

(See attached procedure
sheet. ) .
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| usability of wrist.pin.“ﬁ
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nlaced, whether it
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meets specifications. T
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o  PROCEDURE SHEET PR o
7" WRIST PIN FITTING - R

'];.ﬁReplace”ﬁ?gionwpin bushings' (Use hand he]d dr1ver )
Se]ect correct hon1ng mandre] (. 840 900' etc )
Select correct honiing stone (7, 9 12 gr1t)

.. Set d1a1 gage to read p1n size. (Use 2. plus as a. standard )

GRS W

. Hone Qu§h1ngs to f1t wr1st pin (. 0008-1001 clearance)

i
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~specs., by the end of he woft, - tg. procedure sheet (attached) to dotermine -

oy Lo e | whether the head meets nanufocturer’s
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COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYS]S

n POUL_SeMMM_enQMSeats .

Level of Mastery-

TERHINAL PERFORMANCE OBJECTIVE

¢

ﬁ'mMez' i

-

© Refer to: - Taxonomies-~SAFE Manual, pps. 143 46

Handouts on Taxonomies -

L ‘RECALL :
| (Menory)

 |comREHENSION
o (Exp]anqtiqn)ﬁ ‘

1 (Aply-to sigulated
, or[reel_sit a

ppo—"
ton)

ANALYSIS

(Break down fnto paete) .

‘ SYNTHES S
(Pull together elements/
solve problems)

T
(Meke judgnents) -

\ Hhat cyl1nder head
it ‘is. . i‘

. Currect tools to

o useandhowto | .
| Why 1t is necessary
|t grind valves and |

©use them. o
“f_:How‘to.disassehble

* here procedure.

'.'“sheet jge- and
follow ite

,)

fe—szt{fg‘!ifi_

.MMwmmw
. Meter,

by it ie‘ﬁeeesseey

to.disassenble the
mmtommkae
1-and valve sedts.

Valve seats. -

mmmwmu'*

‘Take.cylinder,head.apart

Clean ali,parts;xexamine

them, measure them:

Servite‘where needed.

measure sheet for TPO #9

4 __?' s

See attached criterion |

Eomparison of\cy]inder head

seats. and valves, valve

| springs to manufacturer's

seryice manual,

Mter disassenly,
- datermine what seryice
work s required to res’

build cylinder head to -

. | meet manufacturer's
'SPECSQ ‘

Determine if repair

|- meets manuf aeturer! s
| spectfications, -



Course/lit:;_AH. )

REXNA]

) T
) .
St Yo

Service-Valves and Valve Seats

 LEARNNG SEQUEE

Lo . '™

CURRMMK2

]w@Mmmyg

RESPONSE/EVALUATION

wﬁmwmmmMmf

- NETAOD/HEDIA SELECTION

. “ “E ) - <
.,-'.‘_\‘ . L oL T -
5

L] ¥ 2
e
FY .
v
eyl
{ : by
..(“

e RS Recall and Comprehens1on R o B L o
mmeMMWmMmmwl'MMMMHMMm 'memmmwwmmmwm T B
wmmwmm gmewmwm WMWWM ' B

mﬂmm-wmum ;‘NWHMmmwwmmmme | SR
o " 'WWMMMWWMMMMﬁ - T
> ' - | observes to see if procedures | | o
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. o procedyres and to- inspect finished work., | - "

: ,‘When project is flnished L o s '

L [ dnstructor wilt nspect it for Video demonstraticn, ‘ L
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2. CLEAN VALVES - (WIRE BRUSH, cur:cx FOR STEM wm DIS,CARD BAD VALVES)
Lino e chF.AN CYLINDER HEAD AND comsus'rmu CHAMBERS - (uoa: TANK AND STEAM CLEAN)
R " :',\(SCRAPE CARBON BEFORE GLAss BEADING)

,u‘.

%4 CHECK HEAD SURFAGE EOR STRAIGHTNESS. (5@63' I‘E'NECESSARY)."- ,

6. GLASS'BEAD COMBUSTION CHAMBERS .

*7. " MAGNAFLUX AND VISUALLY CHECK FOR CRACKS

8. CHECK RUNOUT 'AND MARGIN. .\ %

9. ‘GRIND ANR REFACE VALVE' (CHECK SPECIFICATIONS) = . *.:

10, . GRIND STEM END AND CHAMFER

-/ 31:" RECONDITION VALVE GUIDES - (KNURL OR REPLACE) *.
a2, “cor c;umx';-i*on SEALS'. ¥

;E;S{"GRIND VALVE SEATS<- (NARRow IF NECESSARY)

ST . : A, 45 - SEAT ANGLE :

By 15 =30 NARROW STONES
. C, 60+ NARROW CUTTER

. .:'-:5

L

14, - CHECK SEAT. CONTACT AREA AND F:SE'A’,T WIDTH .

15. - CHECK VALVE'STEM, HEIGHT -

"16, \_CLEAN 'HEAD WITH STEAM BEFORE ASSEMBLY ..

o '5-="'LUn‘r~:_-cuxbb:s,}'m.vts, SEALS, AND INSTALL -

18 ;cuscx spnnc 'I'ENSION AND INSTALLED smmi m;:cn'r(sum Ip_'ncgsgm'y) AU
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. ‘ﬁpBy the. end nf s unit, thestudent will be ahle
' replaced, *<Timing must natch. manufacture's

. to set a distributor in an engine correctly and
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o

Specifncatfons plns o iinug 2 degrees\ -
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‘nnlmannmawnntnmg Uy

wmmmmwmmmnwnmda
. manufacturer's service manual, nstall @
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7 Use of manuals,

- Meranguent of T
‘engines,

TR UL.uan_m_Easitiaa.ﬂmﬂhumr ad Tie Eng1ne. |

= . xLevel of Mastery
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COGNITlVE/PSYCHUMDTOR/AFFECT!VE ANALYSIS
TERMINAL PERFORMANCE OBJECTIVE

'

W
it .

RefEr tQ' Taxonomies--SAFE Manual ps. 143 %
Handouts on Taxonomies a :

~ 4 (Nemory)

./a

‘mwmmm
| (Explanation)

‘mmf

L

mMMW'
(npply to sinulated
or real situat for)

N

AMLESIS
" {Bréak down fnto parts) .

SYNTHESIS
o {Pull together elements/
solve problems)

EVALUATION ,
(Make judgments)

[N " . -
[P .

Wk

, “-Ll- .

* il tools iré
- needed for task

Y —Z‘f'[ —

Nhat distrlhntor 1s

-Land what, idhdoes

" Wt joir engine‘s
;firing ordér s,

Which is n spark- .
plug?

marks, .

i .
LN i
FO

O T
R v

inch fs 41 pistont |+

Funttion:ofatimdngd :,

' anén 2 distrdbutor

‘;dn an‘engine. |

Tine the eng1ne 50 that
it runs smoothly. L

’

N .

N ﬂeterm1ne,by nanual, arrangement
1 uf engine . and flring order. ;

MMWMWWWMﬁo

1 attached procedurg sheet.

TWMMMWMWM”V
set spark plugs. .

mnwwﬂmf‘
distributor does not it

al) the waj. down, -

| Decide when task fs

- conpleted in 100%

A ‘Compliance w1th
Cmanufacturer's’ -
= SPECincatlons,- o,
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" LEARNING SEQUERCE

. :_g”’" 1o to Position Distrihutor and Time Eng{ne |

_EF{\Rmne'srfPs- T RESPONSE/EVALUMION ‘-.';’_.,Agp_mm'g-iMU”ggg',Mwm g e

Wy “';"]v’ Ly : ;“. ‘}“‘,.‘_“ ,“ sl v[mv: - .‘ .
Fﬂm/f {in strip showlng step- by step | ", :

| See aftached‘p'r'ddedure sheetv. J'MCT questmns o unit test-
ST st pass af 108,

t

work for nstructor's  *

.' "Cbmplete wnrksheets and gybmit '

\ S 'evaluation. SRR T‘A'*t;{ help supervise and evaluate \m’rk

1nstallation and posltionlnq of d1str1bhtor N TS
and usg of t1m1nglight iq setting Spagk R

plugs. |

vl'

Fiin or fﬂm Strlp explalnmg Wheré timing, o .

goes wrong and what happens. .

Video demonstration (must have snund)
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Aruitoxt provided by Eic:

EMCE'

1

A

Looh up cy11nder arrangement of eng1ne in manufacturer s servtce manua1 “:-f't’ ‘d
Look up f1r1ng order of eng1ne in méﬁua1 _‘f - i'~ﬂyd' 1';7“3£=d ' ; .
Rem0ve #1: spark- olug and crank eng1ne over and pos1t1on #1 p1ston near }” :

T. D C. 1n f1r1ng pos1t1on.“.‘ e B u-:

A11gn t1m1ng manks. 'h}f‘ﬁ{i ) lfr-h - ,','1"-I'iff_i , y;"ﬂag:“_ ) ?’

Insta]] d1str1butor,pos1t1on1ng the vacuum advance unit accord1ng to . , :
manufacturer's service manual with rotor po1nt1ng to #1 spark p]ug wire- . e
.on d1str1butor cap i R AT
Note: if distributér: does not f1t a11 the way down, the 0il pump
S ;dr1ve shaft s not connected ‘to d1stf%butor shaft, sg,crank
engine over until d1str1butor drops “into p]ace. Then os1t1on.
#1 p1ston T:D. C in f1r1ng pos1t1on. c Lo

Rotate d1str1butor.aga1nst rotat1on SO the po1nts Juct open.v ff

T1ghten d1str1butor,jho1d down and 1nstaT¥"

,'a ;_:\

:fstr1butor cap V.', jda1s7*7'h

Instal] spark., plug W1res start1ng with #1 1n the rotat1on of the

, distributor; according" to the f1r1ng order, 1nsta11 the rest: of the

spark p]ug wires. R L B S T
. o - o : - LT g

Connect t1m1ng 1Jght and: start eng1ne.‘ F1na1 sett1ng w111 be w1th S

eng1ne operat1ng,¢vacuum 11ne d1sconnected engine .at 1d1e RPM o

T S & VU R
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COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS
FOR

" Refer to:

© - FORM 32

»Taxoﬁomies;-SAFE‘Manoal,'ppsf

o

ot

 Eiige. Troubleshaotd L TERMINAL PERFORMANGE OBJECTIVE 346
ROV ‘ : - ‘handouts on’ Taxonomies o
Mastery:. ' : K fo .
COMPREHENSION APPLICATION , ANALYSIS 1. sYNTHESIS 7 RUALOATION :
(Explanation) . (Break downuinto parts)" : (Pu]l together’ elements/ _ (Make judgments)

(Apply to simulated-

or real s1tuat10n)

solve problems}

of 2 ‘Causes of abnormal

umbustionl noises.
amentals.| -Causes for loss of |

L 4éompressicn
and. "}

systems. | -Causes for oil

. lTeakage or ~°
als. " | rexcéssive use. .
nostic - | Cause of engine J’
<% smoking.. .S

4 : TR

to be- - | Causes.of poor - .
v, | engine performance. [ - o
ting, T

ERIC

Aruitoxt provided by Eic:

.Turn on eng1ne test

" spark "plugs and- conduct
‘visual inspect ion.

[n ine off: ‘Test inside -

equipment

| on procedur

‘of engine with d;agnostic .

. Follow proced%rggf

Compare f1nd1ngs in engine

_ to manufacturer's -

spec1f1cat1ons

Look for’ alternate
explanations if necessary

’Decide at each step,
whether. the part ¢
examined is functjoning
' satisfactorily.. wFor
‘each part found not to '
be functioning properly. )
] prescr1be what shoud,
“be "done -to make it
" conform ‘to: manufacturers . .
_specificationss, . . o
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LM SEQUENCE

" r'J'ALTERNATE nrrnooS/MEDId‘"

: Follow prooednres out!ined an

tentbooks.‘
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O Eraluation 1s done by
.| instructor's ‘inspection‘and -
e mmmmmmnum

manufacturer § manual,

properly ] ;; v
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i

‘I "‘,
B See Crnterron Measure on [
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determine, what needs to he"'
done to make engane perform
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‘r}n to assist fh
) 1nspectron
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' Film aid film strip with sound track of S
| notses.” Questdons and responses buijt 1n. SRR
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Aruitoxt provided by Eic:

) S

Condmon and Possnble Cduse L

3,

NE IIL'IIIL' wm Nt Start

1. Weak Iullcly - ,
2. ¢ nrrm&cd or foose b.mcry unmcumm
37 Loose ground comiections for battery
- Faalty’ starter dr-soleiid. o
Muisture on q,muuu L.xhlu .md ‘hxmhul
- ‘Faulty ignition cables. :
. Faulty coil.

Incorrect spark: plug [,Jp
. Incorrect ignition lmun[, .
. Dirt ur water in fuel line or, «.arburetor. ‘
. Cachurctor:-Noouded. ™% :
Incorrc«.l cubuulor Noat sc(lmg

]
4

I3'. Faulty Giel pump. R
14, Carbureton pereotating (vi l[)lll’“(ll k):
15 St kllly viwshe. ) Ve
oo Phebentive u’ml nlmllnp it b
RE / P dedtiv l|milh-u Switely

lh' Ab e eatn s stoeeed,

"\/

o0,

Faulty -'hnl\:.hm vonhiol ubils
Fanlty gnition distnbuton,

",

g Stlly

L.. kile \ptul set oo low.
=2 Inconect «.hnl\c .ul|u~.lnu.|u
“Tdle mixture too leatror tow mll._

* 4. Ingorreet carburetor fluat setting.

“Intake manifold Ic.xk o
“Wori distributor rhlur
'\‘hu.nrru.l ighition wmn[,
8. Faulty cail: o
-9, hivonect valve lash (mm h mical |I“(‘I\)

12, Choke defective or ||u.mru.lly sel.
Moisture o |glul|nn cables and plugs.

I4. Lnusc cngnc and h.xm.ry yuund\. B

l05\ ul inc R

Waoin or butnéd distiihigton 10108,

Dirty ur meuonectly gapped. sp: itk plup.

RN
4.
5. Dirtor witter in fuel lmc
6. ('I()M,cd air cleaner.

" 7V Incorreetcarbuetor ﬂn.xl y.llmg L

o
ok ] o8

13.

. 8.

“8. Faulty fuel pump. L
9, '

Incorrect valve: timing.

Leaking engine valves. %% -
Restricted exhaust systei, '
I'.lully lg,lulmu cab !c\.
Faulty coil.” o
Weak valve springs A

2.

14.
1s.

FNGINE omc*me:s -

.uul/nr engine.

Blown cylinder: head gaskets PN

Automotive Encyclop‘edia_ o e T e

. ° “
BRI [ O lnw ﬂn.xl level, :
SR TRRREAS I B Incorrec !v.xlvc lasly (mull.nuul Ilflcr\)
‘ Ix l,uu au-luel uuxlurc

.u.uu" \Amn on Auulc .nruu
l)lr!y \p.xrk plugs ur gaps 100 WldL
2., Incorrect ignition tiniing. e R
. Dirtin carburetor, - s ‘ RRERIE
: I)cfc«.lw«. acceleralor puinp i Ldﬁi\\ll’cl()l’. T
5 Lc.lkulhcnbmc v.xlves: S '
. 0. Pdulty unl » SO
7. Weak valve aprmgs, e T S
.8 S(u.km},cngmc valves. - U R
9, Lean alr-lucl mixture. '_ L e S

ur c.Jp

T g \Imu at Ihg_h qlwcd Co
. Dirty spark plugs or gips.tuo wnle Co
2. Wom tllslrlhulnr shafl :

3

|

Fanlty ¢oil. -
Wit i bt
A banlty danedie

RInncy lpu'm-m {
£ appeds sibine i iy T
R n tucl ey o
S Leaking cugine vilves.”
y oE -10. Sticking engine valves.
v I I B Ilu.urrulv.xlvc lash.
S o 12 an valve Illlus
e T 3L Wdgn engine cams.
e "_}vl4. W(sln V.IIVL L,lndu..

N

\mw \ml\'c

- Ilq,h or low-uil Icvcl in erllkCch. o o
. Thin ur dllulcdml L S
: ? -Low vil’ pressures. . SRR

. ) . 4 Dl in |IV(|I.I!I|IL hltm\
L Canbinetor Thoit b «'ullv valve nmpcl Hive. ©oh Bt pusiviods, RN y
FLe Float levelincorsect. 0. Wonk racker ims .mgl/m slmlls.

"7, Woin rockerarms. i
8. Worn valve hll«.h., _

a9, Exeessive rutiout of valves or sc.ns.
2 ,..IO, bxa«.aslvn valve Iash;(mct.hamu[ lifters). -

* A o T
i L ?':‘ .._’__ . o ';: _.\ YRS _v° St
| Im.um.«.i lg,nmun (nnuq. B S L C ‘,m,m“"!‘ Rod. qmw Yo -
., I)L'CLHVL‘ or maladivsted ‘nmssiuneoniral systens o1, Insutticient oil in crankease.

2, l)clu.uvc oil punp. _
Co 3 ow n}kpn.ssurc S .
Lo 4 Thin or dllul\,dl)ﬂ Y
© - +5, Excessive connecting' ‘rod bc.mng «.Ic.u’.nu.c.
. . 6. Rod bearing |m|m.xl~. uutml rmmd
. 7. Bent tonnedling rods. _‘9
' © 8, Dirt behind bearing inserts,

T S Mam Bearing Noise |
iy . InsufTicient oil supply
.02 Lowail prc\\urc
P03, Excessive cud' pliy of i ¢
. 4. Crankshaft out-of-roundy



. “Engine Troﬁia.ieshobting :’

2 C‘ .
K l)n i Im'v R - L
. Chee kcx!mm( Crission syslcm. : o
»'..’. Wrong typc spark plugs. S
o ¢ 37 Excessive carbon in coimbistion Lh.lllth‘t .*, e
s 4, Poor quility fuel, - TR , e
y I Rlng% stnl\lm~ ndgc at top nf‘ gy[uulu w..u o 5. lhgh cn&,mc idlespeedi— R e
2 “Excessive Llc.xr.mu hclwwu rmgand pmun groove, . s U e
. Broken n-piston; Ang e T . R BlllllLLl\‘llVL‘ .md Scars o ' i e
4 lncurrct.t fing yp I , R l.o.'.uulr-lucl mixtuare; . -
O Cehln __’.,,:2,' Use: ul lead-tree ;,unlmc
Noisy l@"“‘: ' e s RN 3 In\ulhucntv.llvc lash.. .
« Exttssive Pl\"‘ﬂ th‘ﬂl'-l"k-c- ' ‘ 4. Valve sc.ll b merows - - L
2 CU”ilPS‘id piston skirt. 5. Valve face’ two thin. PR ) _
3. Pision pin xm.nrrculy tmcd 6 W.lrpul v.|Ivc head. o :
#. (,onneumg. rods lnwrru:tly ahgm.d o , 7. Worn valve steins and 5undc~. S
"5 L°0‘° P'S“’“ “““' = o L s ‘B, l.nuscvﬂvc scats
e
2 ‘Cloggeddrain’ huleb nn plsmn rings. L y
3. Incorrect tinggap. .. . * : S
4. Ring gap incorrectly spaced. E
-5 Rings installed up-side-didini. . e ) “ep
6. Exéessive oil. throw-oft from cngmu bcarmgs;' '
170 Rings too tightin Lrumes.- R I
"8 Oil leyel too highyy S LT RS ,
Oy [\cc\\wc hc-xring&lu.!mm_c , ' e o S - ,, R
ML Wumpuc nup istalled, o _ C ST .
12 Wom pistoris and g\xvhmlf W ¢ . » o
> Figs. 17-14 and 1715,/ P . . .
2. Valve scals datnaged 07 iissing: - ; T v : ]
. i Fig. 17_-14. Wem' |s gn.dlvsl in nng tmvel area, cuusmg customary 1apef

A3 Wom valve stems and guides. L
|4 Plugy.d drainback in cyhndcr Iu,.ul
15 Wom ‘erankshalt _)mll’llJL._ . - »
16. Ovulwaml cn;,me R - o I

v

- at top of cyhnder. . .

hxlcm 1 ()rl Lc.\k.ngu B LT,
1. Defective fuel pumpgaskcl R ' -
2. Deivétive pushirod cover L,.mku IS

3 Detcv.hve valve cover L,J\ky..t s jj-.-

4. Dcleuuve oil filter !_l.\k(!l R
5.
6

l)uluuvumlpmg,nk-.,l e S I | B o B

6. Ddu:uvc timing cligin cover uaku - I T IR l/' ~ e o
. 7. Worn timing chain oil scal. C ' S : ' ' '
8.

WOl'n rear maint hC.ll’IlU_., ﬂll \c:ll l . ; N 7' . . . o Flg ‘7 ’5 Exagqcratcd I"US‘fathn of cyhnder d|s|or"on Caused bv

9. "Loose ull lin plugs: o R . e uncqual ?r excbsslve ught‘enmg ot cylmdur head bolts. .

10. Engine oil pan plug nnpropcrly scated.
ll (‘Ioggcd oil dram from rocker area to oil pan.

v _ » g L ENGINE OVERHEATING
nw Onl Prc’ismc e R o o : o
xp "l,‘;w(,il l\-vc S A,, 3 » ; B o 'Hu:n are nx my mmlumnx of- lhu .\ulumnlnlu tht n-\“q i
", Lm]gy il pn.w:ru xcmlm;,nnn o UVCIht‘lllHl-.. and the l'LglL‘L ol uvcuhc.umb is indicated by the
3 (Ingged oil htu.r ' cL . g lcmpu;qmru '-'“t-c on the mstrument p.mul Or. some- mndcls

4, Wu\xn ‘oil pump
L+ 5, Dllu(cd utl ,
6. lx;cs:m. bc.mn;, LlL.ll‘JllLL‘ e \
7.0l nump rchct valve stuek. s
‘ l: lClpsuctmn mlw luuw hcn. orCr u.kml l (4

‘ :umdllmn\ wull cause unly a 'ihg,hl change in the .
» recon U tempeenitnre; other canses will result in a rapid risein
temperatine vmlcul hmlmp al’, the cooknt. su|| mlwn.%%

S5 - B o -139- . K _ S
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hhatever the year or make of 2 car~ o o
identification of a problem part, the student

By the end of this umt the student. wﬂl be able

‘1o Took up a1} data rieeded to Tearn what needs to |

e done to an engine to repair it, what the . -
englne specmcatmns are, uhat parts are used
tc. ) ‘
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COurse/Untt n M 51

FORM wo o

Refer to Taxonomies--SAFE Manuat DPS ]43 45
Handuuts on Taxunomles o

" ‘[.'.\ S

RECALL
(Nemory)

5 ! cuneneueuswu

.....
m

AAPLICATIGN ..

N (Apply to simulated

ANALYSIS

(Break donn tnto parts)

SYNTHESIS t tf

(Pult together etemegts'

EVALUATION
(Make judgments}

i

| \faﬁ‘gn ol situation) C Lslve probxgmg) ‘ 5
CMereare [ ] Loéute‘andﬁurite S D
" manuals kept? .} *{}?‘ -~ assigned problens, 0}

" That each manu--
facturer has a
Mdifferent manual
for each yenr

How t0'look

.~ things up in-the i

Nanual._

i Each nanufact- A

wwpﬁswtn

* digferent manuaf S
RS wyear, Yo
haveSto knok year| .

*and make of care

< hefore Tooking at|- -

o m]"Jh] fxelain
- meaning of

~ discrepancies.
' betwedn nahUal
und measurements

Students practtce,f

~ Tooking up data.
and copytng if

11/18/77

- Rerjed 12/'30/77 |

LY

hMﬂnmusmm.

|nean fn retationshup 'ﬂ

to actual work on
cars.
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RESPOHSE/EVALUATION
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Aruitoxt provided by Eric

_: Recall Application- >f

See Criterlon Measure on l 2
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Teaching Assistant can help
adninister afd: give problems and
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el e RESEARCH AUU DESIGN
’ “PRoJECTHMBBILITY
e DL STEPS OF CURRICULUM ANALYSIS'__-'--»..;;.J'
STEP 54 e

THE FINAL STEP. TAKEN BY. THE® TEAM I§ 10 PULL TOGETH R ALL *, Ly

--,a%&gn FINDINGS AND RECOMMENDATIONS INTO ‘ONE DOCUMENT.. . [HIS . .

. DUESMENT,  IN CgMBINATION WITH THE MeTHoDS/MED1A ALTERNATIVES o e
 IDENTIFIED ‘IN.STEP. 4 WILL BE- THE BA?I? FOR-SPECIFIC PROGRAM .45 .. 1'% .~
:CHANGES _TO" BE IMP%EM@NTED TN PHASE ‘OF “THE *“RESEARCHS AND.. * .+~ 1.7«
~ DEST6N, PREJEGT .~ IN_COMBINATION WITH THE: OTHE% PORTIONS_ QF: L

4 -y IHE PROWECT;: LvEv, COUNSELING7A ~GUIDANCE} MANAGEMENT PLANs, SRR

, - EVALUATTON AND-AUQIT SYSTEMS,” THE(CL S e T

Y .. MENBATIONS SHOULD ELIMINATE THE HURDLES T0. SUCCESS' BEING’EN--" el

- “¥.. COUNTERED" BY' DISADVANTAGED. AND/OR HANDTCAPRED- VOCATIONAL: " e

;.© - EDUCATION STUDENTS... |F. FHEY DO NOTsTHEY WILL BE REANALYZED ey

,;f;ﬂ;_ ANB REVISED UNTIL. ?HEY Do; Lo PCE tﬁ__ﬁﬁ_m#_,Q_,_: .




- RESEARCH AND DESIGN PROJECT '
»,4~_ : AUTOMOTIVE MECHANJCS

: .ﬁ-'“...ﬁ Genera] Recommendat1ons S o
. R T . LR ' . ke ,i

_ i mag Y *“.*w: o S
1. Ident1f1cat on- and Remova] of Bas1c Sk111s/&gow1edge Def1c1enc1es

;'V
7

The f1rst@tr1t1caf problem h1gh41ghted through the omm1ttee S analys1s

. beg1ns pr1oﬁito students entry.: into the actual-automotive curriculunm. wl

i : Thifs: probTefms centers ‘on basic skills ‘deficiencies’ whﬂch sdisadvantaged . ;¢

“ - stud@ﬂts b'1ng with them to their first day of clags..- The present. T S
' -allow the automo jve. 1nstructor tqw1dent1fy .the ex1stence N

he student has a]ready begun ar

't'ﬁs prob1em unt1

ECom endat1on"of, 15 Comm1ttee5,therefore that the fo]]oW1ng
ey . ' plemented- to. ‘g@ﬁgg
el d1sadvantaged students By n
A, Th use of sk111 ane ; ﬁgests to determ1ne the bas1c sk111s , 'gﬂ;, A
P supportlneeded by - stuﬂe..s Wi ng to-enter the automotiw ¢mechan1cs ;*;'j'*~5~
' program *These would “include manual dexterity,*#eading, “fath. and T
"“.bas1c siudy skthSd'tf possible."- The- 1nstructor§’shou1d receive
these,scores on. da _nﬁgof ‘the semester. 'so they. can direct | students
. w1tb,def1c1enCtes tot propij~pro%§am or- servvce ;%xc;;-ﬂi.\_z
g5 math and. dexter1ty classes sp§i1fﬁc§tb/ﬂutomot1ve :
Meth,41cs shou]d then be made ava 1able to those students Yo ass1st

'i7l.f v“R'!f;; 'udehts'should fso be proyﬂded thh O‘ R -
jé.r__.:j,fﬁff’notetak1ng, dizgram drawing. QW? other et -
: ‘11( .Counse11 g anﬂ Reg1st¥atJon 'v‘;-;“ﬁ;"- _;5{ '
s . .- 5 R '°_;“'

St S ) o .
'Tt 1s the f1nd1ng of th1s Comm1tteq&§;at an add1t1onaT’%urd1e is. created
ug

’ - -for._ the d1*advantaged student thro 1na6propr1ate on§1ncomp1ete o B
~ counseling prior to réglstrat1dn ,and also mistakes iin reg1strat1on~wh1c& o
 _.place the- d1sadvantaged student in clasges for wh1£h h@/she ds"not - i3 R

a qua11ﬁ1ed e e : i \Jﬂﬂ R : - g&-,_- B
¢

CItis the recommendat1on of the“tomm1ttee therefore that the $ol]ow1ng
eg1st on process be lnatgtuted -

Codnse]ors shoii1d “advise. students befpre the, isi ign-up Automot1v'§';f““tk _
: ;gﬂru, = ‘what c]ass requ&rements are: Shy book, read ok wr1te notebook
B | take. tests--not Just shop work . .. - I

. ;f' rev1s1ons 1n the’ counse11nP and

R

.?',i_ﬁifi'b; Clote reg1stnet1on ear]y for Advanced Automot1ve Méchani
T avo1d puz/ang students 1n JUSt because c]ass 1s open.’@? 5A=’;,?;L,
‘ L s A A
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Researﬁh and Des1gn Proaect Automot1ve Mechan1cs

Genera] Recommenda¢1ons (&

o

IC~. The foIIow1ng recommended sequencé-of courses should be requ1r of .
T aII students wmsh1ng to enroII’1n %he Autoﬁot1ve Mechan1cs Progr :

. " . s 7$R :r:p,").
- -Qemester I \ Iﬁif 9«GA B 556ﬁtia]s

read1ng an

M, 51 ‘gng1nes ;'“.;'i .:?:{

e "_,Semes,t‘effixf"s' AM, 52 (Eu’;' ‘,'E c’tmca] Systerqs) T _n.'(Bas,_;i_,c'..,'_"_.,_f»..'-:_f_"'
T R g s e e
III Metbods/Med1a S 7'-r:?"' S P - ~ : .
".. K . "" B T ;- o . . .
Instruct1ona1 exper1ence andeth1s deta11ed anaIys1s of d1sadvantaged S
- students’ has shown the<Committee that these: students require increased’ .= . '

in:the automot1¥§ shop if they are to . ;fu v-tﬁ;}u
IeveIs requ1red o B O

. procedures, and close supérvisio
master the requ1ned s T$.40 th

~ visual support of -abstract ;onceg}s, increased reinforcement of repair .-

r empToyment

TE s the. recommendat1on oﬂ;th1s Comm1tt tperefore that the fo??ow1g;? A
“meghod and media modificatiogs bes inst uted ~into-the"Automotive - S

. Mechanics classroom and shop' to" 'ons1ve to these’un1que Iearner%gWr e R

_'-neads..-', g,e'q IR S o S - : -

L S R S ";. ." o R

' ;;foa,, The add1t1on of ayclosed: cﬂrsuat Tov. capab1;':' ! % R

s vds1nstructors to’ effect1ver demonstrate to. Ia&qe_.roups of students.t L

*b Access to v1deo tape'product1on capab111t1es that wou]d aIIow a

e ol automg¢1ve 1nstruct rs to create self- ~directing quencesxon 1dent1fTed;3
- probTem ‘areas in"thi curr;cu]um ‘This: would aldow studentsAég repeat
{and re1nffrte these prob]em areas, on the1r own, yngil they ere “‘:'

i mastered R S %“ RN
N .-‘Provzde nearby study Carhe 3 1nd1 dua1 use 7 can be used .
by d1sadvantaded Students iﬁﬁ;:j\ rips, sT1des 0 v1deo tapes to S

S '1n 1deua11y re1nforc §=, L eas’ “of the curriculum.” * o {;“" -
Yy id, Prov1de ac rse 1n ba ce ec . II) qg@%hd_'tOTf; A
T automotwes?E _ gl sa]“é“‘ Coom o e T T T
;ffﬁ\:'-e, DeveI_p a. s\%ety\§;ﬁ - eoiﬁic:to auto”shgs; Wid h "d°%§"l ndqwdoﬁ{égug;_snr_r_};k
#r;',_f;ff- ovile  thkou 'ﬁ'he addlt1on~of a’shop ass1stant dh%the -spot. ;*3 'a”‘.i-s;h,ﬂ,
sy iV duaI1zed Ta oratory in ¢ction on the Bse achdnes .. Th1s ?.;5'-
cL T person shou}d be. SorfeBne who Kriows echa%; but%hgf anuautomot1ve e T
%' . -+ ] Mechanics; student bacause students. ( not ngd e"°“9h and/or «»9“ R
S ) wyy t pat “in enough t1ﬂe e :Ae o s ‘udﬁ’;ijp“-%“ Lt

. g”‘j?or\ _deag students enroHed 1n the progra ~1nterpn1et'ég '-m'{} £ knowﬁ @}i
ek _n1cs and be abﬂe t commun1cate aboﬂt 1t TNy s
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"Research fhd Des1gn Proaect Automot1ve Mechan1cs

'avGeneoel Recommendat1onsz(Cont1nued) : o ' 7',;
.TTIVf; anded Shop Capab1ﬁ1t1es S f,ﬂ S
9 It 1s the recommendat1on of this® Comm1ttee therefore that the fo]low1ng ',d:‘%r
'0d1f1cat1ons be- made in the extst1ng automot1ve shop R 4 ST
BN @Q o .
The rep]acement of: m1ss1ng ) thereby assur1ng a comp]ete set»of A

3 PREH
tools for 1nstructors and d_ ddVaﬁtaged students 1n the shop

PO K

fA'full t1me too] room: attendant is needed (not a student)% th
.person ‘should’also stme maintenance on tools and. equipgent
prov1de needed secu 1ty . .au;,\_. T A

AL Var -

'_cti;Automot1ve Mechan1cs area needs restrooms. '

_ {g. "Autombt1ve Mechanlcs area needs air- cool1ng/refr1gerat1on. The he v,;
Wy in: the,summer makes W g?and ﬁgudyjhg in the shop extreme}y -f!-
W “d1ff1cu1t_ ‘
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