] %-.

,/-so 097 416

AUTHOR
TITLE

INSTITUTION .

SBONS AGENCY

fUB DATE
NOTE

EDRS' PRICE
nzscnipfoas

IDENTIPIERS

Aagrnacr

Massachugdetts Bvaluation Service Center for Occupational Ed
(ESCOE) . Automobile.mechanics was selected as a test develo

- WF=$0.75 HC-$4.20 PLUS POSTAGE

¢

, .DOCUMENT RESUME ~ l

_ ) - cr 002 113

Fortune, Jim C. . - \ .
Performance Test for Muto Mechanics: Appendix I.
Pinal Report.

Massachusetts Univ., Mmherst. Center for Occnpaﬁidnal

Education. : .

Massachusetts State Dept. of Education, Boston.
Research soo:dinating Unit, for Occupational
Rducation.; New fork State Education Dept., Albanmy.

New York Research Coordinating Unit. !
Jun 72 .

+ 76p.; Por related documents sée ED 060 218,.ﬁn 085

S4%, CE 002 111-117 '

*Auto Mechanics (Occupa..on); #Béhavicsral Objectives;

.*Criterion Referenced Tests; Educational Objectives;-

*Iten Banks; *Performance Based Education; ‘Test
Construction; Trade and Industrial Education;
Vocational Education o

ESCOE; Massachusetts; New York

cation

——— . ' ' //'
This is one of the outcomes of the work -of Ehe P
ment area

because of the unigueness of 'its curriculum, being controlled by jthe
automobile manufacturers through competitive design and redesign.of
their products. Because of the\differences in manufacturer .
specifications and'the fact that the function of the mechanic is to
repair or replace, not to createé or produce, problems were created
_which had to be overcome in test development. With this in mind the

document briefly discus

 test unit materials, a description of the

test chassis and optional -units, <nd the test item bank used. Each of
these test units on auto mechanic.; are divided into the following
format for teacher use: (1) test item--the task to be done; (2) unit
section--piece of. test eguipment on which the item is to be :
administered; (3) actual tdsk--deséribes'interactions whiclk are to
occur betwesn tester and téstee; (4) time--estimate of tize required
to complete the test task; (5) scoring--detailed criteria to be
observed by the classroom t&acher; (6) record--description of camerd
angles from which the completed task should be photographed for .
central scoring; and (7) rocq;d scoring--criteria instructions for:
B .

the central scorer. (Author/

¢
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COVERV IEW OF Tl PERFORMANCE TEST DEVELUPMENT PROJECT

i
c::f: ! ’
A . , . .
, .

/
~ Background A . /
. ) ‘ - . /
The 1968 Amendmenc to the Fediral Vocational-Technical Education AL}

mandated the development of statg-wfde evaluation systems for the admi

Y

‘ - i :
this ma.:date the Rescarch Coordinating Unit director for the Commonweplth of

Massafivuictts was in-che process of completing some predesigh . :ivi
the devel pmeut «f a4 - ational-technical education management iu‘ﬂjmatiun

!
system. by 1969 the pedesign of this system had moved into the tdasibility

Stages and specilicaticas of :ﬁe\system were being developed.

* At this stage of a.velopment New York State, which already Had 4 fine

'centrqlizcﬁ‘testing program, bec&qe interested in the philosophy espoused by

v

. the Massachusetts systoen and joined in the funding o’ a more ifntense feusi-
+ oility test, which eventually became the source of thi Performance Test De-

\
velopment Project. The Lvaluatioun Service Center for Occupdéional Fducation
. /l N .

(E5COF) was funded fun .inly 1971 and was housed in Amherst,/MassachUSutts,‘to

tCSL/Ln. ivaStbjjxly ot systems development based upon the principiis of (1)
“ / R Ll

local control and development of vocational curricula, {2) data-based fceedvack

I
i

‘ based npon tailored perfoivance tests, and (3) curriculum descriptineg through

4

. terminal hchavier objectives., The following report d%gls with a subcomponent

j/ of the ISCok system whirh was designed to develop perfbrmance tests as soft-

ware supp.rt for the ESCQE program. ;

Wh rd hy ance ; ; ‘ ‘
ats ari -hys of Performance Testing )

' - ; :

Perfornance testing is more o new reality as opposed to a new “oncept 1

’ ~
4

educational testing. The concept yrows out of the necd feld by eduana s 1o
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aample acthal performdnc - of trafnecs as opposod to meruly mr
o
bf aeslréd (ar 1ntendqd) aom

/ tdﬂyLng upon the predicttv?.pouers
i

s
.‘;‘

/
/ )
‘(}48.. ptevioualy establ

L

—

fcl need/g;;/;row? ip part from the 1ngP{11ty of standjt 1zed aﬁhlevemgng - ;f'£ 5i
?clt to deal wi:h zhe unique objeutives of a specific b‘ugg;iﬂg;loprpgéwﬁyik
? in pa t from the regbrtedly lfw correlatioqs between measured skills aqg\gg~n.\
i» tha-jo- (or in-tﬂw-uﬁbp) performances, anq in part fr the lack of. realism
g 3 inVOIVL \in‘the paper and pencil testing situatlon.\_ | T 'i -fﬁ;.
o 3 ;u. %. Hencg the pﬁrfo:mance tesc cgg,beibonceived of as a o&itcrion-rgr«tenced
. ' teit“ in that (1) it is objective or (riteribn-ce écred (in one—to-one uortus-¥
pondence with the ;xtant Lompoxent of a stated o jcct£Ve), (2) it socks to f?.
ascertain a\subjéct 's pusseasion of a spedlfic competency ragher “han o cotn=/ ﬂl'
, l‘ffi plete a comparison of'tgznzaiject 8 competen level to a previou ly ;easur,v :, '
g i ! : .
: "6. ,' ;nor? group; aqd (3) it usu?lly_reqﬁircs a rhotomous decisian 4s. to whetth { )
1‘ ﬁthqécompete\cy” as Been demonsuéated. T
3 vgﬁfb;‘a';p cial case o£ the ctlterién- fer
. ’ inicé»atced
! ‘
X

1
,4...:.-
,/A-f

perfor@ance test can be LOHQtr?Gd

i
l

2
ferenced test in that there is a/def-
pt to establich fidelity etween the sample observation of tnu per-
formance tkst and the performunce eing sampled.

In the evaluation of 1nstru¢éional programs in vocatiunal+technical edu-
eral different reasons.

. T4 !
duce moru re 17/

First, performance testse can be hypothesized to pro~
!

-
e

e

?ation. sthe: concept of ‘parformgnce Eesting is especially appropriatp for sev~.

vant and vali datc concerning the 1nstructional program output.
v0cattunal p7ogtam objectiVes tend to degl with Lomputencics whl(h r»qg}r‘

b
L

doncurrent bkhavior changas across sevcral domatns qt fnstructiona: ohjof tiVes.

y4rlng qymptumu
n§t203 -& lhrough paper and. p¢ n(} tests and then

i3 hed aShucia:ions
f paper and péhci} est s%Otes to -some hypothetical or obsg¢rved criterion of

petency {y petformance) f thé test to infer competency acqu; 4ition. Thlu
P

Y

%
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N
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"o, /he flexibility demanded by ahe information needs of an eValuation system.
i

Wopmont.n l peych*m:hn*ukill. thu nabterx o£ a «ugnuto provesas fhe n(q irina \\i“

Uoncu Uu .Nl(ﬂmllﬁhmt"l of a- VOl“l‘UNJ‘ objectivc may dcpuud upun Lhc J-Vui-ﬁ

\
3

l ¢ " 0 ...-:; , P,

of gome’ fundamental facts, and the developpent of a- articular attitude. Unéf

Like paper and pencil tests which emphasiae the mea urement of !&a cognibive/fkfw’cﬂ

\ . \.,{v

ae' cts. oieehe performance or observations Which emp size procqu and actipn :Qi¥_~5§

-
\

S Mg : .
P LN

behavior domains appearing in the ‘desired periorman‘e. Thtxgerfnrmunte tes& *f” fz

can therefore be argued to offer ‘a valiq means’ of measuring intended'outhﬁosf

e‘ponunta, performancc ttsts pqsecss the potenttal to meésure i njature df

Qecond, perfonnance tests produce preduct records which\can be studied-ﬁ&

I

’teachers to diagnos the place in the inotruction where a weaknesq may . have [JF-;'r;
. / IR !F'

crably their ability to analyze thelr inatructionaﬂ pf\.'ee

@ . et

‘not met. Aiso, since t@e roduct is Foncrete it can be kept longitudinally |

\ |
16 analyze pupil growth at ifferent ptngeapbf a multt-year prodram._

Third, the nature of the data 7rpduced by performance testingﬁhontains
- . ; / .
'”The tests are constructed in one-to—one corresppndenég to stated ob*ectivcl,
thuo Lnabling seledtion of test c7hponents from a\dAta bank situation in such | | )/‘
@ manngr as to" tailor the testing to the medourement of a unique sat of ’ro~
grem objettivea.f Since the tests are objective specific, comparisons of emoll 1 N

.

asﬁ%cts of an instrucsional program.pre pospiblgb Since ‘the tests are crlterw»

iun-refercnced sklll etteinment in a partlcular area o£ interest can be ue-'

L - \\ .

certained hence output of . instruccional pr grams can be described relatnve \\\

to percentage of skill development. i f‘

‘ . / . ' ’
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Restraints on Test Deve__gmqnt : : , o _.;/'

;ﬁ---g» The design of - the performance tests had'to tako into account both thr :
SR { b
,pﬂfisophlcdl and the operstional structure of 'ESCOE. At times both ‘of these.

~

' st&uctnres served\e: rescraining and occasionslly frustrating hurdles fer the “

Pl
W

tes development team. f“ ) - S ' . i . Tl e
, -

\ The philosophical nature of hSCOF provided thc Io%pdation oP‘p;;nci§1ﬁ8e+;;_;;;if;

a
L !

Bhich arc believed' td ave cdused the performance teyts to be unique. Sin‘ce:~
(
the obje«tives wené:g erated by each local school, geveral vcry simiisr ob-

.. |

: jectives appeared £bv a single behavior within a subjeét.‘ Dr. David Berliner,~

’ now‘with the Fer West Laboratory for hducstional Research and Development, . i ;ﬂaﬁfjﬁ
: // ) f' \
fnvented a process to state these similar objectives into a synthesized/form

. « s
. \\\sccompanmed by itém changes providing for the unique characteris iLB of esch
\bjectiVe Thus‘ i£ enough objectives from different schools were collccted

. 4
N to rcpresont the curricula, by synthesizing those objectives one’could arrch _
v . |
at a statement of ail desirable behaviors within one: curriculum. e

The raw oojectives based upon the curriculs of each of . the participating
AN

uchools were synthesized to identi{z\l e msjor behaviors within a turriqilum s

/ area. Hence, f the. process worked ideally with{n a curriculuL arca a inear

,/ ‘set of'behavxors was produced. The degree to’which this process failed|to
'

'} - produce such a linear array of behaviors cdmprised the first major resttaint;"
R A & . '
If a singular listing of behaviors could not b\e gained. t‘en singular test

) S
items could not be written. 3,\ \\ ' '

v

, -
. '_'<

o
A seCond philqpophical brinciple which developed into a restraining fac-
* tor was the decision to test only locally-maintained\objectives within a
' N\

\ .
specific pr%pram. This principle qctually lavolved several implications for e

testing. First, a student would be tested only on the objectiVes maintained
\
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BEst gopy MRUBLE Y
.by thu turrieolum he wos recei ing. Thereforo, toe ieet I Lems hadxiu-bs dc;' | s
lcribed in a form indicating o e-ro-one cordeepondence with the eynthesitéd e
'{'{fobjecrives 80 that the loca teacher couid select. only those items mainteinei
%for his \ourse. -Thil'seleciion pattern, however.'did increqae ohe logicel .aa.ﬁ;
f»eeeumpti n that the ests possessed’ high validtty in regard tQ<the courlel :

rfor whic they were d signed ;p measure outcomes. Second each Ltem nad to ?af,w?g:

_?be indepe dent in its abiliv» to be aduiniltjfed since previoua )r adjoining

/ h i, _'l‘h_is item inde eﬁe.ﬁe\nte_,;\ ; :';‘m’

" ‘ ¢ . ..

"items wou d not negessarily‘tL administered

o . ) Lo \‘P’._. B
i - served us {a restraint'tu tes _deve10pment in that objectives cou.d ngt bes >

~ .

¢lustered into tasks involving eeveral test,

x

syt

- .\ The third ree;raint involved both phizoeophfcal and operationil aspetts S

' ﬁif 1n that "o forms “of scoring were\pfeferred by the two coopetating statee.
.

PhiiosOp i:ally, the state coordinatore differed on the lo ation of SLoring;

= l
this disdgreement became a restraint to test devalopment ih that the itd@s

developtd had to be scorable both in the local school and at a central teat.

*

center. Ahree fo/’s of séoring meeting this restraint were adopted &ith ‘{1iu\
/}/’ choice of ;coriég form depending upon the nfture of the individual irem. |

Two qf/E;; forms are based upon meeting the restrainr with a singic scoring

W

process.{ The third form requires two different processes in order”to meet ' "f
- . ’ . .

‘the dual Scdring:restraint. . . - e
' i \.

-
P - -

The storing approaches requiring only.one process are (1) the cdliper or

- 8

. mechanically ecored form and (2) the eelection of correct ree{onse f&rm.}}lnd;

P e 7

the mechani"ally scored approach, several neaeured sertings can be placed in
T a test 3cor1ng kit, the student or teacher records by’ label which of the set-

¢ b

tings fitg the ‘final product. A key, of correct_setting iﬂbels‘oun then be
S v T e o - : ' / ’

reférred to, producing a dichotomous'score for the product in terms of size .

I T N

. " \ - -
¥ . J A -
. ., N Y~y .
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', and (2) pictorial records (Color-coded to facilitate central scoring) Ihe -y

‘cogrection keys
: : * . . N
ages ¢ither a v .

tolerances. 'ln the svluction of cofrect response approaih,

: can oo dppiiud dlructiy Lo- the stu ents' responses. . In

L]

judgment for .the determination of performance queliuy. The two types of

. "scoring ‘needed for these items aré (1) structured driteria for observatiou, RO

otructured criteria for observation communicate to ‘the teocher what aopects

oﬁ the product to check in order to.judse the petformanoe succcssfui. Iheje : of;'_e

criteria~would be used 1n.tlass. In the pictorial scoring process. camera
aangles hnve been described which would aliow Fblaroid pictures to be takenl f{_g, g

< \

_ as records °£<£Ei,f1nlbhed product. Colordcoding th1 crl ria,chccks woui

enable observers in a central location to deternine fhe quBlity of the per-

7

and unbiased scores can be;pbtained All of the processes ‘can be scored by PR
\

individual teachere and used within h'classroom setting without the aid of a -
cen.raf‘scoring station. \The fourth restraint to test, development ariges at e

AY

this point, since it is impossible to arrive at an immediately usable set of -
norms through the current scoring system and the dichotamous item responsc 3;
witho&t implenentation of a program designed to gather enough data to norm . |
the tests. - _ * .

wo other ‘restraints were present throughout the test devclbpmcnt pro;=

ect, both uperational in nature. First was the quality and quantity of the




N\

' ' ./ . - . : . -~ .
'behaviorul objectivcs\themselvep. Few if any of the curriculum aruns wvgu .

_“tesr_ereas, more itemg were developed and the syntheoization process

o ~ |
repeated in order to sharpen (he synthesized objectives.’ In these cases

Tt

)

N . .
/ sidegibly in\explaihing the\descriptions. However, complete and multiple
/ ) ' *

o h sets of items were not evailéble‘from each school therefore the test i;hmé -

/ mny be ldtking in con,ent vafldity in cages of conSultant-wridten items, md}

| el

gbe rcpreeentative “of P/vér&l behavndrs and ney hence be dlflicul to test

mu h curriculum ‘had belen left undescribed and the fill-in procass aidedichiQﬁu
. \ - : . oo

\ / .
///;ully described, and nhe tests developed are limtted to described currlrulum. :

PR

o~ / e p X / .. v e :

Thi second oper tional restraint was that of time. Although thu budgc
o £

) . » s
was written. Kirst, several terms apparently chang.d in meanipg of in tele-

. -
Pl |

vance to the project once development began. One apparent changc -ccurred
“in the description of sixteen-tests for four areas. One’test tor/eagl level55
. ) S }

of a curriculum area cannot be developed 80 dd to be equall» relavant to all

schools. bxnce the schools mnintain different objectives. di[@erur( iten‘

. 1

/
must be assigned. tuo each school, even on the'same leyel. Hince o mure ap-
/
: ' / |

” : ' 4

propriate process becomes the development of an item bank fr.m whi: b taftored .

o {wes st 1, the seri usly close deadllncs in development work madc time an
! - : s : . ‘
;’/ ‘.' 'even_gyﬁiter restraint.},é>§§tivity is sometimes especially evasivq\under B
. 'égpdll:Ua and withdn the constreints_of edminiStrative’cénflict; \iiil. thc'/-
;i5<éme:dimcnsions were met in terms of deeiﬁn. Since schoolg were :IOScu dur— \
e ing ti.e critical month oi June, illustrations of some item3 of the tests\ e
coula not be produced; therefore odly plans. item descriptions, m'terialo'
descriptiunw and udministratlon instructions;could be develoocd; .
N tunal restkelnt.can be obeerbed;gn'the'languaée 1L uﬁich tie p}pposal
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.

/" ! . -
cesta ¢an he/d(Qeiopcd for each indlvldual program. Soroud the'tlmv fo= .

,.‘-—-——— - /

diraints and the differences in nature of curriculum requirvd diilv en

of cryouts. making the language of the ﬂroposal seom aomefimes inappro riate.’

fb

'“ooes of ‘the Test De#élo ent P

The. de!ign of thd test developmangfbroject included not onl" tne goaliof

e

proquing teste as broducts but also the goal of establisbing feasibility of

f . : N
'

chc test development effort acroas a Broad apectrum of vochtional-occupationaL

i, curricula. For this re son four different areas of vocational «.erri;cula were
; e

A

,; oelected'fur test devel ment. “These fout areds differed in hyporherical

A= ~f difficulty of test dcvel'pmcnt. The\greas chosen Were .machine shop,\ﬂoodo :
. 0 ’ f ?
| working 1ha carpentry, el

{ « \ \ &

P mechanic area was hypoLthized to.be the moat dif lcult sihce manufacturq;s

- EX N

i ‘ ) o . S
; \ LI : . : .
i turers. - ' s : L 4 : .

s

[ The pefformance test were hypothesized cg\bd dufficiehtly flexlble.to -

proximitx to the desired outcomes. performﬂnce tcpts were hypothesiéed Lo L

gerve as (l) student diagnostic and prcrequiéit"*IﬁstrumeneeT—LQJ_diagnostic )

4

vindq '

ctronics. and-automobile'mechanics. The antumogile .

dctcrmined the curriculum,\which thereforc diffcrc across compe&ing mannfncorfii*‘
\ . \ /o P | e

..’7 'S
,/‘ fulfill many purposes of a comprehenaive evaluation system, - Because of cheirm

'inacfuments for the analysis of instruccion. (3 critetion insiruments. (4),

i,~' measures of classroom achievement, and (5) program success indiLators. Each

f(

v

+ of these uses has already been piloted to souic extent.
5 .d -

First, sinee the test iLcmo are pardeleled to syntheaized objectives, compucer

frames of the tes:s can be doocribad,\?ach test has built-in potential up-

The perfnrmance teats as dcveﬁpped have cevcrcl applicatior convenicnces.,

selection of test items or "synop" comparison of {tems can be used as a meth- -

odology for. tailoring tests to inatruction. Seeond. since the voncqptua] '
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8at1ng or ext'Eension by the clasa‘room eacher.. -+ - ° T

Prgblms Encountered A / o

e j .

- Problcms occurred fr&u thtoe view;:ointa. First wu the problan ‘of lack
P, . / =

of known direction, a handicap which often otcuro in tho area. of develomnt.

-

Socond ‘was the problem of lack of perfoction or completion be_the objuctivu

bud as raw mtei‘ials for the dwelopmey of teot itqns. T irc{ was" “the P"b“

hY

lﬁ of contending with dual scoring req iremcnta and /(h several diffor’ent
kinds of progrm emphasis and structure. , . " ' | / 5

';- 3 b o .
- / N \ The. first\problan has boen emphasi:ed recently with the de. elopm: t. work

: done on criterion-referenced testing.- h)om a conceptual point of view uho
y :
criteria previouolq used. to detoiimine/tho quality . norm-referenced teotn

,.

_» can no longer be used for criterion—refarqncod te s. Since the lﬁeasurogont;_}'

strategy of the criterion#referenced tesr- and the perfomance' test is to"‘do-"".
i yor.,

temine the possession of either a skill ok the ea#ability to carry out in '

N ': . . v
_ activit) or process the degree to wanich the test }nf_ferentiateo bgtween -

- h

’

.‘ : sdbjects taking the tests does nothing to indicatf test quality, Unlike Athc" :

€

’ nornb\referenced test. in which meaaurment strategy is to'distinguish batwen /

L

subjec\tQ the performance test cannot be hypoth sizXQ to produce large dif- . 1

ferences a,cr;bss subjeéts n‘or can anyvspeo _‘ic Jevel of difficulty be expccti"._«":“j‘_\o.

. - Hence, averagé levels of dif._ficult'.y and~ larj;e‘!,fé/lif;ferences between subjects do \“;

| noPinditate'\d\xality of the performan&e test.‘. - B “
“:-; B ;':'- ) In porform,nce t:5t1n~ some’ conceptn of reliability still appear uaeful, L :
. ! wh.ile othert appear to have loa their relevance. Reliabilit/ oyer time, or 3

* test-retest reliability, is still meaningful as long as the time between teats .
did not lnclude opportunity for the subject to aequire the skill ln queation.'

Since perfomance tests are designed so that uch item does not necessarily




refer t'o- fhe same - akill or activity, reliability indices dealing with homoae-

r‘/

.;,/ ueity of .the teat‘no longet eppear to be relevant criteria for test quality.

+  The degree to which the itema of a performance test cover the skille of -

an area and approi{mate actual requiied performances operatee in a aimiler '

relationship to the\performance teat as that of a prediction index, to s norm‘

referenced teat. is degree of similarity might be compared to the concept f‘“
£ ' S e e

)

—

' * d!ffidelitv ao o used in the recording indudtry.-

. ’

Thc second problem area involved the quality“’f"he raw.materials uaed ,

;: " :: , ' A ahouid be expected; the synthesis proceea doea not. apply evenly. to. all \\*. ['i

areas ahd wae not applied with® the same conaiatency to each set of objectivea._

o

;In the\rachine shop curriculua.area, petween 70 and/GO percent of the tontent

wasl desicribed by the objectives. These ohjectivea poaeeaaed adequate depth ?'* .

\ .
across skill areas to enable the synthesia proceee to produce clear eynthe~

’“sized objectiVes describing unique performances. ‘The creation of iteme
. - i [ f oy 304 F Co
parallel.to the eynthesized objectivee and poeseaeing the independence and

'flexibility required by tLe phi‘losophy of the system was & ‘etra‘ighrforward .

. ® ]
,proccss

’

In the woodworki (@ area, between 60 and 75 percent of the content was
described. Unfortunately, the ynthesizere of the raw objectives failed to‘
produce aynthesized objectives which dealt only with single performances..
Instead, the raw objectives were ayntheeized by similar or related beheviore:
and the product ofwthie process wae a matrix of aimilar performanceé (rather.

:than a single performance) with aeveral form chbngge denoting differences in
conditions and extents across °choble. Since these producta eeemed ueeble,
'”?u.- - ~ the decision was. ma&e to produce a matrix of teat itema generated in one=-to-

‘one correspondence to ‘the performances included in each synthéeized\objective.
! T~




,‘ ~ . : )
lhie duciﬁlun was thc source b[ sume t ime lost due to ‘the expandXd numbur\\ I

' test items which had to be written, however, this increase in ith & was ac-~7

- . %

companied by a large increaee in teet specificity, which 1ncreeee& the degree T

: |
to which the performence teet can be tailored to fit a given inntﬂuctio l

Due to the variance of material and the limited scope of the objectivel

devéldped for .the electronics curticulun aree, a.decision was made to rewrite ‘
~ - \ V.
: ;> y of ' thc synthesized objectivee.4 For more than one-half of the contract o

perioq two of the test development team members struggled to find a format -

) ;
g within which the scope of the electronics curriculum could be described. By -
.

5xpanding the’ number of conditions it waa. found that claesee of performance

; \

'..u"" L Ve
redesign and |a small set of compromiees of the eyntheeis procees involving

4

[

~ uniq::::ss of performancee end‘allowance of performance form chengee, sub~
collecttong of electronice dbjectiVed could be‘written which would allew _;

test development along similar conceptual lines as thoee followed in the
TR S
' development»of the-machine shop test. Results of the teet develoﬁment ef-
: v

fert again produced item benks, as in the two previnus test areas. with the -
items possessing ‘similar relationehipe to the eynthesi;ed objectives. 'l

" In the area of aut0j7bile mechanics, lees than 50 percent of the content

1! was described by the raw/objectives.. Many of the subdivisionp of content were
P too,eparse to allow for ‘the development of eynthesized objectives. In addi~

~ tion, the synthesis process applied seeﬁed'irregular acroee blocks and units.

]

— The‘level~of abstraction of beheviore'delcribed by the raw objectivee'end the

interdependence of the performances raise questions concerning the appropri-

ateness of the synthesis proceee fh thie area. Certainly, the limited number /.

:'\l

.

could be. described by synthepized objectivee. Heﬂce, through coneidereble , j,,fjf

L




tion of the curriculum. Tbst items were written around stendsrd mechsnicl

: being tes&d. Once a test item has been constructed the process can ‘be re-

. . *

of usab]e synthesized objectives and the necessary revisions of the exilting

‘ %ﬂ
‘ ' objectrveh made the decision o regrite the objectives essentiel. Revilion

A .
- of the curriculum descriptions were made in reletionship €o the job oriente- "

EY

*

4

tasks as descr'ped_in the autdmobile mechsnics curriculum. In some of these \'

of. dhe objectives provided by - the EhCOE system. In other items only pertl

of ESCOE~produced objettives are included in the new synthesize? objectives
'.s

.. P
-

4 Ut

) versed 80 that system capabiiity as achieved in the other three test areas

cen be gained. Because of their timeeconsuming neture, tasks in the curricu--

lum such as disassembly or reessembly o£ motor or transmission were not in-

N

cluded as complete test items. ‘Instead either semple tasks extracted from

the large unmanageable task Jr written or pictorial selection items were

)

i created to test these phases of thq curriculum. ' G .o

9 ‘ ?

The third problem area encountered was the difficulty invobve¢ in the
‘ .
existence of two separate scoring requirements and in- the tﬁme limitetions

“of the test development project. "It was not always possible to produce usefulq

L)

in-class qcoring of the performance item and ,credible, objective centrelized
scoring of the performance thrpugh application of the same scoring process.‘;:
Therefore some items are suspected'to pruduce more useful scores in the clsssf
room than in a central.scoring situation, while the keverse is suspected cf R
other items, Only time and study of the tests can alter or affirm these sua~
picions. It is.unfortunAte that systemetic refinement of the woodworking. )
electronics, and automobile mechanics tests_is?not planned to occur along

1Y

the same lines as those applied to the machine shop test. .

- Ltems. synthesized objectives are tested in a format which includes a clulter B




. 1tem bank deHctiptions, recommended analyois brocoduvna and uses for bue Qf
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The following reporé includesAdevclopNXnt and field tostin; procedures,

f .

the four test areas briefly described-above.
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Automobile méchanics was selected as a test development ar\a becauqe of

_,,Uthe uniqueneas of 1ts cvrriculumw Unlike many of the vocational curric%lun ;. ,7% é
areas, the automobile mechanics durriculum is actually controlled by th i | I o

4? au!omobile manufacturers thrdugh competitive production design and reddsﬁgn{

A Qf their\DrOd“Cts-. For example. in a given year the braking system assdmbly,, i i;

e B design of any two automobiles produced by differenn manufacturers may vsry ;- ~;xﬁ

A
A

‘\\v'_ significantly. This variance may -involve different locations of individudl Z‘;%

i
l

' ¢omponents, variance in size or.. shape of thesé components, or differencst

due to special manufacturer 8 features built within the system. The brakes n

w §

may require different sized brake shoeq or different locations of braks }}{‘

shoe conndltion springs° or the difference may be in type of braking systdn. a

_ usfd--disc brakes, pouer brakes, self—adjusting brakes, or standard brakss.f 3
{ "
[ . . ‘} e
) Similar differences occur across all marts of ths automobile. . //Gl
These differences in manufacturer specifications usually occur within Coe
~ ‘- . g . ) . . ]

year ‘and across models. Yet these differences represent only part of’the

problem in automobile mechanics, where automobiles ranging from four 90

¢ i ,
five years old as well as newer hodels are commonplace on the road and fh L,
the shop. Ten—yedx-old and older models are used as second cars producing Y

' not only differences across competitors and across models of various sisss e

- and costs, ‘but also differences across generations of ths same automobile. ' i\\
. \ . . \ N
Often these gre the differences vhich appear most difficult to handle.in
. SO
.. curriculum development. Examplesféf gsnsration changes can be seen in such

’ recent changes as emission controls ‘and- bumpex modifications. S,

o S ‘In adddtion to the differences built into -the‘raw materials with 'v;hich v

- ' R
» '
¢ Ca




. b ‘ : . » . ’ - | y\ - H
¢ e automobilp mechanics muat work, there is another unique aspect of the curd lf“ :

‘ . . ‘ . 0 , \ * ».!
T riculum:lthe task of the mechanic is not to create o produce, but to rdpair

. \ N

;, or replacc. Hence the*mechanic must deal with a product already poaeeanins ,:s
ehape and function. Som‘bhing ia wrong with the produbt and the mechanic'
must determine what ie wrong, decide upon the moet appropriate,correc?ion

| \\\\° | '°“te’ and make .the necessary repairs or replacements. This set of qpera- 1,?:“}*;$f

w

rs

tiona builda into the cuzriculum such unique probiema ae\locetion of mnl- '

&(o, :* functioping aunomobiles upon which'to ‘teach or creation of basic modbllh

| ;3&; ' cloeely simuleting the automobile, to use as inatructional modela. .The"'urw;éﬁ;v
troub hooting and repeir aepecta of the curriculum\heke the conduct of ! ;ft\ é
any one task\e\multi-ekill\performance rather than a single ak{ll perfor- ef {; f
1,- ' mance. Theregore,ﬂmeny of : the objectiVea become so releted that some r.-» I
// quire the completien of ?r‘FeqUTF*ﬁ°~ﬂhisgifV°3 before they can -be attempted. JL'ei
- - » ‘\\.: e | -‘\‘“ff‘~sc,;;"'. , j:‘ | .i{:ug

TeatxDevelopment .

problems which had to be;overcome in test development. Theae problemc a

times slowed progress and at E?hes forced the developer to deviate from B

w

normal procedures in order to overcome hurdles.
Automobile mechanics was selected ‘as a test development area becauee
of its anticipated difflculty. Fire ettempta at test development followad
\

the sane. lines along which the other|tests were formulated, ‘beginning with™ "

-

an analysis of .the synthesized objec ives.  This beginning was not a fruit- Jiémm.:

ful as had been/hoped in that the s theeized objectivee were not uniform
¥ - e
~4in abotractt7ﬁlleVels or 1n depth (number of replicatione of a task’acroen

r -




[ a2
' . '!. N '
~. . LY -

.. already i existence 1n the field. Logieticl wvas probably atill another

. ?*.'

\' -~ -

q‘ticipated problems. a search yf existihg perfothance thpte was made.‘ . -

tra,

TR
A end .contact vﬁth the work of Thdhaa Baldwin at the Univeraity /; jllinoﬂsi 5
— i/ -
' end reviewa oi‘research literature. literature of compe;13,#ﬁ3king inetrgz- \

. A\ r e
' ' tifiegtio;/qgenciet. The review disclosed a very well—ccnetructed multiple

(. . e

.3 cholce\tegt used &8 the National Automotive tichniciane' Certification Teet

1

G by the National Autbmot1Ve Techniciane Aseocietion. Some componente of -

-

this test seem appropriate for testins time-eaneuming tasks such as trene-'f

r’ . 7

"mission assembly. e o R
T A

_ Three aimulation units were found to be potentially useful in teeting.\

One such . Tnit focueing upon lighting and carburetion is prepéred‘and dis- p_)

cuqxé& 1a*er in this report. Two bther units worth mentioning are (1) the -

b4

.~ Snap~On idnition Bystem simulator, hich will allow for ‘the wiring-xn of
/e' \ .

pd 7 vpnious deficiencleb to be located and repaired by the student; and (2) the
. Clayton Company,hotor unit, whic&'is prewired to aflow the wiring-in of
engine problemq to be located and repaired bx\the student. Both units ll-

- low for the testing of severel diegnaetig and replacement skills with iIn-

A}

T ' atructqr'contrhl and with a high degree of reeliem. Costs of hoth units ,

e

‘%; : Perbeps some of the lack of progresa was - due tp the entitipeted diffi-’ a
) L . ‘< o,

e
.

In ordér to minimize the R

e LT3
. . . A
o s
. ,/.‘s L3 R
S Ao .

L : R

", 7

e,

‘-~tigna1 maﬁe;ials for the automobile: mechenicl area, and litetature of éhr* f":”

e .n.....,._.._...*
A k]

-
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oo o]

N i

seem excessive& however ($488 for thp bnap-On unit and $6800 for thL Clsyton ;7

unit, whicn includes-a Falcon ongine) A total set of test equipment “and

. . ..ﬂ

the optional units. as desé%ibed in tke following sections would cost less

thanothese ‘two units. gy R |

Following the search for existing\tests and after sttempting to begin

with the objectives, a move was made toqard standard mschanics tasks as a

) -beginning point for test development.' Usdng one standard task as a test

v'ltem, a unit of equipment could be constrdftedkupon which the task could be
completed This change of structure eased‘the ‘concerns of the test devsl-~"

1”“;' - opment team regarding ieck of equipment on Vhich to test. and served ss an ;'

organizational device which prevented the. problem of pelated objectives

ey v .
"

.from interfering with the description of test like events. e

Once a series of test-like events had been described, testing equipment
I
- éould be designed upon which the events could be made to occur. In discus~-

. sing each of these events, grsding procedures sing color-coding for parts
: RERD

u ¥

lsrge percentage:of the synthesized objectives. The synthesised objectives
i

were then compared 'to the test evbnts;land a surprising one-to-one rslstion-
'ship was found to be possible, allouing the test events to be used within
the ESCOE system. o |

Only a few of the synthesized objectives could not be testing through
this format. The untested objectives fell into/fhe area of assembly or’-

disassembly of motors or transmissions (because of the time required and

the equipment needed), the area of parts replacament where parts removsl
results in the destruction of an expensive automobile component (such as.

| the replacement of a muffler), and the area of parts repair requiring nal-

- replacement and Polaroid pictures as event records were developed fora . o

'i . R ° ~ :. -":.
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n

N

functions which cannot be built into parts without affecting the entire

e - . .

veﬁicle. o : o . 3 f

;//“gggt Unit'Materials

A

*.
s

Parallel to the basic E%COE »iloeophy that the behavioral objectives 1

taughr; upoq the s&me equipment on- which they pere t ught,jsnd on models
1\}

.Very similar“io those used in theirainstruction. The\q$velopers agree that-;

» . ‘_oi? ! .

| transfet 18 hoped for, but care must—hd’taken that tne tpst events described

‘ - -~

sare: fair to eacﬂ program. ;\ A

. n ¢
\ .
Therefore along these philogophical lines and along Exme operational

lines not yet discussed, it is rehpdhended that. each school b ild its own
) P
set of tesf.equipment andrOptional testing unita,as-described.
‘mendation. 18 based upon concern for operational hazards and upo

R \
siderations. If eieher student%‘or test equipment had to be mové\ to a

v

cost con-

‘be a continuing egpense and would eventually become prohibitive.

/
Additionalxadvantages can be gained from the construction of such Wnits

'. a R .
in that they can be used for instruction. Testing can be scheduléd over\%the

local shop edch that it would not become r jactive. Manufacturers' equipm nt

- most appropriate to the instructional goale can be used by the LEA, pere

This recdm~ '
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ing an additional testing bias.

: .
’ LA

v

Both the chassis unit and the brake unit would costrless than $I OOQ_OO.

Two additional chassis uriits with increased options could raise equipment

- i

cost to $3,000. S : | .S

Test units described in later pages represent the basic units.upon . ,ﬁm;

which the test events have been prepared " The brake unit has standard :d}jr‘
‘shoes and a double cylinder. 0pt10nal units cquld bc designed in a similar \\. R
manner and might inc1ude: disc brakes, self-adjusting brakes, power brakes \k

~-. and other options based upon different types of braking systems. Chassh; ; -

LR 4

<-options include an eight instead of six-cylinder engine, automatic transmi%sion .
instead og\;tandard, a four-barrel carburetor rather than standard, and ; '
S . o , . : )
similar alternatives. . ’ | o o ‘ ji
The primary testvcnasais is Aescribed in the folicﬁing pages. f ~ﬁ




TEST CHASSIS

s

Base Vehidle -~ . . . -

196‘-68 Chevroiet 283 C. I. engine, standard transmission.

;'-.

The general popularity of this vehicle makes it a reaaondble.candidete

e
. o i ST

to be Used as a test vehicle both from the standpoint of its educationll

qualitiee and by virtue of ite evailebility. Howevet, there ie no impliea-

o “tion intended that this selection be imperative. L
" Body o - S \

It is eugseeted that the major portion of the body be removed to pto-

Ay

vide unhindered access to the various mechanical aesembliee on ‘'which telt ns

. may bevperformed. Eesengielly, only the cgyling portionnwillfiepein.

\ . \ . ‘ . ‘:-\ \ .Q-' k4 . ',
. < R .

Chassis -\_ﬁ\j\ | _
Some components of the chaeeis could be modified by inetallihﬁythten-

bliee from other manufactur-.r brandn of vehiclee. thus adding to its\ti

versatility, T . . S |
) ' | |

ngyereion Plans -'Body

- . 1, Remove all doore and hinges, seats, carpeta. windehield hood, .

st rramse, L

‘front fenders, and érill. Rediator shell should remain in ‘place (save

_ 'headlam_pe).
- f 2. Remove fuel tank and save for later replacement.

3. Pull rear lamp wiring harness through body from rear towards front
! ) ‘

and protect at cowling area for reinstallation. - »

4. Remove body mount bolts except those supporting cowling and radia-
: . 5 ’ .

tor shell, an' '

P

-




\ . Coy

1

% o Cut roof suppotts at’ windshleld opening level with’dash.
.f" 0. Cut flOor at toeﬂboard joint area across full width of body.

7. -Lift loose yody unit from vehicle,

T Qgg!ersion glans - Chassis

* é\;',' e la\ Clean complete unit by appropriate eeans.to remove oil and grealc
{ ;»' j deposits.~ o ‘ .
' p\&- - 2. Remove rust and scales from complete unit (scraper, wire brueh,
- sandpaper, sand blast. etc. )' .
A | - g 3;_-Convert one rear brake.to'Plymouth: ‘ o ' f L

Cod . - a. Modify backidg plate by re&rilllng hounting“holes as feeded.

b. Modifications to drum include relocatlng lug bolt holen to

fit exissing lugs in axle flange and cutting away\portion of outcr wall of

drum to permit view of intermal parts.

e

4.<-Fqbr1cate metal -braces for supporting fuel tank.
. 5. Fapticate braces to support radiator shellf_ |

‘6. Mount headlamps onto existing radiator shell and bracing.

_—

7. Heat from welding to;fh can be applied to front coil springs to

‘lower the vehicle.

‘

8., Paint entire chasa?‘ in various colors sO\tSet color-coding’ may

N

I Se.pffected. ' .//:;TT2L
! . 1 /

9. Fabricate bracigg for inetallation of taillamps.
,10. Ihatall wiring harnesg to connect headlamps and taillamps.

11. Fabricate btecing fof stallption_of seats.'

-

""""

1
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B ~ OPTIONAL UNLTS

N bovernl optional test. units can be used_to exnand the capahlllty ol

.ghe baslc units without the constructhn of optiownl chassis unit M Thﬁ

-

: optional subtest units are the following. (1) thg lighting board, which

oy

contains typical citcuitry;-(Z) the Catburetor mit, which allowq igr o

'wirediin carburetion problems- and (3) opcio al motors mounted on

blocks.

-
»




o -K”bj“t area. A gimilar unit can be easily constructed from used compo-'*' i

‘ 4. Connect hydraulic \lines.. One line should be plugged, or at'tach/ed - ¢

BRAKE UNIT

o ' 'l‘he brake mockup unit available’ camnercially provides a practical

/ : facility for learning as we‘ as for testing various functions. of this "

nents (removed from vehicles which hpve been tqken dut of service) plne a

- Ay
’ R

. DL , o
Eew pieces of scrap iron. TR y . .

LR
v

, The f.pllowing construction directiono are based on the popular nengix

nd o

self-adjusting brake- design. ’ . -' : | . , o

.'1' From a piece of §" or 6" -hannel iron. fabricatg 3 mount for tho

. dual master cylinder amd pedal assembly. )

® .
2. Next to this ass hly on a board 2" x 10" X 2' fabricate a sup- -

.port to hold the front spiudle. backing plate. and drum assembly .
o ) . { ~
SOn

1_3. Care sh/uld be taken ‘to allow accead to the adjusting ‘hole . if

Stk

provided in backing plate. .

I ¢

a

to another type of brake uni_t o ﬁ_xockup unit--such as a d"i§c brake. .. =

- €
r . .

e ———




. Test ltem Bank - . S,
Eech of the test evente for the automobile mechanics curriculum ﬁree is
\-—-

uritteh in onc-to-one corieepondeuce with the syn;heeizad obJectivee (except -

for“those objectives which currently do not fit the teeting design) Theee

T -

test ‘events are described in the following formetx (1) TEST ITEM--the ceek
.to be done; (2) UNIT SECTION--piece of test cquipmen; on which the item {s

‘to be administered; (3) ACTUAL TASK--deecribes interactione whigh are to {f
'occur between tester and testee; (6) TIME--estimete of time required to

A}

G cu&plete the test taek (5) SCORING--detailed criteria e observed by

‘ hn classroom tehcher, (6) RECORD--description of camera engles from which

the complered tesk should be photogreshcd for centrel scoring, and (7)

—RECOKD SCORING~~criteria inatructionc for the central-ecorer.

4

The automobil\\@echanics test item benk is presented in the following

— ————

pages. :

A

SR, ]
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- BLOCK-01 Power Train
UNIT Ol Engine

TEST ITEM! .
N

UNIT SECTION:

ACTUAL TASK:

TIME:

e

SCORING:

‘RECORD:

RECORD SCORING:

-TEBt'cylind r compqéé&ion, wet and dry.

_ Engine on chgsstl/stand. | ] S

‘1 hour.

1) To see that all. safety precautions are observed,
. 2) To see that readings are recorded correctly for

- View of recorded test réading;:\'\ :

» )

]

/' . ‘ s . , -
[ é

Both dry andlwet Lylinder tests must be performed,
readings rec fded/ :

Instructor lnSpects

dry test..

3) To see that wet.test. is performed correctly.

4) To see that readings ‘are recorded correctly for
wet test. R

Recorded readings indicate ‘compression, tests, both
wet and dry. -




BLOCK 01 Power Train -
UNIT 01 Engine | b

. [ . .

TEST TTEM:
A\UNIT SECTION:

- ACTUAL TASK:

TIME:

S~ ©  SCORING:

ﬁECORp:

'RECORD SCORING:

‘ Replace moior mounts. -

- - Engine on'chassis.

color-coded part:
. 2 hours,

Jnstructor inspects

Z1) To see that all safety precaution
2) To see that correct jacking proce

‘%

v

hColor-coded part mpst be 1nsta11ed to replaée oppoaite :

R
i

are gbserved. |
dires ‘are used.

3) To see that all bolts are installed cor%ectly and

tightly.

1) View of left' mount.
.2) V‘ew of right mount.

Corredt color-coded part has been i

are installed correctly.

1

hst

\

i .
P

{ o

PRI S

ﬁied.

A1l bolts




v g .

BLOCK 01 - Power Train - | | LA
UNIT 04 Clutch : : U B
o i < E ) ' . 1
I/ -
; TEST ITEM: . Remove and replace clutch assembly.
P :
:hjyy. v IT SECTION: . Engine on chassis. {

Color-coded part must be installeﬂ to replace opposite/
. _coldr-coded part. !

2—3 hOU?IS. o ) - . ' . — N

-

SCORING: - InstrucLot inspects t
1) jsee that all safety precautions are obs rved. |
o - 2) T& see that correct jacking proccdures are used. ,

' 3) Assembly bolts and mounting bolts for correct

S5 ' installation and tightness.
D : ~4)' Clutch adjustments for/correct free travel.,
S A 5) To see that transmission shifts correctly when
ISR clutch is depreﬁbed with dngine runnint ‘|
o ;?KﬁECdRD}’J~'“"\ 133 Top view showiﬂg installation of transmission. /

I

S : 2) Bot tom view ahowing 1nstallation of clutch. _‘f
'f ~ RECORD: SCORING: - Correct color-codéd part has been installed. LoJréct'
’ installation of transmission. ° o

s, T \ . : i

/ " ’ _ - -, ‘ f
. . '
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L'-BLOCK 01 PowerﬁTraih i L ' -
UNIT 06 Drive Line v : S o . . -
. 13 ! \l

’ : . o \
EE N

. UNIT SECTION: Chassis. -';;/,/////////V/

. : _ o -
TEST ITEM: Replace universal joint, : .
" ,w : ACTUAL TASK:  Color-coded part must be 1nata11ed to replace opposite
& 8 ; o or-coded part. - - .
v ‘ ‘ . »4/‘/\ \\ . . ‘. : ¥
. ) lI’M/E/y/ . } 1"'2 hour'o \\ . ) ' : : .
;f’/ SCORING: ' Instructct 1nspect) | ) ' K
' R ) 1) To see that all\ safety precautions are observed.
2) To see that new parts are installed correctly.
. : 5
; RECORD.‘g - Top,view of unive?sél lptnt.. N
/’ BECORD SCORING. -Correct color-coded patt\hac been installed.
/: " ’ : P L
- ' ", d ..:v,ffz
' 3
\‘ \ -:“\ ;‘
AN )
\\
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: ‘ / K ,}/ﬁ .
BLOCK O1 Power Train | _ N
UNIT 07 Cooling - o v - \
. TEST ITEM: Pressure €E7é cooling'system." ‘ : ({ \
’ . ) . N 'tv ‘ ‘.\‘.
© UNIT SECTION:”  Engine on chasals/atand. S B O
i g o " - \‘
§ ACTUAL TASK: Y Uging pressure testins equipment, pressure test must be
By R . performed on cooling system. , /-‘ \\
v TIME: ©1/2 hour. . - . \
3 SCORING: Instructor inspects
: ) 1) To see that testing equipment: is correctly used.
T -2) For correct readin; of meter oq testing equipment.
RECORD: " View of tester installed on cqoling system.
~ RECORD SCORING: Correct installation of tesater Scoring ‘by instructor
: .o must be accepted. ) ' ;
e i
. ’/i N N AT




\ TEST ITEM:
L&IT szcuon-

" ACTUAL TASK:

TIME:

~ SCORENG:

RECORD: \\

RELORD SCORING.

N

\
\

BLOCK 01 Power Ttain
- UNIT 07 Cooling

'

Replace radiator hoses. ‘ Lo
Engine on'chassis/stand.

Color-coded parts must be installed to replace oppositq

color-coded Parts. ‘ . - .

1 hour., e "

4

Instructor = S .

1) Inspects to see that hoséh\are installed cotrectly

and that clampl are tightenéﬂ properly.

2) Inc.ects to see that cooling éystam 18 refilled to ;

. the correct level. .
3) Inspects to see that there are nésleakn upon
completiony

s

4) Operates engine until ndnmal temperature is reached |

and inspacts for proper circulation an. absence of
] ledkSO) : ’ !

'I

Top view showing both upber and lower hoses.

Correcg_color-coded'parts have been installed.

o

=
~
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S, ‘).",“ v, . \\\ . ‘ \ .
/- BLOCK 01 Power,Train o ] i A
" UNIT 07. Cooling' ‘ ST ' -

- TEST ITEM:. Replace core plugs.
UNIT SECTION:  Engine on\\ch‘assis/stand‘\

(ACTUAL TASK! - Color-codeg\g:;ts must ﬂp 1nstalled to replace oppositd

c¢10r-coded ts.
_iTIME: - T 1-2 hg?rs ayerage, depending on engine o Lo T
SCORING: _ - Instructer ‘

1) Inspects all cure plugs for correct 1nstallabion.
2) Inspects to see that all safety ptecautiogs-are
observed.
~ 3) Inspects to see that system has no- -leaks.
_~-4) Operates engine until. normal temperature is reached '
to see that there are no leaks. ' .

-
- W . N

RBOORD. 1) View of left side of engine showing all plugs.
2) View of right side of engine showing all plugs.

(3

\\\ kECORD SCOQ&NG' Correct colég—to&ed parts have been installed.-

\

\




BLOCK 01 Power Train
* UNIT 07 Cooling

» j T'lést ITRM:
. diur_ SECTION:

ACTUAL TASK:

o TIME:

. . ~SCORING:

RECORD:

kECORD SCORING:

e

'Engine on chassis/étand

Replace water pump.

\ .
Color-coded part must be installed to replace opposite

'color-coded nart.

1-2 hours. -

fnstructor ’
1) Inmpects all bolts for correct tightness. S
2) Inspects pump for correct installation.

3) Inspects Hose connection for .correct 1nstallation
and tightness.

4) Inspects cooling system level. o -

5) Operates . engine until normal. temperature id reached -

and ipspects for any leaks which may dgvelop.

Top view ;howing pump and hoses.
- ;
Correct color~coded part has been installed.

. l{'?




\

UNIT 'SECTION:

ACTUAL TASK:

BLOCK 01 Power:Train
IT 07 Cooling

1/2 - 1 hour.

Replaee therméstat;
Engine on chasels/stand. !

Lolor-coded part must be’ 1nstalled to replace opposite
color-coded part. S

\ C
N ™yl

Instructor é T~ 7%

1) lnspects t- see that old gasket.material is removed \
completely. e‘i \

2) Inspects to see that thetmostat ‘18 1nsta11ed W
correctly. /

3). Inspects thermostat housing bolts for correct
" installation and tightness.
4) Inspects hoae/connectlons for correct tightness.
5) Inspec-s to see that correct cooling system water
" level is maintained. ;
6) Operates engine to see that normal engine temperature -
is malntained : .

}.”311) View with thermostat housing removed shouing instal-

. lation of thermostat. ¢
2) View of completely assembled cooling system showing
: ‘thermostat houslng and hose connections,.

Color-codeﬂ‘part has been correctly installed.
) ./ ~. N ..
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BLOCK 01 Power Tréin
‘UNIT 07 Cooling.

TEST _.ITE}I: Remove and replace fan belt. .
UNIT SECTION: Engine on chassis/stand. o : - . v

- ACTUAL TASK: ‘Color-co‘ded part must be inst‘alled to tepléce opposite

’ color-coded part. ‘
TIME: . ~ 1/2 hout, .
L | | o/ ,
¢ S S7ORING: Instfictor inspects

d 1) /ﬁo,l.ts. for correct tightness.

. 2)/ Belt ffor correct tightness.
' RECORD: " View from top showing installation of fan belt.

- RECORD SCORING:  Color-coded part has been -'cotrectly installed.




. BLOCK 02 Fuel and Exhaust. " -t . | | 4
UNIT 02 Fuel Delivery ) v L

. ’ ’ \
TEST ITEM: . Replace fuel pump.

. UNIT SECTION:

ACTUAL TASK:

‘TIME:

- SGORING:

3

';RtCORD:

v ’ . .
.HECORD SCORING:

- View of hew pump showing all bolts and connections.

Engine on’chassis/ézand

Color-coded pgrt must be installed to replace opposite
color-coded part.

. o a
\ M
v

1 hour. o _ ' 5 ~ : .

Instructor inspects 4 o <N

1) To see that all safety ptecautions are observed. .

2) To see that new pump is ‘installed correctly and s
that -all fittings are tightened*properly.. '

3) JFor any fuel leaks. '\

4) To Bee that engine ‘runs properly«

Color-coded part hgs beqn"correct;y installed.

)

. ' B
- L

.
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BLOCK 02 Fuel and Exhaust - | S T
. UNIT 02 Fuel Delivery ' . S e :
i . ’ A ] e - 3 \ ' - i, LY
. . P .__,,’_,._*___-Ah——"_—""‘"—h‘—_’—-—‘- ¢
; . ‘ e , / ,
S __4..-.;.«’-"“"‘,‘:-‘—— -
\“**&':\M;M T . R
~~"TEST LTEM: Remove and replace fuel filter. : ) | ;
UNIT SECTION: - Eng tne op chassis/stand.r : T -
ACTUAL TASK: Color—coded part must be installed to replacg opposite ' 3
: color-coded pdrt.n . : ' ]
TIME: .7: ; 1/2 hour. _ - | : v
. SCORING: Instructor inspects | ) o
; - 1) To see that all safety precautions are obsetrved. '
2) To see that filter is installed properly.. o

3) " To see that there aré no fuel leeke

RECORD: . View of filter showing all connections. /
" RECORD SCdRING. Color-coded part has been correctly install#d

i
f
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BLOCK\02 ' Fuel and Exhaust ' .
UNIT Q2 Fuel Delivery . VA
- o ' : . .
P \ . ;
S o - ,
TEST ITEM: Remdve. test, and replace air cleaner. - | I Y
_UNIT SECTION: .. Engine“on chassis/stand.: o | 1
ACIUAL TASK: 'N\\Solor-coded part must be 1hstalled-to§replac“ opposite \,vi
color-coded part. T : AR
TIME: 1/2 hour. o \ -
-SCORING: Instruétor ifMepects Coone
: 1) To see that correct test fb made using 1ight bulb. 4l
2) To see that new filter is8 installed cotrectly. 7
. RECORD: - Top view of new filter (air cleaner cover removed).__ //_
. . RECORD SCORING: Color-coded part has been porieécly installed. S hﬁ‘f?
‘ . ; i
£ .": 3
. ‘ ! .‘j
\\ . \ ! n
. €




BLOCK 02 Fuel and Exhaust’

UNIT 02 Fuel Delivery

TEST ITEM:
. UNIT SECTION:
"“ACTUAL TASK:

TIME: i

t SCORING:

- RECORD: -

2

RECORD SCORING:

o

,Réplace intake manifold gaskgis. ' _—

Engine on chassis/stand.

Néw gaskets must be installed.

Instructor 4

1) Inspects to see that all safety precautions are
observed.

2) Inspects for'corfect instaliation of manifold.

3) Inspects for correct torquing of bolts.

4) Iuspects for any water ot vacuum leaks. N

5)' Operates engine for smooth running performance,

 1-2'h6urs.

.Top . view of engine 'showing manifold,: all Qolts ;:é\
‘co ections. .

N

“
: .

parts have been 1nstalled ‘and verified’b;

‘i s&ructor.
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|
BLOCK 03 Electrical S | N A
UNIT 01 Ignition e ‘
- TEST ITEM: Remove, gap,'and”}eplace spark plugs. T
UNIT SECTION: = Engine on chassis/stand. " |
+ - ACTUAL TASK: C r-coded parts must be installed to replace opposite B
o ‘ . tolor-coded parts.
TIME: ’_ ;' Dependent upon engine type (1965-70 Chevrolet V-8: 1- -2 |
- - hours). '”“f"ﬁ
SCORING: | | Instructqr inspects L ‘
: oo 1) Plug gaps. R
\ 2) Tightness of installed plugs. _ : 5 '
" 3) Corrgct location of wires.
4) To see that engine operates smoothly. . / E
RECORD:  °~ 1) View of plugs showing position of wires. B

2) View of os'illoscope screen. o

RECORD SCORING: Colgr-toded par;a have been® correctly installed“ o
L Oscilboscope screen shows normal spike lines. e ‘ J“

-
O Al aadinsed - t{d

L




v
., -

PLOCK 03 Electrical
UNIT 01 1Ignition

“

~._

TEST ITEM: Replace "open" %park plug wire.
+ 6 ' ) )

UNIT SECTION: 'anine'oﬁxhass s/stand. .

‘ v P _ :

' AQTUAL TASK:‘ Using oscilluscdpe, defective patt must be loct ed,
. : . removed, awd r¢rlﬁcnd with new color-coded part.
TIME: CLhour. s \ | '

SCORiNG: : Insttuctot \ f

1) Performs 1nspection for correct connection .of
‘oscilloscoype.
\ ‘ 2) Performs inspection for correct installation
of replaced spark plug wire. :
3) Obsetves ogcilloscope screen fot normal firing
lines. | . , : .
4) * Inspects tb see that engine runs smoothly. o :

RECORD: 1) Tor viewsshpwing all spark plug wires.
: & View of oscilloscope screen.

RECORD SCORING: Co)("orr-coded{part has been correctly installed.
Oscilloscope screen shows normal firing lines. . .

/ ' . *r
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BLOCK 03 ElectriLa@

TIME:

SCORING:

© RECORD:

§kpuan,scoaluc:
: .

. \‘\

UNIT 01 Ignition /
) .‘\//o » ‘ \\
o, /\‘ . L ‘ Ny L
S 20 ) LI \ VI
TEST ITEM: A Rémove and replace distributor points 4np condender. xi\"
| ; N A - P
UNIT SECTION; Engipe on chassis/stand. N / .f X |

“

' Instructox performs

. ’/'\ fl

Color coded part must be inscalled co rgplace opposite E-
color- oded part. ‘ .

\ A
1 hou r * \\\ ' : V\‘ .

e

\ L]

1). Inspection of distrikutor for corr¢ct locat ion
of partg.

'2) ' Observation of dwell meter for cnrrect reading.

1) View of open dlstributor g ‘

2) View of distributor sho@ing distributor cap.

3)) View of dwell meter peading. T—— Ak
| meter peading.

Color-coded-part“has'Been correct installed. bWellff_ .
meter reading is dorrect. ' P
" (\\ . r N e . | \ \\
. \ ’ : L :
\\ . ' . \"\ ! \\ ¢
\ R .
" » _ A o
\ s \ £ .
./ \. .
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BLOCK 02 Electrical R “ |
UNIT 01 Ignition

e .

TEST'ITEM; Reﬁlace distributor cap. o ' ,
/ : .
UNIT SEQTION: Engine on chassis/stand

\

ACTUAL/ TASK: Color-coded part must be installed Fo replace opposite
- color-coded part. \ _ b
1 hour.{u ’ , | :
; . . \ /
: Instructor performs - :
1) Inspection of all wires for corredﬁ connections
into cap. o L
2) Observation of engine for smooth runfning performance. 7

1

\T0p view showing all wire connections.

I3 REbORD SCQBING.\ ??lor Loded part has been correctly installad.




‘:;?m 3
\J
B }ocx\ga Electrical
. UNIT "91 Ignition |
ff /. %_Y , N - | b 1; A
TEST ITEM: . Test and replace ignition coil. ; ‘
- UNIT SECTION: . Engine on chassis/atand.
. / . ’ .
o ACTUALirASK: Color-coded part must be installed to replace opposite ;
T P S i color-coded part, | R C
TIME: 1 hour. - | . ‘ g \\i;
SCORING:, ~ Instructor ' N , k 3
) 1) Inspect. to see that correct tester connections o]
are completed. . ' : S
5 . : , 2) Observes coil tester for correct reading. :
: 3) Inspects to see that new coil is 1nstalled ,
properly. . : K|
. )  4) Operates engine for correct running perfotmance. 5
/RECORD' o ¥ 1) “View of coil ‘tester jshowing rcad*ngs. |
. 2) View of coil connection. * i
** RECORD SCORING Color-coded part has been correctly installed. _\']_ ;-'"
- . - Coil tester readings are correct. - \ B B .
! . ' . ] | ' . ,‘&\‘»‘\g - .
;
8
“f
\ v
_~__\\_ ‘ . 4
\\\.‘ :
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BLOCK 03 Elsctrical
UNIT 04 Chaiging

TEST ITEM: Test output of generator. i
, UNIT SECTION: ﬁngiﬁelon.chassis/stand;
‘ ACTUAL TASK' Proper test procedure must be fullowed and correct
y readings: must be recorded. \
- TIME:\ ~ 1 hour. ~'\ \
"SCORING: Instructor Inspects | |
TS\\ 1) ‘All meter connections for correct location,
h‘\ - e " 2) Test’ prQQedure for proper sequence.
R 3 3) Meter reading for proper recording. ’
"3%33 RECORD' 31 View of meter showing all conneétions and readings. '

;%; RECORD scoRING. All meter re7dings properly recorded.

¥

R
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BLOCK 03 Elagctrical

UNIT 04 Charging

|
! .
i
TEST ITEM: |
UNIT SECTION:

ACTUAL TASK:

TIME:
| SCORING:
!
/
/
y
/ RECORD:

' RECORD SCORING:

‘

‘ Remove and repl%ce generator.

v {' ]

Engine on chass*s/stand. '.

. .
Color-coded part must be installed to replace opposite
color-coded part.

1/2 hour.

Instructor inspects . ,

1) To see that all safety precautions are observed.

2) To see that all wires are connected properly. '

3) All mounting and adjusting bolts for correct
installation.

4) Fan belt tightness. .

5) To see that charging system vperates properly
with engine running.

e —————

1) View of generator. . ..
2) View of deflected fan belt.

Color-cnded part has bee’ correctly installed. Fan
belt shows correct tension.

.




"TEST ITEM:
UNIT SECTION:

 ACTUAL TASK:

TIME:

SCORING:

RECORD ¢

RECORD SCORING:

——

v
BLOCK 03 Electyical
UNIT 04 Cha:ggig

' !

Turn commutatb; on lathe

-

' Individual armature.

-
Red score on.cummu;ator must be removed, but blue

marking in groove which shows maximum depth must
remainﬂ

.1 hour. o i '
L RN

Instructor inspects - ‘ '

1) , To sea that armature is 1nstalled 1n lathe
correctly.

2) To. see that red groove isgremoved and commutator
is left with a emooth finish. :

3) To see that blue maximum depth groove is still
visible.

4) To see that commutator is undercut correctly.;

1) View of armatyre mounted in lathe. .
2) View of commutator at completion of underrutting.

Only blue proove remains visible on commutatot.

Commutator has smooth finish.

\
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BLOCK 03 Electnical
"UNIT 05, Starti o
\
TEST ITEM: Re)}ace starter drive--on epgine.
\ UNIT SECTION: ‘Engine on chassis/stand. .%
.\ ACTUAL TASK: Coldr-coded part must be instglled to replace opﬁostﬁéi:ﬁ
\ C _Eg}gr-coded part. ' S
,MM"K\QIME: o Dependent upon engine type (1965-70 Chevrolet: 1=2 .
' hours). : ' ,

,\' SéOkING: “~ Instructor inspects
’ \ . " 1) Ammature for correct location of drive parts.
Y 2) Assembled starter for correct assembly. .
- 3) Performance of starter during bench test.
. 4) Starter mounted on engine to see that mounting
- is correct and all wires are connected properly.
5) To see that engine starts properly.

RECORD: 1) View of armature showing all drive parts.
?) View of assembled starter.

L ~ 3) View of starter mounted on engine.

RECORD SCORING:! Color-coded part has been correctly installed. All
housings bolted correctly on assembled starter; all
bolts and wires located correctly on starter mounted
on engine. '




BLOCK 04 Chassis and Body «
UNIT 01 Front Suspension ]

TEST ITEM: |
UNIT SECTION:

ACTUAL TASK:

CTIME: -

SCORING: ~

- RECORD:

RECORD SCORING:

:

Q

Replace front end stabilizer links.

-2

Tésé'chasﬁls. i
Color-coded part must be installed to replace opposite,
color-coded part. ' s

i

1 ﬁour.‘

Instructor igspects
1) | To see that safe jacking procudurc are used,

2) | To. see that alil parts are installed correoaly.

Front view showing all parts of btabilizer links.

Coﬁor-coded part has been correctly installed.

i

'




BLOCK 04 Chassis and dey
UNIT 01 Front Suspension

TEST ITIM:

UNIT SECTION:

ACTUAL TASK:

TIME:

SCORING:

RECORD:

RECORD SCORING:

' -36- .

Repiace lower ball jpints.‘

Test chassis.

 Color-coded parts must be installed to replace opposite

color-coded parts.

2-3 hours.

Instructor o

1) Inspects to see that safe jacking procedures are

’ Used. ’ ’ )

2) Inspects to see that all parts are installed
correctly and that belts are t ightened properly.

3) Road tests vehicle for proper operation.

Front view showing installation of new parts.

Color-coded parts have been correctly installed.
Road test indicates proper operation of vehicle.

.
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BLOCK 04 Chassis and Body
“UNIT 01. Front Suspension

1

‘ . RN e
TEST ITEM: - Replace tie rod ends.

.

UNIT SECTION:  Test chassis.

\

ACTUAL TASK: Color-coded parts must be installed tp replace opposite}
color-coded parts.
TIME: © 1-2 hours.
! o »
'SCORING: Instructor inspects N

1) To see that safe jacking procedures are used,
2) - To see that all parts are correctly installed.
T 3) 'To see that correct toe-in adju;tment has been
: performed. ;

.

R RECORD: View of tie ro&t

\

RECORD SCORING: Color-coded parts have been correctly installed. =

(X
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o BLOCK 04 Chassis and Body . N - g '
UNIT 01 Front Suspension ' ' S \

;o : . ) ’ ~ . . ‘ | | ) | ' | }

*. | TEST IFEM: Repack front whel'el beﬁ#ngs.?-"“”g}' =T . '
_/"' UNIT SECTION: Test chassis/brake mockup. ' o | \_i:g”
. ACTUAL TASK: ' Wheel bearings must be removed, cleaned, and repacked. ~
3 “f | .o with' mew lubricant. -, __4/;—:”&
[; /: : ' ) . - \O > -
/  ~TIME: 1 hour. L r . N C
o SCORING: | Instructot,inspects l ' .
' o 1). To\see that all parts are thq;oughly cleaned
" [ﬂ To see that parts are iepacked with lubricant
’ groperly. : ‘
2, . ~ 3) o sae that- ts are properly lnstalled )
o . *‘\5( " 6) ?or proper adjustiient procedures. s ’
S ~ RECORD: 1) View ef parts temoved from drum. . .
i R _ '2) View.of cleaned parts. e _ IR W
g 3) -, View of parfs replad®d into drum. . Ty ' {f'
ﬁ"’ o o) View of adjusting nuts and cotterpin installatidn.; o
RECORD SCORING."Parts temoved have been cleaned and replaced. . _
Adjustments are correct; instructor verification. T
. | , , ” <
. ‘ ‘
-
@
[ ) ’ . .
. 2 |
' -
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oBLOCK 04 Chussis and Body . . ' e
uspension - . . }>

,,UNIT 01 Front

~

. TEST ITEM: -

S wus&nw:

g
rd

" ACTUAL TASK:

TIME:
., - SCORING:

R L I
PR &

. RECORD:

RECORD SCORING: -,

L
¢« -7
.//

P _» -,

Adjust front wheel bearings.

Btake»mpckub/test chassis.

[}

Adjustiry nut mightJPe tightened to proper indi%ator
mark. : o S

1/2 hour.

Instructor inspects ' . e
- 1) For correct location of adjusting nut,
2) For correct installatipn of cotterpin.

View of adjusting nut and cotterpin. ' -
Red line on adjusting nut is vertical,.yellow line
is horizontal. Cotterpin installed and ~ut properly.




" BLOCK 04 Chassis.aﬁd Body

UNIT 02 Rear Suspension ‘ 't
. N ) . . ‘ .
- TEST ITEM: Replace front shock absorbers. ' |

-

UNIT SECTION: Tesr chdssis..

‘,

ACTUAL TASK: /;olor-goded parts must be installed to replace opposite //’
. . ,

olor-coded parts.: : e
A ) . - /
TIME: 1-2 hours.
* SCORING:  Instructor
) 1) Inspects to see that proper jacking procedures are
used.
‘ 2) Inspeots to see that all new parts are correctly
g installed.
p 3) Road tests vehicle for: proper operation.
RECORD: " 1) View through coil springs showing new parts. )
’ 2) Top view showing upper bushings and retaining ‘ o
nuts and washers. S
3) Bottom view showing lawer bushings and retaining /
nuts and washers. L ‘ /

RECORD SCORING: Color-coded parts havé been correctly tnstalled.

» . -
. -~
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BLOCK 04 Chassis and Body | '
UNIT 03 Rear Suspension - \

TEST ITEM:
UNIT SECTION:

!

ACTUAL TASK:

TIME: -

'SCORING:

- RECORD:

RECORD SCORING:

' Replace rear spring shackles. | \

Test chassis}

Color- coded parts must be installed to replace opposite
color-coded parts.

1-2 hours. . : | '

.

Instructor

1) ‘Inspects to see that correct ja(kxng procedures are

' used s -

2) Inspects to see that new parts are correctly
installed.

3) Road tests vehicle fOr proper operation.
View of shackles showing installation of new parts.

Color-coded barts have been cérrectly installed. \>
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BLOCK 04 Chassis and Body | T~
UNIT 04 Steering (Standard)
, TEST ITEM: Replace steering gear. .
/ . N *
UNIT SECTION: = Test chassis. (!
_ ACTUAL TASK: Coiorécoded part must be installed to replace oﬁposite.
‘ ) color-coded part. : :
_ ‘ _ 3
TIME: " 3 hours. S
SCORING: Instructor - - | ,/
' 1) Inspects to see that safe procedures are used.
2) Inspects to see that Pitman arm puller is used
. correctly. :
: ' 3) Inspacts to see that new steering gear 1s 1nstalled
' corpectly. -

e 4) Road tests vehicle for correct operation.

RECORD: 1) Top view showing steering gear 1nstallation.
2) Bottom view showing Pitman arm and linkage. «

~
~

RECORD SCORING: Color-coded part has been correctly fnstalled. . - |
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BLOCK 04' Chassis and Body - »// - : =
: UNIT' 07 Lubrication R v ; ’
’;‘ . \‘ -. : ‘ " . .-
I |
TEST ITEM: - Lubricate chassis. ’ }
v - ' - ’ '
UN,’%T SECTION: ‘Test chassis.
A y _ v
‘,M?‘.UAL:,"'I‘ASK: - All lubrication points must be lubricated.
4 /TIME 4 1/2 hour. ' ‘ b
Ry o ' .
SCORING: .| Instructor inspects
RS S ' 1) To seeithat all fittings are properly lubricated.
VAR Y 2) For pro?er use and care of lubrication equipment.
, -RECORD: Insttuctor v'\érifies pr‘oper lubrication procedures and
’ completion. ' ‘
 RECORD SCORING: Instructor verification. ) | .




~bh-
:\' | ?
.Q\ 'BLOQK_Oé“ Chassis and Body : oot
\ UNIT 07 Lubrication ”
\ []
'\\\ | | ) ‘ ‘ L = . . ' .
\:1 : IR :
. TEST JTEM: Raise car on lift.
" UNIT SECTION:  Test chassis.
ACTUAL TASK: - Test chassis must be properly raised on lift. ,
- “ : _ : /
_ TIME: . 1/2 hour.
SCORING: " Instructor inspects
1) To see that vehicle is located properly over
lift.

. 2) To see that safety precautions are observed in
use of 1lift. |

3) To see that vehicle is 1ifted completely and x

safely. !
: /
RECORD: . 1) Front view under-vehicle showing contact of -
_ 1lift to vehicle.
o _ ‘2) Rear view under vehicle showing ¢ontact of

11ift to vehicle.

' RECORD SCORING: Proper contact to lift to vehicle; vehicle has been
: " lifted properly.

Ines




TEST ITEM;
UNIT SECTION:

ACTUAL TASK:

~" TIME:

SCORING :

RECORD:

RECORD SCORING:

-45-

BLOCK 04 Chassis and Body \
UNIT 07 Lubrication : :

’Replace oil filter.

Test chassis.

1/ 2 uOUl‘ .

‘Instructor

f
i | i

Color-coded part must—be instiiled to replace opposite :
<color-coded part.

1) Inspects‘to see that special tools are ptoperly

utilized

2) Inspects to see- that gasket surfaces .are cleaned

properly.
3) Inspects to see
" tightened properly®

-

jat, new fiIter"fé installed and

4) Operates vehicle to test for correct oil pressure

and to inspect for lexks.

5)- Inspects to see that pioper oil level is maintained.

—————

Top view showing ‘nstallatio

Cogor-coded part has been cor

of new oil.fiitg;.

ctly installed.

\
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TEST ITEM: . Repair‘innerrtube. ' \

-

~46-

v

~Biock 06 Chaésf&‘and~Body . [ N
o UNIT 09 Tires N\ \rtr:?nrm;wwumﬁ_ﬂ o .

~ UNIT SECTION: Test chassis. \\' S
\ . \"
ACTUAL TASK:  Tire mustbe removed, repaired, gpd replaced.
TIME: .1 hour. - \ h
. //’ b . .
SCORING: - Instructor. inspects

r/
;5:\

. o
,’ ]
e ) v

+

~ RECORD:

RECORD SCORING: New patch has been correctly*installed on inner tube,

1) To see that proper vehicle jacking is' used.
.-2) To see that tire is removed properly from wheel.
' 3) To verify puncture.in inner tube. :
4) To see that new patch is applied correctly.
5). To see that new patch does not leak air pressure.
6) To see that tire and tube are assembled onto .
. wheel properly and that: correct air pressure
1 is maintained.
7) To see that tire is replaced onto wheel and
,tightened properly.
1)* View of puncture wound on inner tube.
2) View of patch inétalled over puncture on ‘inner
tube.
3) View of fully inflated tire replaced on test

ChaSSiSo ) . - \

wheel replaced on test chassis. Instructor verification.

/

-/
/
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BLDCK 63\ Chassis and Body
UNIT 09 - Tires

v

TEST ITEM:

~ UNIT SECTION:

ACTUAL TASK:

TIME:

SCORING:

RECORD:

RECORD SCORING:

AY

' : 4
Replace tire valve assembly. o ¥

Wheel from test chagsis. \

Color-coded'part must' be installed to replace 6pposite';'

1

color-coded part.

1/2 hour..
Instructor
1) To see
2) To sge
3) To see
4) .To see

\

inspects

that tire.is separated from wheel properly, 7
that old part is removed properly.

that new part is installed properly.

that tlre is 1nf1ated ppoperly )

SN

Top view of wheel showing 1nsta11atton of'new;part. |

Color-coded part has been correctly 1nsta11ed >

Ty




UNIT 09 Tires

TEST ITEM{W;M.

PRSIt N

UNIT SECTION:

ACTUAL TASK:

T IME:

SCORING:

RECORD:

RECORD SCORING:

~48-

BLOCK 04 Chassis and Body

Rotate four wheels.
Test chassis.

Nuﬁﬁer-coded parts must be exchanged for opposite-
number-coded parts. .

1 hour.

Instructor inspects.. .

1) To see that proper jacking procedures are used.

2) To see that number-coded parts are replaced in
location by opposite number-coded parts.

3) To see that pdrts are installed and tightened"

properly.

1) . View of left side of chassis.

2) View of right side,of chassis.

Number-coded parts have been 1nstailed in correct
locat-ion.
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BLOCK 04 Chassis and Body

UNIT 09 "Tires

- TEST ITEM:i

v ¢ UNIT SECTION:
ACTUAL TASK:*
TIME:

) SCORING:

RECORD:

RECORD SCORING:

" Wheels from test chassis.

~Balance wheels, off of test chassis.

i 4

Balance weights must be installéd in proper ldéhtion.

1/2 hour.

Instructor inspects to see that proper welghts fire
installed in proper, location. - \ .

Top view of wheel showing installation of weights.

Weights havé been correctly .installed.
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BLOCK 04 Chassis and Body ' .
UNIT 11 Wheel Bearings (Rgar).

\

© TEST ITEM: Replace rear axle bearings. . : N

UNIT SECTION: Test chasdis.

AQTUAL TASK: Color-coded part must be installed to replace opposite
‘ o color-coded part. : . — -
TIME:  1-2 hours. ' o ;o
SCORING: , - [Imstructor S
" 1) Inspects to see that proper jacking procedures are.
usedo ) - . ~.
2) Inspects to see that proper removal of axle. is
performed.

'3) Inspects to see that removed axle is installed in
Rydraulic press properly and that pressing is done =

correctly. - '
4) :Inspecte to see that neW_bearing is,pressed onto
axle corregtly. SR

) Inspects to see that axle is replacéd correctly. )
,65 Road tests vehicle for proper operation.

RECORD' Vﬂew bf removed axle showing installation of new parts.

RECORD SCORING: _Color-coded ‘parts have been correctly 1nstalled. H .
Instructor. verification. P




BLOCK 04 Chassis and Body

UNIT

e

TEST "ITEM:

UNIT SECEEQW:

ACTUAL TASKY~-

jIME:

SCORING:

RECORD:

RECORD SCORING:

14 Brakes

v |

Replace hydraulic, brake tubing.
Test chassis;

Color~essded part must be installed to replace opoositc
color-coded part._

l_hour. N

Instrurtor : o

1)  Inspects to see that.new line is flared correctly« -/
2) lnspects to see that new part is installed and

' tightened properly. -
3) Tests for leaks. ' - ;:

1)» View shuwing removed brake tubing with new flar

abplied. .
- 2).

View of replaced tubxng on chassis.

Color+coded part has been correctlv installed.

|
|
|

I
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BLOCK 04 Chassis and Body -
UNIT 13 Brakes (Disc)

Ty, ‘ 1

. _ “
v . < .‘ ' -
) TEST ITEM:.' - Replace pads on front disc brakes.
A ’ " o
UNIT SECTION: Test chassis (optional).
; ¢ . . .
. ACTUAL TASK: Color-coded parts must be installed to replace opposite
' r . cqlor-coded parts. ' a
. TIME: 1 hour, ‘ -
v : ' sl s
, ' SCORING: /instructor | . .
~ T = v /l) Inspects to ‘see that proper jacking proc ures are . -
” - ‘ / Used. . o . y ‘ . ) )
/ 2) Inspects to sce that old parts are t d properly.
‘ Y 3) Inspects to sce that new parts are i alled.

: correctly and that all retaining pinq/gnd clips

are in place. : .
4) Inspects to sce that wheel is replaced correctly.
5) Read tests vehicle for correct operatiou.

RECORD: ' View of disc brake asseﬁbly showing‘installution of ©
" new parts. . . .

-

RECORD SCORING: Cblor-codeq paréz have. been correct1§ installed.

P

s

-/




f[BLOCK 04 Chassis and Body I

© UNIT 14 Brakes

- '\/§T FTEM:

..UNII/SECTION

.~ ACTUAL TASK:

2

TIME:
SCORING:
~RECORD:

RECORD SCORING:

M 4

Vo

'2) View of depressed pedal.

-

Replace brake shoesx.
Breke mockup.

Color-coded parts Jmust be installed to replace opposite
color-coded parts. >

1/2 hour - 1-1/2 hours.

+ Instructor inspects

1) Brake shoe parts to see that all plrtb are iustdllcd

. correctly.
2). Brake pedal to see that pedal” ﬁeight is above i
accepted indicator line. ' p L
\

1) Front view through opgn drum showing installation
of new brake shoes."’

4

Color-co parts, have been correctly installed.
Depressed pedal above accepted indicator line.

~

o~

whe




BLUCK 04 Chassis and Body
UN{T 14 Brakes ~ 7

. TEST ITEM: Adjust and bleed brakes, \‘ Jf?‘
- ~ ’
UNIT SECTION: . Brake mockup. _\

ACTUAL TASK: Brake pedal b¢10w accepted 1md1cator linc when
- . depressed must be returned s¢ that depressed“pedal -
is above accepted indicatcr line. ~ ]
; [
TIME: ‘ 1/2 hohr. N
SCORING : Instructor inspects ! . !

1) To see that master cylynder is full of fluxd
2) To see that depressed rake pedal is above
accepted indicator lige.

RECORD: {View of depressed brake edal.

- RECORD SCORING& Pednl heigh- is above ac¢epted indlcator linL.




‘BLOCK 04 (Lhassis and Body

UNLIT 14 Brakes N
’ <
.
TEST ITEM: Turn brake drum on lathe, . : T L,
C
UNIT SECTION:  Bfake mockup. !
_ ACTUAL TASK: .  Red score on drum must be removed, but blue markihg in
groove which shows maximum depth of .060" must remaln.
TIME: 1 hour. '
SCORING: ‘ " Instructor inspects
1) Drum to see that red groove is removed and that
drum is. left with a smooth finish,. : -
2) To see that blue maximum depth’ groovc is still  ~—
‘ visfble. : '
3) To seé that all- safety preLautlons arg sterV(d : , L
~-while operating lathe. .
RECORD: View of Inside of drum. .o R

'RECORD SCORING: Red groove has been removed and blue groove is still
‘ visible.




-0~ /

BLOCK 04 Chassis and Body
UNIT 14 Brakes

TEST ITEM: Rep'ace master C)lindgr. , “ .

A e

" UNIT SECTION: Brake mcckup/test chassis. //”

S
/

ACTUAL TASK:_‘~ Color-coded part must be installed fo replace o;pgsite?*-
‘ color-coded part.’ . ‘ ;'ﬂﬂf';;//le,«f’
CTIME: 1 hour. ,//“”/ - o
SCORINdG Instructor inspects

%) All connections and mounting bolts.
2) To see that master cylinder is full of fluxd.
3) Toe board clearance, which should be 1/& to 3/8

; : inch.
,/// ~ 4) Depressed brake pedal to see that height of pedal
. is above accepted jjpdicator line.
ﬁECOBD: . 1) Top view of cylinder shoﬁing,all connections and

mounting bolts.

: 2) Wew of partially depressed pedal. :

- 3) View of fully depressed pedal. o
Y 4) View of open master cylinder. '
RECORD SCORING: Color-coded part has been correctly installed. Partially

depressed pedal shows proper toe board c[\grancc, fully
. ) depressed pedal shows height of pedal abovg accepted
’ indicator line. Open master cylinder indi;ates fluid

level at full mark. \ .

3




BLOCK 04 Chassis and Body T~ R
UNIT 14 ‘Brakes ’ . , .

.
T -
! .

TEST 1T Replace wheel cylinder, bleed line.

»

UNIYT SECTTON: Brake 'mockup.

ACTUAL TASK: "Color-cqded part must be installed to replave'nppOCite

color-coded part. (
: TIME: . 1 hour - 1-1/2 hours.
| e
. SCORLING: : Instructor inspécts . .
1) To see that all brake shoc parts are installcad
_ ‘ correctly. o
. ' N 2) To see that wheel cylinder anu ubing are instailed
' “? ) correctly. ‘
. 3) To see that master cylinder is full of {luil.
. ' v 4) To see that depressed brake pedal hLLghl i aoode
a(céﬁted indicator line.
’ . 6§L‘ORD: g 1) View of front through open drum showxng.rolft(x
T " brake shoe parts.
2) Top view showing wheel cylinder bolts and Lnblnb
3) View of depressed brake pedal.
RECORD SCURING: Color-coded part has been correctliyyinstalled,
Depressed brake pedal is above ucvu)ted fadicatir line.. f
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UNIT 01 Jacking

i
i
i

I

/

!

BLOCK 05 Basic Equipment and Tools

/’ o : | \

»

A , X .
3%?9[ ITIEM: Support vehicle on, rjack stand.’

UQ{? SECTION: Test chassis.

v

A _
ACTUQ& TASK: Chassis must be lifted and supported correctly on
‘ - four jack stands. :

*
()

\
TIME: 7, 1/2 hour.
'SCORING:XQ Instructor inspects ~
™ 1) To see that vehicle is lifted by, correct juacaing

! % )

3
\'\ \» '3)

RECORD: \1)

)

.“

points.

To see that jack stands are positioned correctly
under both frornt and rear of chassis, ¢

To see that vehicle is poqxtionud ‘orrectly and

sitfely un jack stands. -

View of front ° ick stands from under chassis.
View of rear jack stands from under c'dssis.

RECORD SCORLNG: Jﬁgk stands are in correct position.




‘/éystem to describe the curriculum. The classroom instructor identifies éhe
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Administration «nd Scoring Procddures

v

Perhaps the most lucid way in which to descyibe the administration

4

and scoring procé&ures developed for the automobfle mechanics test area is
. PR a

by example. The test materjal is actually a matkix of test Atems arranged

in one-to-one correspondence to the behavioral abjectives used in the ESCOE
' [ - ' '

~

+ objectives upon which he wishes to test his-clasé. Depending upon whether

the test is being used for diagnostic purpones'regarding competency of an

individuai student or'for:curriculum or 1nstfﬁctional analysis of the'én-

- tire class, itqns parallel to fhg 1dentifiea jectives aré chosen from

the test hatrix and assigned to égudents.-

For éthdeét diagnosis, one student may fe asked to spend a week (ap-
proximatély 36 hours) taking the enﬁire batt fy for a Barticular leyel of
the curriculum. For instructional analysis severalvskuaenfs may be sted

. » ’

to take only a few‘itqns ranging across th total_curriéulum and requiriné

' .only 6he or two days‘(f;hr to ten hours). / Regardless of the purpose of

]

testing, it is assumed that the test will/ be administered on school-owned

selected for its similarity to:

A

¢

equiptaent\imd that this equipment will

equipment ubon which the students have been 1ns£ructgd..

To 11llustrate the administration procedures, let us auppoée that thn
. . 4

Doe has been assigned the test item involving replacement of a master Eylin—

der. This item could be performed on either 'of the proposed test "equipment

uniqé (test chassis or brake:méckup) or could bé»berformed on one of the

»

optional test units, depending upon the type of braking system to be tested.

"In this example let us assume that the brake mockup has been selected for

s
yd

<<

p .
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“the test h.ucilrusu the wheel bc.trlng test item Is belng attempted on the l‘.a-st.
chassis and John is to demonstrate his skills on a standard braking system.
John is assigned the brgke mockup, which has a red master .cylinder and
1; équipped with a clear plastic drum so that the yellow brake shoes can be
observed when the pedal is ‘depressed. The unit has a range-marker which
indicates to the st;udent how much pewl depression shouid be allowed.

After John_has checked the unit;'he reports to his instructor and
;hecks out the replacementlcylinder, which'is color-coded silver. John.
replaces the master cylinder, bleeds the lines and tests the pedal. When
he is satisfied, he returns the red codeé cylinder; the instructor records
John s completion time and goes with John to inspect his job He checks

p
the connections and mqunting bolts, checks the fluid in the cylinder, and -
depress*s the brake pedal

Two Polaroid pictures are taken of the unit with the brake pedal de-

.presged. The first shotoshows the color of thg‘cylinder and the height of
the pedal. If the pedal is dep£essed beyond qhe‘accéptable rénée, the stu?
dent has faileq to replace;the cylinder properly. If the pedal cannot -be
depressed, too much fluid has been placed in the cylinder, potentially in-
dicéting an inadequate performance on tﬁé part of the student. The second

_J*W;M;Bgi?roid shot shows the same depressed pedal but focuses upon the shoés'to

indicate that they are working.
Thus the performance has been timed and graded as to adequacy in an

objective, pérmanent record form. Most of the automobile mechanics test

items are administered and scored in a similar manner.
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Ficld Review and Recommendations Lo it

lDue to the time lhnitatibns of the contract, the close of school, and
the-thneirequired for construction of}on-the-scene units, only fi_ld review
rather than field testing was conducted. Time limitationa also {jiled to
allow for the construction t&irore ‘than a simply illustrative unit; however,
enough exploration was performed to assu;; the feasibility of constructing
units such as tiose proposed in this/:eport. ‘Test subsections»described to -
a.group of five vocational educatayﬁ\%ssjiied very. satisfying ac;eptance. o

Field testfﬁg should definitely be conducted--but only after s¢veral ’

testing uqits are constructed. .




