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and media. Finally,, step :5 includes specific recommendations of
program/course change to ?eliminate identified problems and produce
the required mastery. (.1.0)
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RESEARCH AND:DESIGN PR/OJECT,,

CURRICULUM ANALYSIS.

INTRODUCTION

The largesttask-undertaken in completing Phase II of this project was the

thorough r iculum assessment'ofAhe five .vocational education programs'focu,sed

\)on by his project (Automotive Mechanics, Electronics, Licensed Vocational

Nurin R Astered Nursing and Office Occupations). Thisanalysis sought to

/identify the specific hurdles which Were-preventing student success; and then to

determine.wh t specific instructional methods/media changes would have to be

Made to elimi ate them.

Each team Work d to translate their-,cUrriculvm from a norm referenced to 4:

'criterion refe enced basis. EMPloyment requlremehts replaced.. textbook tables

of content asyt a basis of gleterMining what should be,mastered: Indivi4ual

'Mastery replace' clat5;stndtng. as the standard of success or fEarlUrCi.Jand the

Methods and medi of instruction were reassessed tO,,deterpinelitheYWere
::..

.'i- : .f. \
.

.1
. . ,

most appropriate given the unique needs of the target students and the
,,, . .

Ch4racteristigs the skillsiknowlddgesiattitudes to be mattered.'

I

The process used by each team Was a.highly systematic one It sought to

eliminate assumptiOn and to standardize the curriculum analysis steps being

applied,by each Of the five. instructional design teams. All teams applied the

same steps, the same sequence; and .against thd'same standards of completion.

As much as possible, the process remained a constant. It was only, the content/

skillsfibehavior being anaiyzed' that differed fromteam to team. The model of

curriculum analysis that was employed can be found on.,page 3. All team member§



were trained in'its application. In addition, a consultant from the developers

of the model morked with each design team as they applied At to their vocational

education.program.

There were fivecgeneral steps 'applied-by each team. A listing of those steps

can be found on pages. 5 and 6. This booklet has b -en sectioned and bound

according to thbse five stepi. At the ,beginning o each section, you will be

Provided with 'a ge'neral overview of what the team sid at that step. You will

then be given a. li4ing of the analysis functions erformed by the team at

ithat step. !For steps 1:and 4,:yOu will alSo be provided with the.detailed

instructions given to the team and copies of the f rms theyused. The curriculum

analysis products developed by the team will -then; provided in the sequence in

which they were developed.
i.

We hope that our effort will be of value and that he following analysis will

help eliminate the hurdles,which are keeping disad antaged and/or handicapped

vocational education s.tudents from successfully acquiring the skills 'knowledges

and attitudes they'require to enter the.job market place and; as a minimum;

ahieve their independent survival point.
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CORRIGAN ASSOCIATES

RES ARCH:AND' DESIGN PROJECT

P.O. BOX 5089, ANAHEIM, CALIFORNIA 92804 -(714) 534.4359

SPECIFIC WORK ASSIGNMENTS 1.0-f3E COMPLETED. BY EACH.CURRICULOM'

The following five steps will constitute the total scope of'w
during:Phase II of the project. Establish Youoywn mirk sched
times. All-wOrk is,to.be,arpleted by December 16; 1977.

STEP 1

0 Derive Employment Requirements definition'oftheeMploymeht, 'opportunity
and a statement of the SkillsiBehaviorsiAttitudes7equired for, employment.

o be completed
s' and meeting

b)

.
-'cl

Define your Program Curriculum Objective spec the stated EmploymeRtlilfic to
Requirements - focus on 'required final mastery.

Deriv eerformance kequiirements for the stated Program Curricu um Objective,
These represent statements of all operating limitation5,'condi ions or
givens -affecting the implementation or content of the -Program C rriculum
Objective.

d) Translate 611 existing
1

ouwrses presently
1

required for graduation from your
program area into curriculum objectives (vocaticmalioccupational courses ;only):

e) Define the terminal mas ery (Cognitive/Affective/Psychomotor) which students
must achiexe fromeach non-occupational/vocational course included in your
program.

STEP

a) Perform a Cognitive/Af ectiveiPsychqmotor'Analysis of each stated. course
objective to derive ALL highest levels'of mastery required for successful
completion pf the course..

-
'

b) State the criteriav_u(hastery for each item identified in the Cognitive/
Affective/Psychomotor:Analysis. These statements would include the method vi

of evaluation and the, level of performance reqqired of the student '(HoW
and How Weil). This statement is not the exaC# test item,that the student
would encounter (Criterion Measure17-

c) AssesS each course to,confirm that the sequencing of th items of'mastery
is correct according to the taxonomies; and that the com ined courses will
produce the mastery demanded by the Employment Requiremects and the Program
Curriculum Objective)(vocationalioccupational courses 00'3)

-

STEP 3,

a) Identify those items of mastery required in eath course which represent
problemareas for the disadvantage'd etudent; i.e.i required profiCiency levels



not being attained.

Oagnoseildenfify.the nature of the problem areas and their perceiVeauses
fbr performance deOciencies in terms of 1).Student related and 2) curriculum/
'course related:causeS:-

) Prioritize .thei'dentif,ie'd problem areas.according' totheir'oriticality for
continuing-Successbythe isadvantage(Estudent

'STEP 4

'a) Restate the priority problem areas as Terminal Performance Objectives..

b) Deriv,# Criterion' Measures for each Terminal Performance Objective.

c) Analyze the Learning 'Requirements to AchieVe each Objective.

Organize the learning steps.

e) Analyze alterhateMpthoqs and Media.

STEP 5

a) Define specific recommendations of program/course change to eliminate the
identified problems and produce the required. mastery.'

4

-6-



RESEARCH AND DESIGN

PROJECT: MOBILITY

STEPS OF CURRICULUM ANALYSIS

STEP 1

AS THEIR.FIRST STEP) THE DESIGN TEAM SEEKS OUT THE
EMPLOYER S STATEMENT OF SKI4S/KNOWLEDGES/ATTITUDES REQUIRED
FOR EMPLOYMENT. IHE COLLEGES VOCATIONAL PROGRAM AND ITS
COURSES ARE THEN TRANSLATED INTO MEASURABLE PERFORMANCE pB-
JECTIVES..

THIS STEP CLEARLY DEFINES THE SKILLS/KNOWLEDGES AND'
ATTITUDES REQUIRED FOR EMPLOYMENT WHICH WILL BE THE ULTIMATE
REFERENT FOR THE.ENTIRE PROJECT. IT ALSO TRANSLATES THE
COLLEGE S. VOCATIONAL EDUCATION PROGRAMS'',INTO MORE PRECISE

,STATEMENTS-OF REQUIRED FINAL MASTERY. IHISTINAL MASTERY
WILL BE THE TARGET OF ALL UPCOMING CURRICULUM ANALYSIS STEPS.

STEP 1:

A)- DERIVE 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

' REQUIRED FINAL MASTERY. .

pERIVE
PUFORPOCE REQUIREMENTS FOR THE STATED

ROGRAM LURRICULUM UNECT,IVE. THESE REPRESENT
STATEMENTS OF ALL OPERAKNG LIMITATIONS) CONDI-
TIONS OR GIVEN AFFECTINGTHE IMPLEMENTATION OR
CON:TEIlf OP THE FROGRAMCCURRICULUM OBJECTIVE.

TRANSLATE ALL EXISTING COURSES PRESENTLY REQUIRED
FOR GRADUATION' 90M YOUR PROGRAM AREA INTO CURRIC-
,ULUM OBJECTIVES (VOCATIONAL/OCCUPATIONAL COURSES
ONLY).

E) PSYCHOMOTOR)
THE TERMINAL MASTERY,(COGNITIVE/AFFECTIVE/

SYCHOMOTOR) WHIN STUDENTS MUST ACHIEV4 FROM, EACH,
NON-OCCUPATIONAL/VOCATIONAL COURSE INCLOSED IN YOUR'
PROGRAM.



RESEARCH AND DESIGN
AUTOMOTIVE MECHANICS

Job ,Entry Requirements.

To8ectiticeMechanics

What the Student Needs to Know:

1. Good safetipractices when working with common tools and materials related
toautomotive service repair
a. Importance of proper ventilation
b. 'Proper means of raising and lbcking vehicles on hydraulic-service lifts

and jacks
c. Proper use of fire extinguishers for different types offires
it The importance of good housekeeping by maintaining clean tools and

work areas
e, Proper storage of cleaners and other flammab)es,
f. Safe procedures when lifting or moving parts or equipment

oti to'.use and maintain .common handtoos and specialty tools and equipmen

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

4. HOw tea, use general shop manuals

5 How to use the flat rate manuals

6. How to locate and use manufacturer's specifications

7. How to write repair'orders

8. The basic principles of'gas engine operation
a. Operation of a two-cycle engine '
b. Operation of a four -cycle engine
c. Principle of energy -and les application to the gas engine

Princ'ipl'es of combustion and its relationship to the gas engine
e. Chemicl reactions involved in the operation of a-gas engine
f. 'Operat1 6 Of the Valve system in different types of engines
9. Compretsion,and 'firing order as related toyvalve and' piston systems
h. Horsepower and now ratings are increased and decreased
ie Different cams a:hd,how they affect the ouration of the engine
'j. Different types aft heads
4. Different types of,03s,tons and ring combinations andtheir effect on

internal combustiOrkertines
1, Structure of the int&ng41:0mbustion engine, and its balance.. How

late vihra-tions to-64100p failure.
,

/; The engine lubciiCation systeptlen.
a. Manufacturer's, oil nts. ricatl
b. PropertieS ofdifferent tiPaS

10. Cooling Systems, coolant and pressure reqUif-ementi

specifications



Research and Design Project,'AutoMotjVe Mechanics
Job Entry ReqUiremehtS (Cohtinued)

Electrical'Systems.
a. FUndamentals of electricity pertaining:to automobiles
b. Storage battery
c. Charging system
d. Starting system
p. 'Ignition system
f. Principles of ,operation of automotive wiring system'
g. Headlamp' adjusting,

Fuel system
aoN. Carburetor,

b. Euel pump
c. Fuel tank
d. Fuel filters

t.

. 14 Emission control
a. .Crankcase device's
b. Exhaust emission system
C. Evaporative emission contrql.

15. Engine.tune-up procdures 4m0Udig tes.tequipment

16. Automotive air conditionin44'
a. Theory and system operation
b. System, components,
c. System.servicing
d. Systtem diagnosis
e. System repair

17. Different types'of'SuspenSionsystems
a. Purpo5es of'front end suspebsionj
b., Rigid axle suspension system,
c. Independent suSpension'systems, including short and long arm,
d. Front end geometry
e. Degree charts
f.' Thickness guages
g. thtrometers.
h Dial indicators

18. Equipment used in and the importance of wheel balancing in automobiles
a., The effects of wheels out of balance,

1. Uneven tire wear
2. .Rough ride

3. RoacVtraMp.*

4. Excessfve wear'
Static and-dynaMc wheel balancerS'

19. Thg importance'and purposes of wheel earing's
a. Basic types of 'wheel bearings

-10- .1



Research and Design Project, Automotive Mechanics
Job Entry Requirements (Continued) '

1. Ball

2. Taper
3. Roller
4. Barrel
Wheel bearing service
1. CleanIng
2. InspeCting.
3. Lubricating
4. Adjusting
The effects of improperly serviced wheel bearings

20. Shock absorbers
a. The purpose of shock absorbers
b. Appropriate types, of shock absorbers,for appropriate conditions,

including knowledge of double action telescope and single action
telescope

21. 'SpringS and their.importance to the front end assembly
a. Leaf type springs in automobiles
b. Coil springs.
c. Torsion bars and their application to apprOpriate automobiles, as well

as their purposes and benefitt'

22. Ball joints as applicable to automobiles
a. Purposes of ball joints
b. Construction of different manufacturer's types
c. The effects of excessively worn ball joints

23. Alignment racks and their operation
a. Loose or worn suspension'parts°
b, Front and rear wheel alignment prOcedures
c. How to check and adjust castor,' camber, and toe-in as appropriate

24. Trouble shooting as appropriate to front end repairman
a. Hard steering problems

\b. Excessive looseness
c. Erratic steering in application of brakes
d. Pulling to one side
e. Scuffed tires
f. Cupped tires
g. Front wheel shimmy,
h. Front or rear wheel tramp
i. Wandering

25. Brake systems as related to automotive service repair
a. The function of basic brake tools
b.- The use andoperation of a brake drum lathe
c. An arc grinding machine



Research and Design Project, Automotive Mechanics
Job Entry Requirements (Continued)

d. The use and operation of a pressure bleeder
e, oDefective parts Of'a,',brake system
f. Master cylinders
g. Basic partS'ofNa wheel cylinder
h. Disc brake caliperassembly
i . Inspection and adjustment of brake shoes and pads.'
j. Different types of parking brakes
k. How to install front and rear wheels, check bearings, pack bearings,

and safety. test vehicle.

26. Trade safety practices and working regulations

27. History of the automotive transmission
a. Standard
b. Automatic

28. ,Different types of power trians systems
a. Clutch -

b. ;Trans

c. ,Drive line
d. Differential
e. Axles

I :4

'29. The-purpose of the transmission and sower-trians
`a. Standard
b. Automatic
c. Front wheel drive
d. Rear Wheel drive
e. Trans-axles

30. , How to use special tools for transmission repair and service, according to
type (automatic and standard)
a. GM
b., Ford
c. Chrys
d. AMC

31. Construction and operating principles of transmissions
a. Standard - 3 speed and-4 speed
b. Automatic x.

P

32. Types of clutches
a. Single clutch ,

b. Multiple clutch
c. Hydraulic clutch
d. Fluid clutCh
e. Torque converter
f. One way clutch

33. U joints and drive lines

-12-

14



Research and Design Pmject, AutomotiVe Mechanics
Job Entry Requirements)(Continued)

4. .Differential .types,
6.Standard
b, , Limitedsaip

Axle Types
a. Semi7..floating

b. oati
c. SWinging axle
'd. De Dion: ole

Types of drives
a. Torque tube
b. Hotchki sS-

c. Control arm
d.' Trans -axl e

Apprentice mechanic

Spectel ity mechanic

a. Front .end
b. Brakes
c. Engine (machinist)
d. Tune-up
e. Air conditioning
f. Transmission
g. . Engine

Small engines mechanic: lawn mowers, boats,.motorcycles



ON THE--FOLLOWING PAGES, YOU ARE PROVIDE]*WITH AN
,

ANALYSIS OF THE ENTRY -LEVEL tKILLS/60WLEDGES/ATTITUDES,

REQUIRED TO SUCCE'ED. IN HIS OCCUPATIONAL AREA. THE INFORM-.

ATION 1s7 TAKEN FROM THE-DI.CTIONMRYOFOCCUPATIONAL TfTLES.'
I

COMPILED BY THE DEPARTMENT OF LABOR.Y.

THIS ANALYSIS It. ONE:OF SEVERAL SOURCES USED BY THE

PROJECT :DURING PHASE II TO DEFINE. THE 'LEVELS AT WHICH A.

STUDENT: wouLpHAVEHTOHBE ABLE TO PERFORM IN ORDER -TO ENTER

AND SUCCEED IN .THIS PROGRAM.. 'LEVELS FURTHER SERVED

'TO HELP PUT LIMITS ON REMEDIAL pROGRAMSDESIGNED TO BRING.

A. STUDENT UP TO ENTRY-LEVEL STANDARDS,,



RESEARCH DESIGN ROJECT FOR DISADVANTAGED STUDENTS, DOT INFORMATION .SHEET'

VOCATIONAL PROGRA : Auto Cluster.

WORKER TRAIT NUMB R THIS VOCATIONAL CLUSTER:

JOBS WITHIN:THIS OCATIONAL CLUSTER:

Job

Air Conditioning 620.281

NOV .1 5 1977

Carburator Man 620.28

'Aufomotive Diagnostic Tester

BREAK -DOWN OF VOCATIONAL CLUSTER WORKER TRAIT INFORMATION:.

A. CLUSTER: Auto Cluster

B. JOB: Air Cond. Mech. & Carburator ManDOT NUMBER 6201281

C. WORKER TRAITS RELATED TO DATA, PEOPLE, THINGS:

a. Analyzing
b. No significant relationship
c. Precision working

. GENERAL EDUCATIONAL. DEVELOPED REQUIRED:

1. Reasoning DeveloOment,

4: Apply principles of ratiOnal systems to solve practical problems
and deal with a variety of concrete variables in situations where
only limited standardization exists. Interpret a variety of
instructions furnished in written, oral,. diagrammatic, or
schedule form.

3. Apply common sense understanding to carry out instructions
furnished in written, oral, or diagrammatic form. Veal with problems'
uhvolving several concrete variables in or from:stabdardized
situations.

-17-



O

DA0ERA1 EDUCATIONAL' DEVELOPMENT REQUIRED:Cong.

'' 2. Matematical Development,,Level 4 & .3

4. Perform ordinary arithmetit, algebraic, and geometric procedPres
in standard, practical. applications.

Make arithmetic calculations involving fractions, decimals and
percentage's.

Language Developmemt,' Level 4 & 3.
, -

4. Comprehension and expression of a level to:, - Transcribe dictation,
make appOintments forexecutive and handle his personal mail,
interview, and screen people wishing to speak to him, and write
routine-correspondence on own-initiative. - Interview job
applicants to determine'work best suited for their abilities and
experiende7and"contact employers to interest them in services.. ,

ofagency. - Interpret technical manuals as well as drawings
and specifications, 5uch as layouts, blueprints, and sthematics.'

Comprehension and expression. of a level to,- File, post, and mail
such,materiat as forms, checks, receipts, and bills. .(p. 2 a)

APTITUDES; Specific capabilities and abilities requireb in order to
learn or perform adequately a job duty.

:Aptitude ,

G./.

/-

Level ,Explanation

'3 INTELLIGENCE: General learning aimit
ability. The ability to !'catch on"
'or understand instructions and under-
-lying principleS. Ability to reason'&
make.judgments. Closely related to
doing well In school. '

(:3) :The Middle third of the population.
This segment of the'population
poss'esses a medium degree-of the apti-
tude, ranging from slightly below to
slightly above average.

VERBAL: Ability to understand meanings
of words and ideas associated with them,
to use.them effectively. To comprehend
angda e,'to understand relationships- /

between words,and to understand meanings.
of whole sentences-and paragraphs. To

present information,or ideas clearly.

,(3) 'See.above.

Cont: P 2a.



.LANGUAGE DEVELOPMENT .(Co tinued).

Cow data fr m one record to anOther,'fill in report forms,
and type all'work from rough draft or corrected copy. - Interview

imembers of houS hold to obtain such,information as age', occupation,
land numbr of c ildren, to be used as data for sOcyeys, or
economic studie . - Guide people om tours through historical
or public build ngs, describing-such features as size, value,
and points of intevest.

* *. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

.APTITUDES (Continued

Aptitude Level Ekplanaion
. .

3 NUMERICAL: Ability td perform.arithmetic
operatiohs quickly and accurately.
(3) See above:

SPATIAL: Ability to comprehend forms
in'space and understand relationships
of plane and solid objects. May be
used in such tasks as blueprint reading
and in solvin geometry problems.
Frequently de cribed as the ability to
"visualize'Vocjects of two or three
dimenSions, or to think visually-of.
geometric 'forms. f, -

(2) The highest third exClusive of the-____
top 10 percent of the population. This ---

segment of the ,population possesses
an above average or high degree of
the aptitude. f

FORM PERCEPTION: Ability to perceive
pertinent detail in objects or in.'
pictorial or graphic material; To
make visual comparisons' and discrimin-
ations and see slight differences in
shapes and shadings of figures-and
widths and lengths of. lines.'
(3) See above. A

,

MOTOR.--COORDINATION:__Abil'ity-to coor-
dinate eyes and hands or fingers rapidly_
and accurately in making precise move-
ments with speed: Ability to make a
movement response-accurately and quickly.
(3) See.above.

MANUAL DEXTERITY: Ability to move the -,

hands easily and sk °illfully. To work
with the hands in placing and turning

, motions.
(3) See above.



SPECIFIC VOCATIONAL PREPARATION Amount of time required to learn-the
techniques needed.for'average performance of job duties.

6, - Over 1 yearMxto andincluding
7 Over 2 yearS', up to and including, 4 years.
8 - Over 4 years up to and including. 10. years.

INTERESTS - Perferences for certain types of work activities

- -Situations involving a preferenCe for activities dealing with
things) and objects.

'1

9 - Situatibns involving a preference for.,activities that are nonsocial
in nature, and are carried on in relation to processes-,'machines
and techniques.

- Squat-4s involving a preference for activities resulting in tangible,
productive satisfaction.

TEMPERAMENTS - Work situation adjustments ',required.

or experiences.

9 - .Situations involving the evaluation .(arriving at generalizations,,
judgments, or decisions) of informatiOn against sensory or judgmental
criteria.

- Situations involving the evaluation +arriving at-generalizations,
judgments, or decisions) of information against measurable or
verifiable criteria.

PHYSICAL DEMANDS Physical demanOctivities required to perform job tasks

2-- Climbing and/or Balancing:
'(1) Climbing: Ascending br descending ladders, stairs, scaffolding,

ramps, poles, ropes, and the like, using the feet and legs and/or
hands and arms. .

( ) Balancing: Maintaining body equilibrium to prevent falling when,
walking, standing, crouthing, or running"on narrow, slippery, or
erratically moving surfaces; or maiptaining-body equilibrium
when performing gymnastic feats.

3 - Stooping, Kneeling, Crouching, and/or Crawling:

(1) Stooping: Bending:the body downward and forward by bending the
-spine at the waist.'

(2) Kneeling: Bending the legs at the knees to come to rest on the
knee or knees.

(3) Crouching: Bending the body downward.and forward by bending the
legs and spine,:

(4) Crawling; Moving about on the hands and knees or hands and feet.

-20-
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PHYSICAL DEMANDS Con't.

Reaching, Handling, Fingering, and/or Feeling:

(1) ,Reactiing: Extemding the hands and arms in any direction.
(2) Handling Seizing, holding, grasping, turging, or otherwise

working with the hand or hands (fingering not involved).
(3) Fingering: Picking, pinching, or otherwise working with the

fingers primarily (ratherthan with -the whole hand-or arm as
.

in handling):
(4)' Feeling: Perceiving such attributes ofv4lbjects and mateMals as

size, shape, temperature, or texture, by. Means of receptors
in the skin, particularly those of tf-A finger tips.

Seeing:

Obtaining impressions through the eyes of the shape, Size, distance,
motioncolor, or other characteristics of objects. The major
visual functions are -(1) .acuity, far and near, (2)- depth,
perception, (3) field, of vision (4) accommodation, (5) colo
vision. The functions 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 dimensional7vision. The ability. to
judge distance' and space relationships sq6.a.ts 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
right or left while the eyes are fixed on a given point.

L. Light Work - Lifting. 20 ibs. maximum with frequent lifting and/or
carrying of objects weighing up to 10 lbs. Eventhough the weight
lifted may be only a negligible amount, a job is in this category
when it requif-es walking or standing to a significant degree, or when
it involves sitting most of the time with a degree of pushing and
pulling of arm and/or leg controls,

Medium Work,- Lifting,50 lbs. maximum with frequent lifting and/or
carrying of objects weighing up to 25 lbs.

. Lifting 100 lbs.:. maximum With_ frequent ..l iftlpg_.and/or carrying of
objects. we'f6fftng. up to 50 lbs.

t .

I. WORKING CONDITIONS -- PhYsical surrondings of a,worker.in t specific job.
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AUTOMOTIVE MEdiANICS

Frogram.CUrriculum Objective.

To provide students with the knowledge and skills to work as automobile
mechanics.

CurricUlum Statement: Our purpose is to develop a two-year course which,
'\ when completed, will enable the student to obtain a job-as an

automobile mechan.ic;

CurricUlum Objective: Upon completion of four semesters in Automotive
Mechanics, the vocational education student will have acquired the
necessary skills and knowledge in automotive fundamentals and principles
for the maintenance and s rvicing of passenger cars to become employ-
'abl'e as an auto mechanic d apprentice mechanic, :specialist mechanic,
or small engine mechanic. Evaluation .of automotive theory and
principles will be measured by achievement of a minimum of 70% on
multiple choice,tests in th courses. Performance of required tasks
must be..at MO% proficiency according' to manufacturer's specifications
or shop manygPs and in no longer time thtn that allowed in the Flat
Rate Manual plus 40%. Evaluation will be done by the instructor.
By successfully comPleting the additional courses with a C or better,.
the. student may earn a certificate of achievement.

Performance Requirements:

The course must provide that students who complete it will be able
to pass automotive theory tests with 70% accuracy and be able to
perform the following tasks correctlY ac- cording to manufacturer's
specification, in Flat-rate plus 40% (apprentice allowance) time

a. Rebuild an engine- J--
b. Repair or replace electrical system
c. Install and repair air conditioning system'
d. Repair suspension system
e. Repair steering systems
f. Repair or replace brake systems
g. Repair or replace transmission systems, standard and
h. Repair rear-axle assemblies
i. Diagnose trouble in all of the preceding and communicate orally

and in'writing Understanding of the problem diagnosed and its

automatic

.proposed remedy.

The course will be designed.

i
dinga Series of, blocks, corresp o

the above list, subdivided into appropriate units.

, .

Evaluation of the methods and materials and instructional strategies
-will be based on earner performance in each unit by (a) learner
achievement on thery tests, (b) learner's_performance of assigned
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.

Program Curriculum Objective: AdtomotiVe Mechanics (Continued)

tasks within ea411 unit and block, (C) Instructor's assessment of
implementation.

4. ,Instruction will takiNlace in, the clagsroom and"in the auto shop.

The total program will consist.of twenty-four units in five courses
with half of each course spent in lab (shop) work.

It is desirable. for students to achieve proficiency by the end
four semesters:

In order to achieve 'a certificate of achievement, these other classes
must also be completed with a grade of .0 or better:

I ED 9.-
I ED TOA

ED.,..5

-I ED36
I ED 60B (Math,l0roblem solving)

#3 Learner Characteristics:' The beginning automotive student at Fresno City
College meets the district's entrance requirements and has no special
skills or Ytmitations.-,The average reads at ninth grade.level and has
seventh grade level' math skills.

Additional'characteristics derived from the 'Composite Summary of EOP,
students which are relevant to-the objective are that the student:

1. attends college in order to become economically self-sufficient
2. may be bi-lingual
3. may have lower- educationaf' ability than average
4. may.have lower. English usage. skitl.s
5. may have 'rower mathematical skills
6. .may have poor study habits
7. , may be more Spontaneous
8. may be higher in aggression,
9. may be lower in self-confidence

10. may be lower in self-control
11.. may be lower in personal adjustment:

Prerequisites:
-

1: Physical capability. The automotive student needs to be able to lift
fifty pounds maximum with frequent lifting and/or carrying objects
weighing up to 25:pounds.' The student must be able to reach in any
direction, to seize, hold,' grasp, turn with hands. He must 1* able
to pick,up, to pinch and to work with fingers phmarily as well
as with whole hand or arm. He must be able to perceive objects and
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their attributes suchJ.astize;' Shape; color, texture teMperatur.i.
He must be'abie-to. stodfii.;:kneel. crouch and crawl.,

General'education level
r.,.

A. The student should be able to interpret the manuals use.;:
automotive work as well as drawings and sahedules, He should
be able to file alphabetically.and to record fdrms, checks,
Teceipts,and bills. He should be able to copy data from one
record or source to another. He should be able to learn his
job duties from oral instructions or demontrations; be able to
write work orders and request parts or assistance orally.,

. The automotive student needs to.be able toperform simple
math (addition, subtraction, mUltiplication and division); and
to write and record figures.' He must also be able to make
arithmetic calculations involving fractions, decimals and
percentages: He needs to be able to perform ,ordinary arith-'
inetic', algebrdic and geometric procedures in standard, practical
application

The studeni'needs td apply common sense understanding to carry
out simple two-step instructions in detailobothoral and
written. He should bejable to deal with variubles from the
standardized situation. He must be able to reed and follow
diagrammatic instructiont. He must be,able to solve pradtical
problems by application'of rational systems. He must be able
to interpret and combine instructions furnished inwritten, oral
diagrammatic, or schedule form.-

3. Behavorial-level. The autoMottve student., to succeed in the ob-
jective, reeds:

,A: Willingness to follow ,directtans,',,oral and written
B. To initiate and follow a. logical Se4uence 'of actions`,
C. To find .satisfaWon ift,exetution of correct procedures
D. To desire to complete job commendably
E. . To exhibit care of 'equipment and tools Oeatness)
F. TO show carefuln,eis and precision in performing operations

Tp exhibit,patience
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AUTOMOTIVE MECHANICS

Automotive Mechanics 51

Course .Objective fo'r Engine Rebuilding,Unit

= By the end of one semester in AM 51, Engines, the learner will have
assembled with tolerances accordingtomanufacturer's specificatiOns an auto-
mobile 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.

sl



AM 52A: Repair or Replace Electrical Systems and Fuel Systems

'RESEARCH AND DESIGN,'
AUTOMOTIVE MECHANICS'

Automotive Mechanics 52

Course Objectives

By completion of this unit in one semester, the learner will,repair or
replace a car's electrical system with 100% proficiency in accordance with
manufacturer's specifications. He will pass a, multiple choice test on
electrical systems at :a minimum score of 70% correct. Evaluation will, be
done of work ,by the instructor's observation of how well worksheets are
f011owed and by his inspection of the work done. Work will be done in the
Shop; the test will ,be.given in the classroom.,

AM 58:- Repiir or Replace Electrical SyStems and Fuel Systems and Air
Conditioning Systems

By the end of this unit, one semester, the learner can repair or replace
the fuel system in an automobile: He can make: corrections. and adjustments
in the fuel system parts and can tune an engine All to the standardrset.in
the appropriate factory And service manual for the year.and makeeof car.
He can pass 'a multiple choice test on- theory and diagnosis,of fuel system
operations'with a minimum of 70% correct. The work' will be performed in
the shop and will be inspected by the instructor and evaluAted for conformity
to the factory and service manuals. The theory test will be given in the
classroom.

AM 52C: 'Install and Repair Air Conditioning System

By the end of this unit, in one semester, the:learner will be able to
install an air conditioning system in an automobile. according to appropriate
factdry manual at 100% proficiency. ,He will be able to diagnose and repair
air conditioning systems. The work-will be done,in'the shop apd will be
evaluated by the instructor's personal observation of how, well-job sheet's,
are followed and by inspection and testing of the finished work. The student
will also, in, the classroom, pass a multiple choice test on the theory and
operation ofair conditioning systems at d minimum of 7,0%.
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AUTOMOTIVE MECHANICS

Automotive Mechanics 53

,Course:WectiveS

AM53A: Repair Suspension System,

By the end of Ois unit, in one semester, the learner can diagnose, re-
pair, .adjust, or replace steering and suspension systems' parts in an auto-
mobile 100% according to manufacturer's specifications. He will pAs a
-multiple choice test on theory at 70% minimum. Work will be performed in
the shop. The test will. be taken in the classroom. 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
conformity-to manufacturer's specifications or to the appropriate service
manual.

AM 53B: 'Repair or Replace Brake Systems

By the end of this unit, in one semester, the learner 'will be able to
diagnose, adjust, repair; or replace brake systems in a car according to
the appropriate manufacturer's specifications or service manual. He will
passia multiple.choice test on theory of braking systems at 70% minimum,
in the classroom. 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 service manual for that year and make, or in manufacturer's
specification.[
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Automotive Mechanics 54

Course Objectives

Unit: Repair or Replace Transmission Systems, Standard and Automatit,
Mechanical and Hydraulic Clutch Systems, Drive-Line, Differential,
and Axles

By the end of this unit, in'one semeSter,;the learner will be able to'
diagnose, adjust, repair, or replace transmission system; standard or
hydraulic clutch, syttems; standard or hydraulic drive-Tines; differential;
and axles. The work performed will be 100% according to the appropriate
manufecturer's specifications' or service manual, for the:Year and make of
car or Tart. jhework will be done in theshop and will be eveluated by the
instructor's observation of how well thestudent follows worksheets and by '.
inspectiol of work performed.for conformity to the appropriate standards
ofthe manual for that year and make of automobile. A multiple choice '7.
test on theory: of transmission, clutch, drive-lines, differentiglcand axles.
will be passed at 70% minimum, in the classroom.

Unit: Repair Rear-axle Assemblies

By the end of this unit, in one semester, the learner can diagnose,
adjust, repair, or replace rear-axle assemblies at 100% proficiency according
to the appropriate manufacturer's specifications or .service manual for the
year and make of automobile. The shop work will be evaluated by the
instructor's observation of how well student follows worksheets and by
inspection of the work for conformity to the manufacturer's specifications
or service manual. A multiple choice test on theory,of rear-axle assemblies
will be passed at a minimum of 70% correct, in the classroom.
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#4-5 Automotive Mechanics 60.

Course Objective ,

By the end of the semester;; student will be able to perform
previously learned, skills at .a higher degree of competency. The learner will
be evaluated by the instructor's personal obtervation of the work. The
learner will also be .evaluated ion the time it takes to perform the project,
using the flat rate manual as the criteria., The learner will also pass a
multiple choice test on the breviously learned areas with a 70% minimum.
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Terminal Mastery From Other Required Courses

anguage and Communic tion (For Graduatio4 Not. For Certific

. to read at ninth g ade level
write enou.gh'to fill out job applications

. to copy numbers, p rt names, instructions accurately; to write down
messages conveyed orally; to write messages on one's own behalf
to understand, spoke English and be able to respond appropriately
and understandably

2- -Mathematics (60B - Requi.red)

a. to p.erform simple math -

b. to -write And record/ figures
c. to make calculationt,involving fractions, 'decimals and perdentages

in standard, practical applications

. Personal Health (Required For Graduation, Not For Certificate)

a. to maintain personal health and stamina
b% to-keep personally clean and presentable

Human Relations (Ind. Ed. 39)

to understand the objectives of others and be able to work cooperatively
to attain,them
to exhibit:-self- respect as shown in attitude manners, responsiveness
to needs of others and to job requirements

Safety:Education (Ind. Ed. 36)

. Positive steps which promote safety
b. Behaviors to avoid,
c. Awareness of environment regarding safety factort
'd. Serious and rasponsible attitude toward safety

Basic Gas Welding'

a. the use and care
b. regulate oxygeh
c: types of steel
d. sizes of welding rods
e. principles of proper welding

ff. welding_tip selection
g.. safety
h. types of joints, and welds
i. physical properties of metals

weldability of metals

of 'acetylene torch



Research and Design Project, Automotive Mecharpcs
Terminal Mastery From Other Required Courses

k. identification of metals
1. welding of light gauge metals
m. brazing

Automotive Essentials (Ind. Ed. 9)

A. safety
b. hand tool identification
o. theory and construction of engine
d. service

Machine Shop' (10A)

a. principles of machine shop practice
b. knowledge of cuttinVtools
c. selection of cutting tools/speed
d. safety with lathe operations

1. turning straight taper
2. threading, external and internal
3. threading, right and.,left haqd
4. baring

unders'tanding dividing head
setup milling machine
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PROJECT: MOBILIT

STEPS OF CURRICULUM ANALYSIS

STEP 2

HAVING DEFINED THE REQUIREMENTS OF THE EMPLOYER:AND:
RESTATED THECOLLEGE S:PROGRAMS IN PERFORMANCE TERMS) THE
TEAM NOV SEEKS TO IDENTIFY WHAT EACH STUDENT MUST BE-ABLE
JO KNOW/FEEL/DO IN ORDER TO ACHIEVE THOSE'. OBJECTIVES LACH
COURSE OBJECTIVE IS ANALYZED TO IDENTIFY:THE COGNITIVE/.
AFFECTIVE/PSYCHOMOTOR MASTERY EACH STUDENT MUST DEMONSTRATE
TO SUCCEED, THIS ANALYSIS WILL PROVIDE: THE TEAM WITH A
DETAILED ENOUGH:DEFIVITIOWOF WHAT IS)REQUIREDOF:EACH *COURSE:.
:TO .SPECIFICALLY:PINPOINT WHERE THE PROBLEMHAREAS REALLY ARE.

,

A) PERFORM:A -COGNITIVE/AFFECTIVE/PSYCHOMOTOR ANALYSIS
OF EACH STATED .COURSE OBJECTIVE-TOLDERIVE
EST LEVELS OF MASTERY REQUIRED FORffSOCCESSFUL COM-
PLETION pf THE'COLIRSE .

B) STATE THE CRITERIA OF MASTERY FOR EACH: ITEM
IWJHE.COGNITIVE/HFFECTIVE/VSYCHOMOTOR ANALYSIS,

1: HESE:STATEMENTS.WOULD INCLUDE.THE,METHOD. OF OALUA--
JTION7AND-XHE.LEVE14-OFJERFORMANCE REQUIRED OE THE
STUDENT-400W-AND. HOWHWELL'h STATEMENTISNOT.::'
THE EXACT TEST ITEO'THATTHESTUDENTMOULD ENCOUNTER,
(CRITERION MASURE).

CY ASSESS EACH.COURSEtTO CONFIRM THAT THE.:SEQUENCING OF
THE ITEMS MASTERY IS CORRECT. ACCORDING TO_THE'TAX7
ONOMIES;AND THAT.THE COMBINED COURSES WILL PRODUCE 9
THE.MASTOY DEMANDED BY THE EMPLOYMENT REQUIREMOTS
AND THE PROGRAM CURRICULUO 'OBJECTIVEJVOCATIONAL/
OCCUPATIONALCOURSES ONLy).4::
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AUTOMOTIVE MECHANICS

AUTOMOTIVE MECHANICS "ENGINES

Elements of'Required Mastery (Cognitive/Affective/PsychOmotor)

:Cognitive:

The student will know:

History and deveopment
automotive industry

f.the:internal combustion engine and of the

1

Characteristics of the various automotiye enginds manufactured.

3. The principles of,operation of valves and valve action.

4. 'Design and function of crankshafts and main bearings and how to diagnose
crankshaft and main bearing troubles.

5. Design and function:of connecting rods.
.

6. Prindpies'of cyliOders;,:cYli-nderheadS'and crankcaSe deSignanOjunction..

. Design and-funCtion'of:..the:variousjYpes:Of engine block stIch-:as'the
"Y".block .4iid the "F" type.

The principles of automotive cooling systems; operatiOns and design of
water pumps, fans,thermostats, and-anti4reeze diemicals:

The history of oil diicovery and its development.

--The meaning of ,viscosity., gravity testing,detergent, chemicat soaps
Used in grease; and other. terms used in petroleum processing., ":

11. Types of brake systems, operating principles and,, construction off the,
basic brake units.

12. ,How to diagnose engine troublei

a. Ways that an engine can use
b. Causes of engine knocking.
c. Oil,pressure failure.
d. Low compression.

How to estimate the Bost of engine repair.13.

such as.

oil 'e)scessively.

14: Where and how to obtain special services such as crankshaft grinding.

15. How to compute piston displacement compression ratios and other problems
using practical shOp ithematics.
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AM 51:. .Elements of Required Mastery (Continued)

Psychomotor:

The student will perform:

Service valve systems.

. Use'valve seat and valve refacing machines.

3. Use micrometers and other precision tools.

4. Check crankshaft for wear.

5.'- Check, adjust and align connecting. rods,

6. Measure cylinder bores.

7.. Fit piston rings and wrist pin.

Finish-grind pistons, using piston' grinding machine,as well as other
special engine tools and fixtures needed in rebUilding an automotive
engine. .
TisasSemble; intpet, assemble and adjust laboratory engines:

,HDitaSsemble, inspect, asseMble and adjust basic power transmission
1Aboratpryassembles.

,

-.Overhaul and.teSebasit brake.units,

Affective:1

c;

The student will appreciate the trade ethics and exhibit them. He will

appreciate the dignity of labor and take pride in doing a job Well. He

will appreciate and participate in his responsibilities and.privileges as
as laborer, an employee, a citizen, or as a member.of,any organization for
the benefit of any of the above.

He will 'eAibit.willingness to follow directions.

He will observe safety rules and standards

3. He will take care of tools and equipment.

4. He, will be neat.

5. He will accept criticism.

6. Hewill show effort in his work.
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8.

He will show interest in'hiS work and its problems.

He will be punctual.

9. ,He will be personally clean and preSentable.
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AUTOMOTIVE MECHANICS 52: FUELS AND ELECTRICAL SYSTEMS

Elements of Required Mastery (Cognitive/Affective/Psychomotor)

Cognitive:

-The:student will ON.:

1. About the service rendered to man by the great inventors and scientists
and the contribution they made to the automotive-industry.

2. History of the development of electricity and of the scientists who.
contributed toward that development through their.discoveries.

. The function of the storage battery and its construction.

. Causes of battery failure; how to test a battery; what tools to use for
these purposes..

. The principles of operation of automotive wiring systems:
a.

a. generator systems
b. starting motors and starting motor control systems
c. generator and generator control systems
d. motor tunp-up procedures and equipment needed

The general principles of carburetor operation, design
4

and associated
units, such as chokes, ,etc.

The principles of automotive wire system's.

8. The principles of electrical laws.. -

9. How to test the different storage batteries for serviceability.

10. The California State Motor Vehicle regulations on automotive lighting
systems.

11. About headlamp outputaV adjusting machines.

12. 'How to read wiring diagrams.

13. Principles of operation of automotive starting systems.

14. HoW to test starting motor and starting motor control system.

15. How to test generator, generator control system, and what tools and
equipment are needed.

.
v.

48 Principles and function of the automotive ignition system.

r41-
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AM 52:, Elements of Required Mattery.(Continued)

17. Motor tune-up principles and equipment needed..

18. History of air. conditioning...,

19. Types of air conditionirig systems.

20. Types of comprestOrS.

The funCtion and principle of expansion. valves.

22. The function and principle of evaporator*..

23. Use and:operation of dehydrator receivers.

24. Principles and functions of condensers.

25. -Coolant requirementS.:

PtyChornotor:

What the student,will

Service storage batteries::

Charge. batteries.

Test and repair batteries.

Diagnose battery defects.

5. 'Diagnose and correct wiring system troubles

6. ". Install lighting accessories.

7. Read wiring diagrams.

8. Diagnose and 'repair starting inotors.

Service charging systemp - generators; alternators, control systems
.,

Service, repair, test, and adjust the ignition system.

Diagnose and rep,air carburetor defects.

Diagnose and' repair intake manifold: and heat control syStea.,,,

Repair and adjust automatic chokes and other associate

14. Diagnose and repair fuel pumps, fuel filters,Nnd fuel systems.

15., Check, test, repair emission control systems.

:,.;,zy



Research and Design Project, Automotive Mdchanics
Alt 52:: -rements of Required M'Astery (Continued)

Use equipment relating to fuel and 'electrical. areas.

17. Clean, and flush coiling sYtterils:

18. Inspect,, servide, repalr, or replace air condition-lig system

19. Diagnose problems and recommend their_ riemedies in air conditioning system

Affective:

What the student must be:

Same as in other units,:
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AUTOMOTIVE MECHANICS 53: STEERING AND SUSPENSION SYSTEMS

Elements of Required Mastery,(CognitiVe/Affective/Psychomotor)

Cognitive:

What the student must know by theeneOf the unit:

1. Safety and shop rules and working regulations.
4,

2; ,Proced4res for planning. work.

,3. History of frame, front suspension systems, steering
systems;

'ttnd of 0.ames':

systems, and braking

. Types, construction and operating Principles of rear
systems.

and front suspension

6. CauseS of excessive wear and normal wear of frames, front suspension systems,
and steering systems..,

1. Effects of excessive wear in any parts of suspension ,systems'.

8. How to determine when parts .are unfit for furtheruse.

etry of the front end.' PrinCiples of,frOntialignmenth

10. Appropriate hand nd machine tools foespeClicjobS,

11: How to trouble-shOo front -end problemt.

.12. The oxy-actetylene welding.and,cUtting processes, tools
rules.

13. )TheYCalifornia State Maar. Vehicle 600,on brakes.

14. Mechanical braking syStems,; parts and princiOle.

15. Hydraulic braking systems,- parts and.principles.
.

Power braking Systems',. parts:and principles.

Know ,special brake equipMent and tools.



Researchl'and?Desitgn',Project,. Automotive MechaniCSH
AM Steering and Suspension Systems

E4chomotor:

What the student must be able to do:

1. Operate common types; of test equipment.'Ma6hines'::0 a safe manner.

2 appropriate hand 44'Machine tools Oh reasonable'degree.of sk 111

)::-.ReadfdetailedAraWings, prints, and plans

4. Repair:framptraightenand align frames: .

Use dffferentlypesAf."Wheel balhncers.,,

tri404, tubricate .and adjust wheel bearings:

ervic0PrIngs and shackles.

8. Balabfewheels.

9, Align "Wilpefr.s,.

10. Adjust steering gear-,

11: Check, remobe 'and replace shock absorbers.

12. Inspect, remove and install tie rods.

18. Inspect adjustand-replace torsion bars.

14. jospectiall joints and determine. manufac4mer's sPects,

worn
.

15: Check suspension for,r..or,16Ose.parts.

16. Use torsion _bar height4Alige,.

17: Check alignment between. front and rear-401s.:

18. Check and adjust castor, camber, and toe in

Replace\wqrn parts And.realign *fording toinanufactur0

. Test brakes.

.:221. trakt:testing machines.

22. :Adjust 'brakes.

,Reline brakes.

':OVerhaul.hydrauliC:YsyStemS.

Oeck,change:add:brake fluid.



Research and Design Project, Automotive Mechanics
AM:53: Steering and Suspension

26. Overhaul power.bake sys,tem.

27. Use break drum turning and brake drum lathes.

28.. Diagnose brake trouble.

Affective:

'Same as other units'
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AUTOMOTIVE MECHANICS 54: TRANSMISSIONS AND DIFFERENTIALS

Elements of Required Mastery (Cognitive/Affective/Psychomotor)

Cognitive:

What the student must:know:

1. History of automotive,transmissions, clutches, torque converter and
rear axles.

2. Trade safety practicest and working regulations.

3. Types, construction, and operating principles of transmissions.

Types of clutches, construction,, and operating principles.

Causes of excessive wear and normal wear of the automotive transmissions,
_clutches; and rear axles.

6. Diagnosing and testing of transmissions, clutches, and axles.

7. Diagnosing and\testing of differentials.

8, .piagnosing and testing of drive-lines.

PtychOMotOr:

-----
1. Operate common types of test equipment and-machines in a safe manner.

2. Use hand and machine tools with a reasonable degree of skill.
o

3. Identify materials and parts used in automotive transmission clutches,
differentials,.drive-lines, andaxles.

. Repair automotive transmission, clutches, differentials, and rear axles
with acceptable conformity to manual and to manufacturer's specifications,
and finish work before end of semester:

. Read detai led drawings ;printS andlilans

6. .Analy±e, test and adjust parts using correct eq4ipMent with acceptable
conformity to manual or.to.:manufacturer'sspecifications-and within,
reasonable time.

7. Recogniie parts unTitfOr further use.
:aa -

-49-
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AM 54:: Elementsof,Rquired Mastery (Continued)

Affective:

What the student must be

1. Ableyto 'Workin harmony with others.

2. Appreciat-Ne of trade and fellow workers,

3. Appreciative of responsibility to employer and community.

4. Aware of necessity'for careful, skillful and conscientious work.

5. Impressed with need to observe safety procedures.

43
tl
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AUTOMOTIVE MECHANICS.

AUTOMOTIVE MECHANICS 60: AUTOMOTIVE PROJECT LABORATORY.

Elements of Required Mastery (Cognitive/Affective/Psychomotor)

Cognitive:

Same as for Automotive Mechanics 51, 52,

Psychomotor:

Competency,
toward flat.

Affective.:

Same as for Automotive Mechanics 51, 52, 53, 54.

;54.

accuracy, and speed are the same; but learner is aiming
rate manual tithe, plus 40%.



-RESEARCH AND DESIGN

PROJECT: MOBILITY

STEPS OF CURRICULUM ANALYSIS.

STEP 3

USING THEIR COMPLETE) ,COGNITIVE/AFFECTIVE/PSYCHOMOTOR-
ANALYSIS AND CHARACTERISTICS OF THE TARGET STUDENTS FROM
THE NEED ASSESSMENT AND THEIR PAST EXPERIENCE.. THE TEAM

:ASSESSES EACH.ELEMENT OF REQUIRED. MASTERY TO IDgNTIFY:
WHERE THE. STUDENTS ARE ENCOUNTERING PROBLEMS. -1HErALSO
IDENTIFY NON-CONTENT RELATED PROBLEM AREAS.

, .

HAVING PINPOINTED AN AREAIT_JS FURTHER ANALYZED TO
-IDENTIFY WHAT ZACTORS ARE CONTRIBUTING-M E'THCREATION OF
THE. PROBLEM. :IHESE,WILL BETHEPROBLEMS THAT THE TEAM WILL
FOCUS THE.REST OF:THEIR EFFORTS. ON:SOLVING.-

STEP

DETAILED INSTRUCTIONOROVIDED TO THE TEAM FOR STEP

IDENTITYYTHOSO:TEMS.OF MASTERY REQUIRED IN.EACH-,
COURSE WHICH REPRESENT PROBLEM AREAS FOR TH'E DIS7'
ADVANTAGED STUDENT. REQUIRED.PROFICIENCY:.-
LEVELS NOT BEING _ATTAINED

DIAGNOSE /IDENTIFY THE NATURE OF THE PROBLEMHAREAS
AND:THEIR-PERCEIVED CAUSES FOR PERFORMANCE DEU--
CIENCIES IN TERMS. OF 1) STUDENT. AND ?,1
CURRICULUM/COURSE-RELATED CAUSES.

C). PRIORITIZE THE IDENTIFIED FROBLEM,AREAS ACCORDING
TO THEIR CRITICALITY FOR CONTINUING SUCCESS BY THE
DISADVANTAGED STUDENT.-

)1,
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rdentificatiop of Problem Areas

I, structions For The Completion 'of Overall Ste- 3

Operational Definition

Problem Arei for the Disadvantaged Student: thos-e areas in the curriculum.
which consistently present -problems -to disadvantaged students as a'group,

.rather than to a 'single individual, which cause.any of the following:.

failure to achieve required mastery proficiency for course/curriculum

or more mastery skills or a continuum ofb. diffiCulty in 'achieving one
skills in a course,

inability to complete course or curriculum (drops out

the requirement for instructional support beyond that normally pro-
vided for students.

:Steps To.Be Performed

1. Compare course mastery skills with ,Job Entry requirements in
Cognitive/Psychomotor/Affective domains.

List job entry requirements not presently taught in courses.

Assess each mastery item stated for the course and identify any
mastery skill within which disadvantaged students encounter academic
or content problems in the three domains, per the operational defini-
tion, and personal experience.

Note:* If disadvantaged studentt, drop out of curriculum durng-or
following the basic course, and heretofore have not enrolled
in higher courses, in analyzing the higher level tourses,
identify those'areasmhich do present problems to normal
students. Rationale: If normal students-have problem areas,
it can be anticipated that disadvantaged student who remain
in the' program will encounten similar or worse problems.

Divide a page into three columns. In the left column, list the
identified problem areas in mastery skills.

Diagnose/Identify the nature of the problem areas and their ,per
ceived causes in terms of critical incidents, personal experience
or existing data as related to student related causes or instruc-
tional/learning related problems. (See the following for examples.)

a Student related causes: List these in center column:of page next,
to mastery problem identified in left
column.

-55-
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Identification of Problem Areas Continued)

Examples:

1. Lack of prerequisite skills "required of the mastery skill.
. (Specify exact skills:)

2. Inability to cope with the reading requirements. (Specify
student level of reading, or required level.)

3. Personality 'or emotional factoq. (Cite as related to
curriculum, or specific incidents.)

4., Cultural differences. (Cite as.related to curriculum or
skill masterSt..)'

5. Cannot 'transfer ,knowledge learned in "lecture to applica-
tion/psychomotor. (Specify enact nature of failure.)

6. Cannot master.cognitive criteria' learns in the lab
with oral instructions.'

7.. Cannot relate "lab" experiences to Classroomtheory or
principles.

8. An,y 'others you might cite.

nstructional related causes: List these in the right column
opposite mastery probleM.

Examples,: I

Learning steps too large for student.

2. Materials (quantity or level),.used are beyond abilities of
students.

3. Methods, of instruction 00 not match learning styles of
students.

4. Failure to build continuum of levels accordiflg to taxonomies,
i.e.., jumping from recall_ to application, or requiring students
to analyze without lead-up learning in comprehension and transfer
to application, etc.

5. lack of facilities/equipment.

6. no special services to be responsive
group of learners or individuals:

any others log might identify.,

specific needs of



. Research and Design Project
Identification of Problem-Areas (Continued)

Identify any additional prdblem areas you' know to exist which are'not
tied directlY to an academip mastery skill, i.e., sociological,
cultural, emotional, etc.

q.,
These might act as cues whA(ch will lead to the identification of
areas in thecurriculum reqUiring modification or%expansion, or to
services which can be provided such learners throdgh counseling/
-guidance, etc.

List problem areas in this category;

Prioritize problem areas: The points of reference for this step
the three lists that you have produced

--Job Entry Requirements not presently taught in courses
--Academic or content'prOblem areas for mastery in courses
--Additional problem'areas in non-academic category

a. Asa first step, inspect each item on each list and, through
concurrence by committee members, determine whether the item;
would be grouped under the following categories:

Problems which can be handled within the instructional pro-
' gram for which you are responsible

1

Problems which are academically ,Oriented,.but not part of ybur
normal courses,'but related to other disciplines

Problem areas for which special .services:might be proyided
outside of the instructional program'

As you are performing this analys1s, start a separate.list of
problem areas recommended for.handling by other disciplines of
instruction'or for special services.

For 'those problem areas-which are within your instructional
,programs or mastery skills in the courses, reach concurrence by
committee :members as to the priority order in which problem
areas should be solved, considerinathe following factors:

Criticality of the problem mastery skills to continuing
or following skills inthe course

How failure to master.a particP10 skill contributes-to over-
,all achievement of course objective and.

Criticality:of_mastery.lot cognitive contehtbefore transfer
to-application or psychomotor



Research and. Design Project
Identification,of ProblemAreas (Continued)

How mastery of prOblem areas in the basic course, carries over to
higher level courses achievement in the basic course
reduce problems identified in following courses, or are problems
in higher courses related to:the specific content in those courses ?)

5. ImportanCe.of success in 'mastery of,cognitive and psychomotor
skills in reducing problem areas in the affective domain

On the list of problem areas for Iliastery'in courses; number the items in
.,priority order.



COURSE TITLE: PROGRAM (VOCATIONAL/OCCUPATIONAL AREA):

IDENTIFICATION OF PROBLEM AREAS AND SOURCES OF PROBLEMS

SoUrces of 6"oblemt

Problem Areas for

Students Sociological/Cultural C4Uses



Problem Area for,Student

eneral Problems:
.

RESEARCH ANO DESIGN PROJECT
.

AUTOMOTUE1ECHANICS

Enter A11.51 without 1E1,

Introduction to'Automotive,

Essentials:

Ones who are requited 'to

repeat classes:. school

:accepts. .1" as passing,

but AM will not recommend

students for jobs if:they

do not achieve, a "C" in

courses;

Financial: must furnish

engines, partS (Overhaul
ch

engine costs.abot $300;

can recover costs after

rebuilt and sold)

COuld cause some drops

Means of identifying

disadvantaged:

1,, Identifying reading

problems: Reading at

. level of textbook.

2. Math -would netbe.

problem' if they took

1E 60 Math, before,

entering 51

Students are placed. in

programs: as a place to

put them rather than

interest

StUdent Related CaUses

ltudents must keep note

' book,: diagrams, etc:, .

write terms, (One
terms,

etc:: may not able to

take notes;

Student 11140e/41 a

. variety of datalwater

expansion, properties

.0f Coolants Marding

types of engino ,

pressure caps)

Requires memorization of

terminologK can help

recall by referring to

his notebook

Requires application .of

logical thought processes.

linductiony deduction)

and reading

Must remember:

1,; basic engine opeiition.

2,' internal combustion

theory

3. , specific engine needs.

,t,AifficUlt mechanical

,..,'manoeuvres

railure.to distinguish. between

angle - stones

Instructional learnln Causes Sociological /Cultural ;Causes

Many have a problem in com-.

prehension of 'principles tif,;'

electriCity; therefore 1E 11'

has been made a requirement

for the certificate program.

Studentili6e trouble applying

lecture information' to

lab situation; possible

of attention/comprehension/

recall'inlecture situation

eLe
Students'need more in-

dividualizedhelp and re-

assurance when working on

machines.'

Solutions

Sometimes students must wait

to dse,:a machine (i.e.,; dial

indicator)



AM'51

Problem Area for'Student,

Cognitive

Safety:100% Criteria,:

190% pass first try,

10% do not pass: cannot

go into shokwithout

100%; usually pass after

2nd or 3rd try),.,

cn
.

Aesign & Function of:

Crankshafts

Mainbearings

'Diagnose Crankshaft A .

mainbearingtrOubles

Design UunctiOn of

Connecting Rods, Piston

Pins, Rings

Student Related Causes

failure to consult, boas

(manual, etc.) when

needed

Problems in interpretation

of micrometer readings

,Reading,'understanding of

rules.& terminology

Attention span, ability to

listen

Miss first day.of,class

Writing words or fill-in.

items

7th grade reading level

'Do not believe accidents

can happen to, them

Failure to take notes',

inability to take notes
J

Diagnosis; 1.,'

Identify noises' A...identifying

sources:,i .

MeasUring,:crankshaftlliear-

ing clearance witirliCro-

meter (how to read &.

measure'with lovrjte

numbers

.PrOblemOn'oading

Failurelodo;notebook

Lick OfjnitiatiVe'to make

up missed notes or go for

help ,

Failure to diagnose &

measure, with micrometer,

thickness.. auges

.

Instructional Learning Causes Socfological/Cultural Causes Solutions

1 or.2 periods are devoted to

hOoklet instruction,

Instructor does not know who

is haVing trouble with terms/

'reading until test' is,given

lecture format:With equipment

demonstration

Dook.lists'rules,:Instructor

explains/demonstrates; book

does not explain why

Book requires memorizing

Notebooks

Might not have an engine making:

appropriate noises

Texts at 9th grade level

NoteboOks witn details.

Notebooks checked four times 'a

Jeer

Micrometer explained

No special services tOrovide

catch-U0 instructjen:Or

repeat '



AM 51

Problem Area for Student.:

Principles of,Cyrinder'b

Etc,

Principles of Operation of

Valves and,Valie Action

1rinciples of Water

. i Expansion,.Properties of

Coolants Regarding Types

bffiline:Pressure Caps

Movite. Diagnose Engine

\,/eTroUbleS

How to Estimate Cost of

Repairs

How to compute:piston

displacement,. compression

ratios':

How to Position Distributor

'Characteristics of Various

Auto Engines Manufactured,

'Student Related. Causes,

Same, as above

.pleasurement

ThicknesS gauges,

Problems in reboring

Might not be able.lo

explain protess irthen

use it ...
.

Reluctant to try if they

do hot understand'

.

Failure to understandor

apply basic knowledge'of

-engines to:

. -valve timing

ValVe overlap

firing order

Failure to recall variety of

data as needed:

Instructional learniag.Causes Sociologicalgulturat Causes , Solution's

Same as'above

Difficulty in using,shop,

manual

Difficulty in working math

Oroblems ,

Retention, of lecture until

labAime

:Failure to identify different,

types' etengines'

Inability to'remember Or re-

fain terminology. after

Instruction.

%.

Not enough.time to teach all

students all material.,

'leading.* book usage. is not

taught

Mathis not taught in class

instruttionfmightle too fast:

betiuse of time element

CoVer 17 chapters and anSwer

questions, in chapters

T



Student Related Causes,

Unable to read 9th grade'

levgor else do not do

reading assigned
,

Inability:to explain We assume inability, to

operations.in,writing.or explain equals failure Iv

orally. : comprehend,

2 operations done simul

taneously with 2 hanait:

(grinding valves) .

Reluctance 'Or, errors in

using shop manual

Rating distributor in

right position

Failure to measure correctly

Holding part' correctly.

Instructional Learning Causes, Sociological/Cultural Causes Solutions':



a ,Problem Area .for Student,

Principles of Operation

of Internal Combustion

,:'Theory

Design and, Function of

Engine OlockS: and f.

.0
Types

psychomotor:

Valves and ValVe Action

: .

:ProbleM Solving Involving

Math

.

Using Dial indiCator,

Making a Paper Gasket

Student Relategadses.,

Retention

Canno0eadYer

slow

aid students haVe

folake 12 Unit. load,:

which bits study` ime

.f'

1r0e4ing'.tycles:of

reVOintioilS of the

engine',

Mightnot.know degrees .of

cirCler 1 revolutions .

120'. '

inSOlVing problems n piston

,

.

position

instructional tearnin9110 Sociological/Cultural Causes Solutions

Text might. be above reading

level -,

Do not have,allengines'on

hand, buttheri:are,pictures

in boOks.,

No'SpeciaLseryices or

luttiring:for these student$:

'advise that better7students

:tutor 'slower ones

dame. asIbove , ,

Do test,probleMSoiVing,Idt

:,work few onboard, finish

lomeWork

'Orally; confirm in class

Same as problemS Undert 'first formal unit test except:.

"CharatteristiCs of VaribUs .,:for Safety and Micrometer

Auto Engines lanufactUret ':%;tests (includes tests on

;tools)

liffieulty learning

terminology, memorizing ,

i'terms 6 names ofthings,.:!..-,

Failure to distinguish

between angle.stones"

Failure to consult note:.

bobk manuals when needed

Applying, lecture information

to lab situations.

Failure to reedO.infotma-

tion (water expansion,

:internal combustion

4,

:;'14,

Pacelob:fast:. 90fleitiires , Failure to consult instruction

beforkr.by Mi0eiester:' :lanual.may be cultural

'(17 chapterS, per semester);

Tests above reading level of .

some; steps too large

tack an F-head,block

Tutoring not satitfactory,as

:Center wants to use good

AM students)s tutors. They

arenTgiod,ehough. don't

wantjo!end.time

A i

b



m Area for Student

Fundamentals of

Hcitk-:;

6-Battery

14'1f, DC Generator,

, .

ion;: of AlternatOr,

r-& Starter Control

ion of Ignition

9

ion

ion

Student Related Causes

Failure to irasp principles

(too abArtet).'....'

. .Ja ;P '

FailurellcomprMend the.

chemical1Oqqi!i0l process

Failure to rememberr,

difference betweenA and B

How to 016,0ieAt

:Same as: above

Fundamentals vrelectric

1,MotorAre not. clear

allure to understand or

retain hOw.:Sy*M',WorRs,.,

(When peilitS:'openli When-

spark occurs,)

of Transistorized Same as above

ing wiring diagram "
,

5coPe & Infra -red

st:Gas Analyzer

Ability toYead,diagram;

ability to, ViSualize?froM

'schematic

.Relating scope waVesr

*terns to their metnings,.

(identifying,

'RESEARCH AND OESION.PROJECT

AUTOMOTIVE MECHANICS
.

instructional Learning Causes SoCiologiCal/CulturaeCtuses 1.I/ Solutions

Learni4StepS too large; hence

IE Ulm's been made a

prerequisite

Constraint oq',inttructor to keep

up pace fori:SUccessfully

learning students

Need ,Jnore, repetition & rein-,
forcemen't,.'

Need ,nior1:' repeti ti on &. rein-

fotiieinent

ReqUireS translation from. con

ventional toltransistoriied.

System' .

Lackof time A'eq01PmeUt*

each student can have'thls

.:experience. Som4tudentS

1101Y Netyto use:these:Inttfter
*Ptiinent'leCture-teOching .



'Problem Area for Student : Student.Related Causes

Emission"Control. 'Reading problem:regarding

use of manuals; also.'

failure to transfer

4 Operation of Fuel; ystem

..(Carburetor, Etc.) Difficulty understanding

the circuits

InstructiOnal learning Guises:. Sociological /Cultural Causes::, Solutions

'Manuals are difficult to under-.

stand

RememberingOnciples,

applying knoWledgeusing

reason/logic tcarri.ve

'solution of 'problem;

prociss.of elimination

Confusion about differht

types of'controls (GM,

Frigidaire, Chrysler,

Failure to review enough;

to read textbook.

Air ,Conditioning Unit:.

How Systems Are Controlled

Possible insuffiCient drill in

'problem solving

Psychomotor

;,....?.1.,.:Diagnose battery..., 1hink: ',problem solving

DiignoseAiringSystem . Same as ,above

Proble

Spark plugs; rd to get' out

Assembling .a carburetor

Mahal dexteritY..

`letting threads set on 'a

brass-fitting:

-

hack of experience opportunities

lo reinforce

.,,



ki 53

...Problem ilrea. for. Student

Planning WOrk

Wheel' bearings* ( types) \

(typeOonstructto

Wheel alignment; hisic'

angles

5niPenSion 'diagnosis

Diagnosis

Brakes

...Not Having Had IE.9

Fundamentals,),-,

t (kilt andl,or Others:

',Aftually Endangered by

* '4
te?

RESEARCH MD DESIGN PROJECT'

AUTOMOTIVE MECHANICS

Student Related tauses Instructional leailiaLCansei CauSet: 'Solutions

,Wants to skip book work

*Pk Of experience

DiffiOulty lorning

terminology(

Failure to consult

manuals

Difficulty in thinking

& acting simultaneously

Retention of informiation

i Relating data to practical

situation

Difficulty interpreting..

Symptoms

tifficulty*calculating

*. 'Don't keep notebooks

Failure to recognize:parts

Failure to .f011oW.ipeasure7,
'

lents, chOOSinliianOal',:'

Failure to ute 'siMple math

correctly.

., A
Insufficientrel.nfortemodt

insufficient repetition with

real examples

practice in analytical skills

.116rksheets need finer steps,:

greater detail.

Student needs. to:be inventive

. ,

Don't read as a .matter Of course;,'

tend to avoid'reading



Aft

Problem Areas for,,. ;4/ 1; Student,Relatld ,Causes instrUctioual Leming Causes , SoCiological(Cultural Causes , SOlUtions

,0
/

lnabilt0 to Buy parts,

EngineAo Work, an (359).

of10% to' Pass

Safety...reit,

4]:4;

DistrictilecOiti,Students

,who are Unrealistic About

the Demantis,'. Prerequisites,

Etc, of ClaSsd. Some

Au*Studeas,Uo Not,Expect

or Wish to'Leorn from Lecture.

or Bookl. :Mego Not

en't Expect or Want,to

Bdoks,, Write Note7,:,

Books, Takeiests,

s.

'No Restrooms in Shop Area

Ro Aides to Allow for,

cn .Individualized'Attention

4D -.(Classeske Too Large)

Students Soetimes Want

Onlylnits or Time for.
Bucks (Federal Checks)

Ao 'Intention of Learning

.

Part-time Instructors Some-

JtMeOre Not Good.:','

Tikepes Not Allow 6ery-

'One'io Practice Everything`



RESEARCH AND DESIGN PROJECT

AUTOMOTIVE MECHANICS

-

Problem Area fer.Student

Idehtifying Clutch Parts

v.Y

Recognizing ;, PaitS,Utfi t `
for Use 7,,;:.A

Tool.,5election,

y

'461:L,

111114:. for 'Use In

T.rafie ssibh

e

tl

and

TOrgue .Converter

Hydraul i cs

How',Planetary Gear

Works

e.

:.Student Related Causes .

Failure to distinguish'

between types of clOtcheS

& 'parts

Application, of b6bk

jnoWledge,

Comprehension of gear

ratios, : 'Deficient math

:skills .(add, subtract;

Multiply, divide,

decimals)

nderstanding need"for

differrentmanufaCture6;'.

whi.not Interchangeable'

Understanding,the

principle (leverage)

Mith,(baSicS):

Instructional learnind Causes SOcibloqicaliCultural Causes

Sthetts need inure experiences

Students negolore. experiences.

Too br ef acquaintance; each'

manufacturing requirements ,

different

General math not intensive

..enough; needs to be specific

for auto specific problems .,

Hard to 546,1,Ao:s6e, to

demonstrate

lit hard to make visual

presentation (needs 3

dimension; not'just 1)

Solutions



Nt 54

Problem Area for .Student, Student Related Causes

Diagnosing Auto' Needs more experience,

6 Transmission: Fluid, 'confidence

Noise, Slip

Construction of .11W

, Axles; Differential

Speeds

Instructional, learning Causes ..SociOlogical/CUltural Causes '!Solutibns

p,



RESEAW DESIGN

PROJECT:

'STEPS OF CURRICULUM ANALYSIS.

STEP-4-

NOW THAT ,THE-TEAWHAS PINPOINTED,EXACTLY WHERE,THE TARGET
STUDENTS' AREENOUNTERING:PROBLEMS AND THE FACTORS CREATING.THE--
j'ROBLEMSi-THEYMILL. TURN 'THEIR ATTENTION ,,TOSOLVING THOSE'PROB.-
LEMS,

,SoLvING.:TK;'RfioBLEmsWJLL INVOLVE THE SELECTION OR-DEVELOP-
METHODSMENT OF NEW METHODS AND OF PISTRUCTIONNEW, PROGRAMS:AND::

14.EWSERNII-CES./ALL TAILORED :TO THE UNIQUE-NEEDS OF THE TARGET
LEARNERS,WoREi THtEAMCAN='..MAKE THESE KINDS OF DECISIONS,
HOWEVER, tHEY-MUST'.MORESPECIfICALLY: DEFINE:THE EXACT NATURE OF
THE MASTERY REQUIRED AND THE CRITERION .OF FOR EACH OF
THE CONTENT PROBLEM_AREAS THIS WILL ,G1 THEVE THEM ALL.JREQUIREO BE SURE THECHANGES THEY.RECOMMEND WILL'BOTH G1VE.EACH
TUDENT-THE SK1LLS/KNOWLEDGES/ATTITUDES-REQUIRED FOR; EMPLOYMENT

JAND. BE-RESPONSIYETO-THE LEARNERS' NEEDS, THE METHODS/MEDIAREC
-0MMENDATIONS IDENTIFIEILAT THIS STEP WELL BE EWITH TH.
RECOMMENDATIONS THAT WILL COME FROM STER:'5, -AWCOMBINATION-THEY
WILL CONSTITUTE 'THE TEAWS SOLUTIONS 70 THE PROBLEMS-

1).ETAiLED INSTRUCTIONS PROVIDED TO THE TEAM'FOR STEP ,4.

AA). RESTATE THE PRIORITY FROBLEMAREAAS TERMINAL PER'*.
FORMANCE OBJECTIVES:

DERIVE CRITERION MEASURES FOR EACH TERMINAL PERFORM -
ANCE OBJECTIVE,'

-

ANALYZE 7HE LEARNING REQUIREMENTS TO-ACHIEVE EACH

'ORG4IZE THE&(EONING STEPS.

E) ANALYZE ALTERNATIVE METHODS AND MEDIA.)

-73-



CORRIGAN ASSOCIATES
P.O.BOX 5089, ANAHEIM, CALIFORNIA 92804 - 1'7141.539,4359,

RESEARCH AND.DES1:GN PROJECT

-Devellopment of Mastery Skills-Identified as Priority Problem Areas,

Instructions_ For The Completion of Overall Step.4
..

As a result of the identification of problem areas"for disadvantAged

learners in the mastery skills for each course, the faculty analysts will

made decisions as to the following:

1-' Those pr'oblems which, can be handled within the instructional/

'learning environment of.-the special;areas' curriculum;

2 'Those problems whichshOuld be handled either by

have

a, other subject-moiter specialists (example, reading-;

speciarsupport services (example; counseling, gutOrlei

psychological,- placement, etc:).

riorities for development will have been also.

The'procedures listed below are thOile which ,will be performed by the

faculty to develop-learning sequences and solutions for learning problem

which can be 'handled jn the instructional/learning environment (#1.above).

Other problems will be referred to ap'propriate groups.

Throughout the procedure, itemized below, references will be.made t

portioqs of the SAFE manual, Designing FOr Predictable Learner Success- -

the manual used in the training sessions. The faculty analytt might reread -

the referenced sections for explanation, -examples, processes and form,s.

SUGGESTION: A more productive and efficient use of the facultyimie

might result in assigning,eAch member of the team a different problem'

mastery skill for development, applying the following steps. Group concurrenCe,

might be reached .in the indiYiduai products, periodically.. In this manner

several products might. be ,developed -in 'the time.that it would take the gihOup

to prOddce ohe.

STEP 1. .Re4tate the PAAtem Mazteky a4 a Yekiiiikat Pen604mance

Objective.,

Reference; SAFE,Manual, -pages 161 -178, neriOrog anciStat'ing

Terminal PerformanCe Objectives 1So.see paget 61-78,

"Oriteria for the,iting an& Critique of Performance Objectives.
4

Refer to the Statements in the c9Prse mastery analysis (cognitiyeP

psychomotor/affective). Ad& the elements/ to this statement which Will,

expand it into ,a well stated learning objective, as specified SAFE.-manual

-



efral-5otO' the:criterion measures identified, in the mastery

'-'401Y00Or the evalueiion portion of the,objective.

'Write. objective in left, column of Form I-2.

DeveTeAmi4atfen6okmance CAitetion

Reference: SAFE manual, ilages 179-199.

:=4:.If you dicinatstate,criteriOn measuresOurig mastery skill

analysi,S, devel*,theM:now from the TerMinaLPerfOrmance Objective:.

'.:Some groups :.already Performed'thisstepwhen:identifying the

criterion measures irithe:ourse mastery skill analysisAcriterion

and specific te5t, :items).

However,. .sinbe4ou have performed further analysis of. the mastery

skills' during problem identification, you might have generated further

Aat.a-or gained other insights learningproficiency. It is

suggested, therefOre, that you review the prestated criteria to deterigne..

. .14hether the'leVel of Profi.iency is still act-P.Pt.0 e or should

be increasedor:decreased;

4'.Whether the criterion measures or:.teSt Items_arOalid

-,:-.:,measureMent of achjeVement:of:the objective to indicate. mastery;

WhethOr:the.presentmethod Of:evalUation is :stilMSuitable or
.

.,,whether:(alterriate"Methods of evaluation' with the disadvantaged
.

population:might yi.0d the .data -required for evaluation;

Ahether:additional.itemsMust be added Orexisting items

deleted. or changedsothat the evaluation'inst t.or activity

Measures all aspects of.. mastery.

..Your expertise and your problem.identification analYsiS statements

will bp.the'basis :for these

If:cangesareHrequired., Make-them atthiS*int,,:

-:In :0e,:tecond'column of .Form 1 -2, "Criterion Statement;" list the .

con_ditions of eValuatjon:

In the. third coiUMn of Form I-2;write.in thejtemS

given to the,student in the testing .condition:

and instructions

a. If questions on ajinal exam are used for 0014#ion,

only those itemswhich.measure5.ithis,objective,

If a.unit test is to be used, the test might be,stapled to

the- form.:

include



If evaluation is perfOrmance of OsychoMOtOr skills or activities;

list the instructions given the. student.

STETi'.?3 Aiattoa o6 Lid/ming gegtatOirents -to Athieuebjectiva!'

Reference SAFE:manualRages.201-219, TaxdpbMieSjlandOut, and

pages 145-146.

Using form J-2, analyse the lead-up content (cognitive), skills

(psYchomoor), behavior (affective) required fcr.achievement of the

T.P.O.

!:ThoseggroupSwho used courSe:cohteht outlines for_identlfying,

asteryills' will:have a start on'this Step The subtoRitsoh:pl:

lihesAiig. ht represept lead=4 knowledge/skills:.,-.However , you might
.,

'determine Whether-theSe should be expanded td .give yu all the required.

data for learning related.. to thJ.P.O.:

An &ling ihis._analysis, the reference isthedisadvantagedlearnet:.

1. jdentify,first::what level in the taxonomy represents mastery.,,.

2 Analyse frcM the learner'sehtry le4t.kand,froM-Whatthe,learher

rieeds to knbwahcFd0 to bui1d all efementS of mastery

*Entry level refers to what they have mastered from previous

learning sequences or cour'S-'es.

-4 3. Refer to the taxonomies to determine what lead -up activities an

levels the learner must achieve7pn a continuum from=simple to.,complex.

Remember - -do not leave mit learning -levels.

--they must learn and practice the mastery level before

evaluation; i.e.,.if,they must analyse,Cfonot expect

to giveTearning experience in recall, comprehension,

anA application and then expect theM to analyse. They

must also have learning experience in analysing or

must learn how tb analyse.

The columns on For6,J-2 will give you cues..

STEP 4. kganize Lewmbig'Stel5S/Sequenci.

Reference: SAFE manual, Rages 277-299.

a. Using Form K-2, organize the learning requirements fromthe

Cognitive/Psychomotor/AffectiveAnalysis'(Form J-2, 3) into

the actual learning step sequence the learner will perform to

achieve-the objective.

7"-



Note; -might be in the on.dex you tated the ana.y64.e
on yoti ,iifight:want ,schedute ,sevenal. necae

compAehewsion be6on.e..app.e.i.caion (6an.

exainp4e). .0.,

Enter sequence `in the left column of Form K-72.
As you are sequenting the,learning steps, determine the respOne
desired from the learner. and whether thiswill,beevaluated..
Enter ;these :in the ecoric1-.C.olumn- of Forn0<-2.

STEP 5. MethodAledict Anatyiid
If n..

Reference: SAFE manual', papes'1305.;..329.

a., Using the tDecision!-Making Model on page 12,,,, SAFE manual,

.perform a,Method/Media analysis on each: l'earnimj step or a
sequenteof, leoning steps tO'determine the requirements. baSed
on the natiirle learning:activities., This analysis can
be perfOrmedigLickly once you practice using the Decision-Making

X:

InirColumn 3, FOrb K-2,' list the methods/media alternatives which
!

can-'be : used for '.:th'e'learning !step or a f.sequence. of. steps

,Model-

The alternatives might be those whid-h you know about now::
migiit also wish.'to investigate otherS which are aVailable. in

'ttig,Media Center. or which are commercially avai able7-1?oth of

(."..which can,be'streened-to determine if they meet. the requirements
for your population. Another possibility is that the Media.
Center might ".develop something,' -:if nothing-exists \,to' meet your
requireMOts.

In:. the last como, indicate your recommended selection, or
final sele6tian-Can be:made: during the 'Management ,planning step.



urriculuri

oilrse/Unit Title!

iItUAL°:SflE'.81/4...X:)..1?: Yr. FORM I-2

CurrlciOym.Analyst ,

: 'qERMINAL LEARNING REQUIREMENTS . 1,

late .

!11



CoUrSe/Un

T,R.O #

Leverd, $1 Wry; .

ACT1110.112E 81/2!1X 14"

tOGNITIVEiPSYCNOMOTOROFEOIVE ANALYSIS

FOR ,

TERMINAL PERFORMANCE OBJECTIVE

FORM J-2

Refer to: :,,jaionomies-7SAFE.Mind00

Jiandouts licOntlhies'c

REEALL... COMPREHENSION APPLICATION

.(Explanation) , poly to simulated

or real situation). ,

ANALYSIS

Break down into *parts)

59THESIS:

'(P'01 together elements/.

solve problems)

. .

EVALUATION

(Make 'judgments)



ACTUAL;SI4,
1"141'1

Cpur's0110,i;;: EAROG SE0Eil4

FORfl K-2.



Curriculum A
,!

Course/Unitrifle..

l

Terminal Performance,: Objectives
. !

. , ,',

At the I:. of the unit, the student I

; safet" vith a' score ,o 0

'
pie.:student Int;St Nye 103 correct answers

on the. safety! test.. Student cannot, en,fer

iSn'Op class until test is passed, Test may be

takeli until passel!, ,

Thef.:§tucfent will have 50 minutes -16, write

hi ;test answers, °
,.!



Course/Unit: A,M,

T..P,O # 1 _Safety Nit
° FR

Leve 1. of: Mastery:

REcAl.L,

(MA;r),',.,

CONITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE.

FORM J2

illefer to: Taxonomie --SAFE Manual, pps, 143.46

Handbuts n Taxonomies ,

COMPREHENSION

(Explanation)

LI APPLICATION ,

(Apply to simulated

or real situaf)ni

ANALYSIS

Break bp into parts

SYNTHESIS

(Pull together elements/

solve;froblemS)

EVALUATION

(Make judgments);

ectrical
dangefs.

Types .any(uses. of

)
/ fire' ext

shers.

Methods of good

housekeeoing,

mPri3c1P1.%'in

Mg and,

b.ending.

Chemical dIngeif

Need for stress on

safety.

HOw to use 'eledtric

power safely,

Row) avoid 'fir.1eS,,

RA to lift;Safep.,
Ark

for safety,'

w: to store and use

c emicols,

NoW avoid injury

to self'.or to 4.
ma ter ials'



J: 1 ScifetY 61iit

' , (EARNING STEPS

So.J-2,

;RESPONSE/EVALUATION

Take td.itf011owing ins ruction

at cd'MkehenSiOn Wevei
.

Require orOvaluatioOlndfeedback from

each student'prior 0:administering test,'

OemOstratiOn ef results of bad afety

praeti.4 (film ?; film strip?),

Safety fib Spcific to auto. shop,

Have a human-type AntiptO use ,,to

demonstrate .consequences of cai'eless'ness

in auto shop.

METHODPEDIAIELECTION'

Safety film4Cific to auto shop

available to students for

individual viewing: an "how -to=

be safe!! to reinforce concepts

on test,.

An animated:film.which.Shois what,,

may happen if safety rules an

precautions.0 ignored or

violated inJhe'auto shop,



4TERMIIAL LEARNING REOUIREMEN1t

Critericin Statement

aarfr, FORM. I-2

Curriculum Analyt:

Date

Tao

.4"1.'
,

Jitine beginning of laboratoryworki the student.

Ot, ogle to identify thz' t3cls n eded

gbuild an engine and understand t ir. use,

The student bi 1' be to identify -90% of ,the.

tools needed in e e r billIding.hy, showing

recognitiOn, naming thd tool and Its ,funetion. Pass an identification test at.90.

instructor points:to a random s.election

of shop,toolOndstUdent:muslAame 9 out

of 10,



Course/Unit;' A:M. 51

T.P4
2 , ..Tool Unit

#,

Cad of Mastery:

COGNITIVE/PSYCHOMOTOR/AFFECTIVE NALYSII. .

FOR

IERMINAL-RERFORMANOOBJECtiVE

4H '

.Refer to: Taxonomies- -SAFE; Manua.100..143.46

dobts On'Taxonomies

RECALL COMPREHENSION

0mory) '(Explanation)

APPLICATION

(Apply toasimulatodH

or real .Situation)

ANALYSIS

(Break down into parts )

What .cool ioof

like,

Categories and

functions of

tools,.

Size ;radations

of twrenthes and

sockets.

a.

J)ifferentkinds

of threading.

Thickness of

)1 gauges and lioto
to.

co use.

I.

what it is used or

,

Tower toOls:'

Clair* tools

A

'Sin:dent learns

wreriChisotket

sizes and

gradations.

Student:jearns.

difierint rinds

of threading. .

Importance qf 'using

correct :tout.

(danOri.Of 'wrong

ones)-.

How to use tool,

LooLat bo head;,

measure visual y;2

select right w nth

or socket for it

Explain differe'

,,..types of fools nd

their differeqes.

mated ::'

Measuring.



APPLICATION.;

(Apply to stpulated

or real situation).

e/Unit: A.M, 51

#2 .Tb'ol Unit .

of Mastery.

.

IL

rY)

COGNITIVE / PSYCHOMOTOR /AFFECTIVE ANALYSIS!

. , FOR .

TERMINAL PERFORMANCE OBJECTIVE
.A ,

Refer. obf Taxonomies-',..SAFE MOnual, Pps; T43

Handouts ohjaxondrOles
"

COMPREHENSION

(Explanation)

?lt. learns

1:toolS are

to measure,

) to cut,

tb turn,

. lift, bend

mt learns

power

:cols are

in -auto.

and.for

JO,

measure,

SYNTHESIS

(Pull together elements/

solve Problems).

FVALUATION'i:

AMake judgment0



'AX 51

2, Tool Unit

LEARNING SEQUENC

LEARNING STEPS RESPONSE/EVALUATION

t

Stuaent nameqAdol when asked;

elplainS

StUdent selects correct tool

Student explaInsrsignificance
of threading to toel selection.

rALTERNATE METHOS/MEDIA -11ETBOO/MEOIA SELECTION:

Film Or film strips showing tools And

their Uses.

Make a board to hang by tool room with

bolt-heads on it. Student must measure

sample and compare to his ein needbefore

requesting a wrenchsocket, cir thread,. .

*e'toot: -

Build a board game which students can use to

sharpen reCognition,of.sizes ancrthreadingS;

MakOinvent) a pocket-sized measbring

device' to aid'students in selec,tiOnbC

tools,' It needs to measure a)4oltS,,b):

screws, c°) holes,

AI of thoSe listed under

Alternate Methods/Media,



FRESNO CITY COLLEGE
AUTO MECHANICS 51

. HAND TOOL QUIZ



19. THE MOST COMMON AUTOMOTIVE-SHOP HAMMER IS :
A. THE: BRASS HAMMER
B THE CLAW HAMMER
C. THE BALL -PEEN. HAMMER

20. THE MOST COMMON SCREWDRIVER USED IN THE AUTOMOTIVE SHOP
KIND USED TO DRIVE :

A.. PHILLIPS-iimp, SCREWS
. SLOTTEDr; HEAD SCREWS

C . !ft- I lEA0 SCREWS

DRILLS , OR TWIST DRILLS , HAVE
A.. SEVERAL CUTTING EDGES
B TWO CUTTING EDGES
C . ONE, cum*: EKE



22. A MAJOR. DIFFERENCE BETWEEN THE ,BOX WRENCH AM) StXIKET WRENCHES TS.
THAT Till: socari. uoNot:

A. ''REQUIRES A SEPARATE HANDLE
B. IS LARGER
C. HAS MORE NOTCHES IN :THE HEAD

2 . DIRTY Olt BATrERED SCREW THREADS CAUSE TUE TORQUE REQUIRED TO TIGHT-
': 'EN A BOLT TO

A. INCREASE
B. DECREASE

c\c. STAY THE SAME

THE PURPOSE OF USING A FILE HANDLE 'WITH A FILE IS:
A. TO KEEP FROM BREAKING THE FILE
B. TO KEEP FROM DULLING THE FILE
C. TO PROTECT YOUR HAND

25. A HACKSAW BLADE WITH HOW MANY TEETH PER INCH IS RECOMMENDED FOR
CUTTING THIN TUBING?

A. 14
B. 18
C. 24
D. .32

.
. ,

26. Ill MAIN DISADVANTACE'OF ADJUSTABLE WRENCIU LS THAi-jHEY:
Frr MORE "TITAN 01\11.:, SIZE

B. . DO NOT liOLD ADJUSTMENT
COME IN SHORT LENOTHS.

D. COME IN VARIOUS SIZES

27. TILE TYPE OF PLIERS USED EXTENSIVELY FOR PULLING COTTER PINS AR.
THE:

A. DIAGONAL

B. LONG-NOSE
C. COMBINATION SUP -JOINT
D. VISE-GRIP

28. THE SIZE OF OPEN END WRENCHES INCREASES IN
A. 1/16 IN. STEPS B. 1/32 IN. STEPS

C. 1/8 IN. STEPS C. .1/4 IN. STEPS
A

29. THE CHANNEL-LOCK PLIERS ARE DESIGNED TO:4
A. LOCK CHANNELS
B. HAVE ADJUSTABLE OPENINGS OF DIFFERENT SIZES AND, AT, THE

'SAME TIME, THE JAWS REMAIN PARALLEL

30. THE END OF A PHILLIPS-TYPE SCREWDRIVER IS
A. FLAT BALDE
B. POINTED END WITH FOUR CROOVES

31. A SETSCREW WRENCH HAS

A. FOUR SIZES
B. SIX SIDES
C. EIGHT SID S



32. WHEN USING A CHISEL,,IT SHOULD BE HELD:
'A. TIGHTLY IN THE HAND
B. WITH A PAIR OF SLIP-JOINT PLIERS
C. LOO ELY IN THE HAND

3 . A, SCREW EXTI TOR.HAS:
Ai TAPERED RIGHT-HAND THREADS
13: TAPERED: LEFT-HAND THREADS

34: HACKSAW BLADES ARE MADE OF:
A. 'HIGH.GRADE-TOOL STEEL
B. CHILLED CAST IRON.
C. CARBALOY .

35. WHAT-IS THE USUAL C1 TING LIP ANGLE
A. 20°

W. 59°
C.. 75?

OK A TWIST DRILL?,

-94-
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;Curriculum .M,

Corsennit Titlq 15.1agallrit4ter

Terminal Performanc(Objectives
t

No. 3

. ,

By the ad of.tho,Unit, the student, will be able

to use a micrometer as an aid in measuring

TERMINAL LEARNING REOIREMENTS

FORM

Curriculum Analyst

Date

Criterion StatemootJ4 Criterion Measure6.
No, 3 No. 3

Ne. gust measure and' interpret micrometer' A, Instructor's Evaluation

reading with 1001 accuracy, Materials' Needed: '

1, A micrometer

2, An object to measure

(Measurements already known to
1

, instructor)

B. Instructor Signs Off Job Sheet on

Micrometer Unit,

Must pass written test ati01 accuracy. C. CoMpletion Test, on Micrometer (Parts

and Reading Diagram of Micrometer Reading)

You have been provided with a micrometer

and objects to measure,. Measure each and

show me your answers, You must achieve

100% accuracy, .

(;

You will also be required to:

I, Point to tilmeter and its parts;

name them kaliy and in wkiting (in

noteboo14 ":

2, Try te adjust micrometer to correct

dimension,

3, Select correct micrometer for inside

or outside measurement,

4, Solve problem in selecting correct

size and type of micrometer;

5, Fill in part names in a diagram,



f,norsn/Ilift A.M, '.1

Micrometer

Level ofilastery: r

COMITIVF/PSYCJIOMOTA/ATFEGTIVE ANALYSIS
rop

TtlIMINAI. PERFORMANCE OBJECTIVE

FORM J12
I s

..)),. ..

Refer tdf. axonoinics.,,SAFE 'Manual; pps, 1Ar.3016".

. liandonts on '6)061111es.

. . .'L..,,,.....--- 4,---.

,

',*,(Pull.

,

,

.

.

.

.,c;,,.,,
. SYNTHESIS ,

together elements/

'Sll'ie prohleml.
,

,

NONE ,
.. )

.

,

,

,

..,

.. .

,

e !

.

.

...,......................................._

.

.

.

RECALL

Awry)

, ..

1. Typrs nr

mIcroenters:

recopla by

4pwroce

.

2, Howto use

ialci'mter

3, liow,to. read

and ante .

deciroIs

.

4, Reconnia 11.

witrereter and

. i t s p aft,

5, Peuoive that,

° mitomtm

are built with

d I f ferent

ia;','ir

6, Perceive micro.

mters.are :

built for

different

tasks

7, Select correct

micrometer for

task aisigned

.

8, Know' ond

identify parts

of microMeter.

.,

COMPREHENSION

(Explanation) i

4 .

,

Function of micro.

meters

Types of ,micrometers

,

Parts of 'micrometers

. '

.

,

,

._

.

,

,APPLICATION ,'

(Apply to simulated

or real Sitpation)

,.

Place caliper', on object

Correctly,

,

.

Tighten tb)mble correctly

\

Compare micrometer reading

to a standard.

.

.

,.

,

7-...\

' ' ANALYSIS

(Break down into Parts)

1

,NONE
,

I

I

.

,

,

.

.

.

,

4

,

EVALUATION lir

(MpkerJudgments)

, i ,.

NONE.

,

.

y 0

.

,

,

'..



Course/Unit: A,M, 51

T:P;O. 0 . Micrometer

LEARNING STEPS

LEARNING SEQUENCE

FORM K-2

RESPONSE/EVALUATION

See J-2.

.1.
Evaluation to occur following'

instruction at the comprehension.

level, See Criterion Measure ;

on"I.2,

ALTERNATE METHODS/MEDIA

UseAmillimeter loO0 film .on how-to use

a.midrometer (types of),

Slide-cassette,program,

Have more 1 inch micrometers for stUdents

to practice on (apOroxiMately 15)%: Also

'have premeasured objetts to Measure.

Job- specific prcigrams for using a Micro-.

meter for) designated tasked,

METHOD/MEDIA SELECTil

Use all listed ulier'r

Alternate Methods/Media,

''



Curriculuin A,M. 51

Course /Unit Title #4 Measure

lerminal Performance Objectives

:FORM 1-2

Curi'i Cu 1 um' Ana lYst

No. 4 (A): 4easuring Cylinder wo, 4: Measuring a Cylinder Material-Needed:

By the: be unit the :Student 01 'be2

able to measure, with ,micrometer a Cylinder

and, determine. wether or not it is service-

Measurements

manual, 100Z conformit4 to Man

specs: by end of unit..

.

.Take a cylinderOn insideCro.

meter,' an Outside micrometer .andfor,

a dial indicator and a manual..

Determine whether cylinder

meets manufacturer's specifica,.

tions.



.Course/Unit: pm 51

T),0 # 4 (A) Measuring a Cylinder,'

Level of Mastery: Evaluation

RECALL

(Memory)

,CUGNITIVE/PSYCH0M0TOR/AFFEOTIVEANA6SIS

FOR
.,. ,

TERMINAL. PERFORMAN(c OBJECTIVE

FORM J-2

Refer. to: Taxonomies.--SAFE Manual, pps.14.3-4

Handouts on,TaXonomies

Know what a,cylinder

.;ts

tion and use,'

How to use a micro'

peter,

How o measure.a.

cylinder with

micrometer;

Know how to Use

service manual,

COMPREHENSION

(Explanation)

APPLICATION:

(Apply to simulated

or real situation)

Explain types and

purposes of cYlinder

and-how it works.'

Explain .why: measure-

pent' is necessary.

Explain how, to use

micrometer in

'case 'and where, ,

Demonstrate ability to use

micrometerknowledge.of

Where)t(Measure cylinder.

Read end find needed data

j',1) 00141.

ANALYSIS

(Break downlintdparts)

Measure'CYlInder! section:

dete6ine top'ring travel wear.

Measeibottom of cylinder for

teli*Check.for.out of round.

SYNTHESIS

(Pull together elements/

solve problems)

EVALUATION,

(Make judgments)

Compare micrometer reading

to service manual,

Determine if a cylinder,.

MeisureS in conformity

tolanufaCturer's specs;

o



Course/Unit: ,M. Si

(A),

Measurin' a Crlinder

LEARNING STEPS .RESPONSE /EVALUATION

Is sequence of Form.J2, as derived, ,

appropriate? (See. Form J-2.for, sequence

under RECALL)'

LEMMING SEQUENCE,

Pass written MCT test in clasS-.

room, at end of unit,. covering

RECALL: minimum 70 %,'

tomplete:Criteriion MeaSUre from

1.2 to test comprehension:

through evaluation,

ALTERNATE METHODS/MEDIA

Readzts/aido to supervise and inspect

work;

Scantron test matertols,,.

Film or filistriploaSsette shal019, A & B

on 14. (Criterionlieasurer

iii

FORM K-2

METHOD/MEDIA SELECTION

Laboratory Ossistant,(

Film or 'film sitip/rjssette ,

lhowing A 81 kOn'14, (Criterion
.

Measure).'



6Yriculom 0.:51

'Course/Unit Title !easurina for, Wear

TERMINAL LEARNING REQUIREMENTS

FORM 1-2

Curriculum Analyst

Date,

Iermidal Performance Objectives ' Criterion Statement, 'Criterion Measure

1

0
(.J

No, 5

.By the end of the unit,:the' student wi l l'

be able'to measure, with a micrometer, a

unksiwit anii. determine whether or not

is serviceablOasis.

Work* be' done according to servitemanual.

100% conformity trimanuiacturer's.,

specifications enOt'unit,'

oar

No,- 5

In claSs or shop:

Take'a crankshaft', an atside)licrometer, 2

11.bloeks,rand a manual, Put crankshaft in

blocks, remove mainbearings, measure.

:Compare measurement, to manual:: Write results.

InStructor will check measurement,



IMF

Course/Unit; AIM 51

T.P.0 MeesuriACrankshaft_for Wear

Level of Mastery:.

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

FORM

' Refer to: TaxonomiesSAFE Manual, pps, 143.46

Handouts' on Taxonomies

. .

._
,

RECALL,

',. (Memory),

COMPREHENSION

(Explanation)

'

APPLICATION

(Apply to simulated .

'or real situation)

.

ANALYSIS

{freak down'into parts) .

'

SYNTHESIS

(Pull together elements/

sOlveproblems)

.

,EVALUATION

lake judgments)

icromi:ter types

'

Design and .

funttion, of

,Crankshaft

i,

.

Why worn or bent

crankshaft must

be corrected,

Where to measure

a.crankshaft,

1

1 .

How to use specifiC

micrometer (inside/

outside), ,

..

.

Why. worn or bent

crankshaft must be

corrected.

,

,

Alocand where to place

mitrometer,

Write down measurement,

Compare it to manual

specs,

, ,

.
,

,

..,

. ,

..

Understand what 'aclual' micro-

meter reading means-in' terms

of evaluatingconditiwof ,

crankshaft, '

. ,

o

,

,

1

,

4

',Compareinicrometer reading

to specifications, ,

,

.

,

ti

,.

,

g

,

,

.1

,

Decide,on serviceability'

of crankshaft,

Of

.

, ,

,.,

'I

.

f

,

.



Ccurse/lini:. :AM,. 51

. tp,o, 4 V.easuring
e
a Crankshaft for Wear.

.EARNING SEQUENCE ta

,FORii

LEARNING STEPS

.,,Sre as X?,

1 .1

O

RESPOIISE/EVALIJATio

;ec.-14-and-tompPehonsjo1i-,

Answer questions on KT test

about kinds of micrometers

Respond t(i, questions. on lip'

test (75)',),

Show in notebooks knowledge of

. crankshafts

Appl lotion through, Evaluation;

See'CIVrionTeasure on I.2,

ALTEP,NATE IlEfi{OOS/161A

Students wok closely with instructor 'or

assistant'who explains and corrects, if
'necessary

Individualize AV ptYptation showing all
steps for 'student,

METNOMEOIA SELECTION

Teaching 'assistants to monitor

each student's work,

presentatibr

showing all steps for student,



Curriculum xiatitc
'TERMINAL 'LEARNING REQUIREMENTS

,Course/Unit Title Eng:ifil1 assand embly Procedures

FORM 1.2

Curriculum.Analyst

Date

Terminal hrformante Objectives Criterion Statement. Criterion Measure

r.

No.

By'the end of thk.Unit, theitudent will have

disassembled an automobile engine in the 'auto

6e,..ned the engini,ludged whether.tOebOre,

and/or rOTing'tylidders. and/or crankshaft,

and reassembled .the engine:

! ;'...

No. 6

By the end of the unit, the engine must be

reassemble0.100%.according to manufacturer's

.manual..

No. 6

After removing engine from, car; proceed

to disasSemble It, following procedure

sheet steps.;.. After the engine is

disassembled. an(clearied!

1, Yeasure'Crankshaft'and cylinders to

.determine their condition:.

2, If correctionb what
is necessaryIdlakethkrankfOor:'

cylinder meet manual specificatlont,.

3,

, .

Reassemble the engine according to

specifications, lest It,' .If further:.

correction is needed, make it..le-test

uptil'engine works properly,

122



S

r

Course/Unit: P. 5.1

T,P,0 # 6 Engine,Disassembly and Re-Assembly Procedures

.

Level of Mastery: .

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE Refer to: ,Taxonomies-fSAFE. Manual, pps, 143.46

Handoutt on Taxonomies

RECALL !

. (Memory)',

COMPREHENSION

(Explanation)

APPLICATION

(Apply to simulated .'

or real 'situation)

ANALYSIS

(Break do141 into parts) .,

SYNTHESIS- .g1

,(Pull together elements/ .

.:solve problems)

EVALUATION

(Make judgments)

Shop 'safety rules:-

and behaviors.

shad tools .are

needed'for tasks in

ilsassembly and

asseTbly,

['he parts of the

qine (by,Sight

Ind name),

Iow to measure:

rank'shaft or

:y1Inder with micro-

4ers and dial

ndicators. .',.

taps required to

e-ds$amble mina,

. ,

afety steps,

.

types and aesigns

of engines,

.

Why proceed in

orderly manner.

Importance of cranI6,

shaft ankylinder,

condition;

:,

What steps tojake

to service crank - ..

shaft or.cylinder,

.

POw to.clean,engine,

why, and where,

How safety steps.

protect you

.

, .

,,Having removed engine r

'from car, in the shop'

disasSemble,and clean

the engine, . '

I. Determine if Cylinder

and crankshaft meet

.manual specifidtions,'

After service, if

needed, reassemble,,

.-

follow all safety rules,

.

0,

.,..

,

iteMove engine from car, Jake

it%apart,following attached

procedure sheet steps..

Decide, after measuring,

crankshaft and cylinder,

whether either requires re-

boring or rOnOinq'or

whether they areusable with...

out service,

Compare your micrometer

and/or dial indicator

measurements with
.

factu

.

appropriate manu rer's.

Specifications,

Identify condition of

key parts' and then test

the engine. ..

.

.

.

Test engine to, .,

determine; .

I is engine

assembled according

to specification's?

,2. At:lest run?

3, do furtherrepairs

need.to be made?

.

.

,



Course/Unit: A.M. 51, Engine. Disassembly and Reassembly .Procedures,, 'LEARNING, SEQUENCE.

T.P.O. #

FOR

LEARNING STEPS

See procedure sheet attached 'to

RESPONSE /EVALUATION

Recall and Comprehension:

Pass.a Written PICT test at 74,

Apps! - tvaluation: /

Jest reassembled engine and

submWit to instructor!$:

See Criterion Measure on 1.2,

ALTERNATE METHODS/MEDIA METHOD /MEDIA SELECTION

Films/film strips showing step-by-step

disassembly and reassembly of engine.

T,A, to,help Supervise and assist students,

Large charts, showing sequence of steps ,

available on easels so student can set one

up forreferencelearlis worOtation -,

can be referred to at a glance.

Videotape demonstration,

Instructor disassembles an engine in front

of class: commenting, questioning,,.

checking, etc,

All of thoseliSted under

. Alternate Methods/Media',



. ENGINE DISASS1NBLE PROCEDURE.

AFTER REMOVING ENGINE FROM CAR PROCEED AS FOLLOWED:

jr CLEAN' ENGINE

2. REMOVE DRAIN PLUG AND DRAIN OIL'

3. REMOVE FREEZE. PLUG ON SIDE OF BLOCK AND DRAIN WATER

4. PUT ENGINE ON WORK BENCH (SECURE WITH BLOCKS)

. REMOVE',DISTRIBUTOR

. REMOVE CARBURETOR' AND INTAKE MANIFOLD

7. REMOVE ROCKER COVERS

8. -REMOVE ROCKER ARM SHAFT ASSEMBLY OR LOOS-EN ROC ER
ARM NUT

9. REMOVE PUSH RODS

10, REMOVE VALLEY COVER

11. REMOVE HEAD (BE SURE TO MARK LEFT OR RIGHT

t.

.12: REMOVE FUEL-PUMP

REMOVE f.IATE PUMP

14. REMOVE -VIBRATION DAMPER- ON SOME ENGINES IT IS .yEs
SESARY TO REMOVE OIL PAN BEFORE :PROCEEDING

REMOVE TIMING ,COVER

16. R'Embn GEAR AND' CHAIN,-- e

17. PULLOUT ALL LIFTERS

PULL OUT THE *CAM. SHAFT

19. DISCONNECT THE TRANSMISSION (4 VOLTS'-'4N STANDARD),...
AND REMOVE Od AUTOMATIC TRANSMISSION; PULL CONVER-
TER AND TRANSMISSION AS ONE UNIT.

20. REMOVE. OIL FILTER

21. REMOVE PRESSURE PLATE. AND( CLUTCH

REMOVE BELLHOUS;NG

REMOVE ENGINE,- MOUNTS



24. REMOVV,STARTEk

25.:. REMOVE OIL PAN

.26. REMOVE OIL PUMP (OUSOME.ENGINES REMOVE SPLASH,PAN).

27. MARK ALL RODS AND CAPS WITS NUMBER STAMPS. ON THE SIDE WHICH IS OPPOSITE
THE CAMSHAFT.

28. IMPORTANT- -MARK ALL MAIN BEARINGS (I.E. #1, #2

29. REMOVE RIDGE FROM ALL CYLINDERS

30. iREMOVE ROD NUT

31. REMOVE ROD CAP

32. INSTALL RUBBER BOOTS ON ROD BOLTS TO PROTECT: CRANKSHAFT

33. PUSH PISTON AND ROD OUT OF BLOCK AND INSTALL CAP AND NUT ON THE ROD

34. REPEAT ON EACH PISTON AND ROD ASSEMBLY UNTIL ALL OF THEM ARE OUT

35. REMOVE MAIN BEARING CAPS

36. REMOVE CRANKSHAFT

37. MEASURE BLOCK AND CRANK AND,-CAM

3$. MAKE JUDGMENT ON WHETHER TO REBORE OR RE-RING

39. REMOVE ALL FREEZE PLUS AND CAM BUSHINGS

440. HOT TANK DEGREASE ENGINE (NOTICE-DO'NOT PUT ANY. ALUMINUM `PARTS IN tHE.
HOT TANK)

41. STEAM CLEAN ENGINE BEFORE ANY ASSEMBLY WORK



ENGINE ASSEMBLY PROCEDURE

. Install cambushing (be careful not to damage bushings).

2, Install all freeze'plugs and galley plugs on all sides of the block.

3. Lube cambushing with assembly lube.

4. Install camshaft.

5. Install all main bearings on block.

6. Install rear main bearing seal (upper half).

7. Lubricate all mainbearings with assembly lube.

8. Set the crankshaft on the block gently.

9. :Put rear main seal (lOwdr half) onthe main bearing cap.

10. Put mainbear ng (lower half) on the main bearing caps.

11. Putall main caps on and torque. Install flywheel (flex plate)`.

12.. Remove one cap and check oil clearance with plastigage.

3. Install cam gear, crank gear and timing chain:

14. Check rod and piston assembly: check rod alignment (align if needed);
check 'ring end gap; check side clearance (between grove and ring) and
regroove 'if needed;, check ristpin (install new pins if needed); check
rod big end for roundness (recondition if needed).
T I

15. Install rings on all pistons (oil ring bottom groove).

16. Lubricate the rtfigs with engine oil SAE #39.

171. 'Compress rings with ring compressor.

4.

18. Install rubber protectors on rod bolts; lubricate rod bearings.,

19. Insert piston, into the cylinder with marks of piston to the front of
engine and the oil hole of the rod opposite the camshaft,

-

2 . ,Push piston intothe cylinder. with 'a soft-hammer untilAhering compressor
is.free of the piston.

21. HOld and.guide-the ro.d:to the crankshaftwhile'pusbing the piston in-all
the way:

.

22. 'Install-the correct rod cap and nuts and torque to speCiffeations,



Engine Assembly RrocedurejContlnued)

23. Repeat #16 through #22-on each piston and rod assembly.

24: Install new timing cover seal onto. the time cover.

25. On some engines, install oil sling on crankshaft.

26. Install timing cover.

27. Install oil pump (lubricate with engine oil). On some engines install
splash pan-and oil pipe.

28. Install oil pan gasket.

29. Install oil pan be sure drain plug is tight).

30. Install lifters.

31. Install head gaskets and set heads on blocks

32. Ins:tall head bolts and torque to specification.

33. Install push rods and rocker arms or rocker arm assembly.

34. Install valley cover gasket and valley cover on some engines.

35. Install intake manifold gaskets and intake manifold.

36. Install distributor: a) bring number one piston to T.D.C.; put
, distributor in with rotor pointing to #1. -4

37. ,,Adjust, valve clearance.



Course/Unit: A,M, 51,

# Re-size Big End of Connecting Rod

Level, of Mastery:

RECALL

(Melory)

Use of service

manualS.,

Use of dial

indicator.

Use:of tools.

Use' of honing'

unit.

Assembly of rod

"4 and cap.

Safety rules.

131

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

COMPREHENSION, APPLICATION

(E0lanation) (Apply to simulated

,
or real situation)

Why Connecting rod

must be. right,

Polo disassembte

and reassemble rod,

Uow to measure rod,

How to hone rod, if

necessary,

HOw safety rules

protect.you,

FORM. J2

I

Refeto: TaxondNes..SAFE Manual, pps, 14346

Handouti on Taxonomies

Comparison of measurements

to manual,

Determining:Whether rod

as measured meets,bearing

manual specs. and on that

basis evaluating whether

rod is usable, If it

needs work, decidewhat

5hquid be done,

Hone Tod, if necessary,'

'(See aitached,Precedure

Sheet,)

Follow all safety rules,

ANALYSIS

(Break: down Into part0

SYNTHESIS

(Pull together elementil.

solve problems)

EVALUATION

(Make judgments)



CuiirsqUnit:qa
T.P.°. Rod

id

LEMMING STEPS

LEARNING SEQUENCE

FORM 10

SequeOce From) itt le to .1) I o.'

See

RESPONSE /EVALUATION ,

ReCall and Comprehension:,.

ALTERNATE METHODS/MEDIA

In shop, during operation,

student will explain; orally,

function Of connecting rod and

mhrit.Must be right;:

Student will answer MET question':

)ertainiii001pO #6 in'elass

at Mid-term;'

:

Studept,011 show knowlOge and

Wiliness to use Manual

flicrometer.cOrrectly and will

follow procedure sheet in*te-

ti'Ook: and make; appropriate note-

book entries 'of his own project,

Instructor inipects noteboOk,

,

Per Criterion'Statement

,,b)11ave. T.A. the rod and.dial. indicator

before each student tries engine;

Film strip showing step-hy,step pro

cedure.

J,A, supervised honing practice,.

Video dembnitratioh,

/1

*
)1ETHOOPIEDIA SELECTION

All those listed under

Alternate Methods/redia.



PROCEDURE SHEET
ROD RECONDITIONING

Determine rod bore size from specification manual.

2. Adjust dial indicator'sgage to read rod bore size.

3-, '$e)ect hoping unit to:fit rod.

4. Disassemble rod and remove bolts.

5. Grind rod end and cap.

Assemble rod and cap. Torque bolts.

7. Set up hone and resize rod:until bore size is correct.

Materials Needed:

1. Torque wrench
2. J3rass mallet
3. 1/2" socket
4. 2" - 3" micrometer
5. HOning,upit
6. .Honing. stones

7.. File
8. Rod.
9. Vise



COrriculum

CeurselUnit Title lebore Cylinders

TERMINAL LEARNING REQUIREMENTS

FORM, 112 .

'Curriculum 'Analyst

Date.

Termina4 Performance 'Objectives Criterion Statement. Criterion Measure

41L 3

By the end of the unit, the. student will be able

0 :rebore a cylinder,

H

No;' 8

The:reboring will be done in the auto.shOp

'according .td serviceInanual, 100% conformity

to manufacturer's Specs, by end of unit,

No,, 8

Take an engine cylinder; boring bar, micro-

.
meteiiqinside and outside), boring bar tool

kit and proceed according to procedlie sheet,

Instructor will measure with micrometer to.

check work. .

137



Course/UnitC A.M. 51

T.P.O d .8 Rebore Cy12_.....41indei

Level,cif Mastery:

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

FORM J-2

Refer to Taxonomies--SAFE ManUal, pps..143-46'

Handouts on Taxonomies ',

. RECALL

.(1,Ieniry)

COMPREHENSION.'

(Explanation)

APPLICATION

(Apply to simulated

or real situation)

ANALYSIS

Break down into parts).

SYNTHESIS .

(Pull together elements/

solve problemi)

EVALUATION

.(Make judgments)

What a cylinder

is.

Function of

cylinder.

Tools to be used

and how to use

them.

How-to use

appropriate

miOrometers.

How to' check for

1_, manual spotifiCa-

w tions.

C.

Safety measures

in lifting and

J.

1,3

Now cylinder works

and why it Aust be

right.

What measurements'

will show. Now to

interpret findings.

See attached procedure Plan steps .to be followed, Check findings against

manual.

Determine. whether work

done has brought

cylinder to manufacturer1F

specs.

13S



Course/Unit: ,km ci

.
T.P.0:11 8 Rebore a Cylinde'r

LEARNING,iSEQUENCE

N

I.

LEARNING STEPS RESPONSE /EVACUATION ALTERNATE METHODS/MEDIA

.

.

Se(attached procedur'e sheet. Recall and Comprehension:

pass MCT test at 70%,.inclass,

at end of unit.
4

Application through Evaluation:

Perform job at 100% According to

manufacturer's specs. InStructot

signs worksheet upon satisfactory

completion of task, See

CriteHon Measurft in 1-2. ,

Filniand/or.film strips showing,:sep-by-.

step procedure:. .

k..Preparation

MeasureMent

C, Manual SpeCifications

D. Computation orAmount of Boring to be

Done end Where to'Bore

f, Boring Bar,and Boring, Bar To

F. Sharpening Tool,

Use Tool',

H. 'Check Work

A film 0 film strip, review of tools.used

in re-boring. ,

METHOD/MEDIA SELECTION,

's s , ,

Teaching Assistant to help supervise tasks.

Video-tape demonstration;



Rebore cylinder:

Prepare cylinder block surface. ReMoVe studs and pins. CrbSsfile

PROCEDURE SHEET' FOR. REBORING CYLINDER
u.

necessary.

Measure cylinders and determine amount of removal.

Select correct sie anchor and bolt and secure in cylinder to be bordd.

d. Carefully, carry boring machine, less motor, and place one surface of
cylinder block. (Have help when carrying heavy equipment.")

e. Slide machine over ahchor bolt and roughly align bar over cylinder to be
machined.

f. Select correct set of centering pins and install in bar.
pins by turning upper knob of bai-.c/clockwise.

Slowly lower bar into cylinder, centering as necessary, to selected
centering depth.

h. Expand centering pins by turning upper knob of bar clockwise until b.

is centered. Do not apply too much pressure.

After centering bar, lock machine to anchor.

Retract centering pins and remove.

Select.correct tool and sharpen.

Retract centering

Adjust micrometer to selected rebOre diameter (if:,;rebore-is over .020 ",
more than one.cut is necessary) Allow :0015" to .002" for finishing..

m..:,Jhstall.cutter'holder:An.liar'and;r01ce0i.crometer in bar with ring to
Teft;pottom micrometer and turn ring tOright.' Lock Cutter Holder.

'Remove micrometer.

Shift lever to low' speed.

Mount motor and lock.

Adjustdepth scale and stop.

Start motor and'snap lever at

Cheek cut closely.



Curriculum, A t sl 49

Course/Unit Title jiurilthits_L_
TERMINAL LEARNING REGUIREMENTS

Curriculum Analyst

Date

FORM 1.2

`Terminal Performance Objectives

No. 9

By the end of the unit, the student will have

Paqrd a wrist pin bushihg to determine,if it

is usable or needs to be replaced:- If it needs

to bo replaced, he will' change the bushing and

rc.size it.to fit the wrist pin;

No, 9

Criterion.Statement

100 conformity to manufacturer',s spicifjCations

.as to clearances.

The work must be checked with a dial indicator

until it is in conformity to specifications.

No. 9

.Criterion Measure

Using a piston, wrist pin bushings,

Wrist pin, and shop specification manual,

determine by measuring with a dial

indicator gauge' if the rod, piston, and

wrist pin are in accordance with

manufacturer's specifications: If it is

not, change the bushincyand'retize ft to

-fit the wrist pin. The instructor will

evaluate and inspect work to determine if

it meets manufactureCs specifications..



Course/Olt., A,M,. 51

T,P.0 9, Fit WriSt Piris

Level 'Of Mastery:

o,..
. RECALL.

(Memory)

GNITIVE /PSYCHOMOTOR /AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

COMPREHENSION
.

(Explanation)...

APPLICATION

IP:ply to Simulated

or real situationr,

Use, of

2. How to use manual

3, What is,Adial .

4, How to use it,

Purpose of piston,

Function of wrist

pins and bushings,

1, Use of wristlin

re- sizing

machine,

What.,the dial

indicator:can,show,

Why, clearances must

be correct in.'

bushings for wrist

pins.

What can happen If

clearances are'not

according to

specifications..

Re-sizeolfist pin

buihih% using appropriate

ANALYSIS

(Break down into parts.

Refer to: TaxonomiesSAFE Minual, pps, 143.46

}iandouts on Taxonomies

SYNTHESIS.

(Pull together elementsi,

solve problems) !,

EVALUATION ,

(Make Judgments)

Remeasure,

(See attached procedure

sheet.) :

Measure pin and bushing with

dial indicator, If wrist -

pin bushing must be replated,

.procedUre sheet

attached,

Climpa're findings, to manual,, Make's judgment on

usability 'of wrist)pin

bushings, or, if.

bushing...as been re'-

placed, whether it

meets skcifications,



Co rse/Unit: A.M. 51

# 9 'Fit Wrist Pins

LEARNING SEggq

RESPONSE/EVALUATION

d" 1 Mon.
es a Fclasi

by'endof unit. !

Ap lication:ud Evaluation:

Vr arm :ON-5-555.rmity

to Manufacturer's specifications

Instructor's inspection.

See Criteriori,leastire,on 1.2.

SeOttacbed ProAdure sheet and recall on Film and/or film strip 'showing stopby.

step pr'Ocedure:

I.A. to help, supervise tasks,,



PROCEDURE SHEET
WRIST PIN FITTING

1. Replace PistoP 'pin bushings. (Use hand-held driver.)

2. Select correct honing mandrel (.840, .900, etc.).

3. Select correct honing stone (7, 9, 12 grit).

4. Set dial gage to read pin size. (Use 2 plus as a standard.)

5 Hone bushings to fit wrist pin (.0008.001 clearance).



,CurriculUm A.M 51

Course/Unit Title Service Naives and hive Seats

TERMINAL LEARNINGCREQUIRERENTS

FORM'.1-2

Curriculum Analyst

Date

si

10

By the'end of unit, thestudent'Will,be able

to AiSassemble A cylinder head and determine:what

service work is required to rebUild the,head to

meet the manufacturers specifications.

ND, 10

'Ark is to be donein the Shop .according'to

service manual, 100% conformity to. manufacturer's

specs, by the end, of the

Must 'pass written test at 70% accuracy..

No, 10

4ake'a cylinder'head, spring compressor, bra*

.:mallet,.diSastembleihead and proceed accord6g

to. procedure sheet (attached) to:determine

whether the head meets:manufacturer's

specifiCations or must be'rebuilt, If it

must be rebuilt do so according to
.

anufacturer's specifications, .



Course/Unit: A,M, 51

T.P,O 1 10 'ServiCelibtelinilaVLSeats

Level' of Mastery:

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

FORM J2

Refer to: TaxonomiesSAFE Manual ups., 143.46

HandoUts. on Taxononiies

RECALL

(Memory).

COMPREHENSION

(Explanation)

APPLICATION

(Apply,to simulated

or real situation)

ANALYSIS

(Break down into parts)

SYNTHESIS

(Pull together elements/

solve problems)

EVALUATION'

(Make judgments)

What cylinder-head

is,

Correct tools to

use and how to

use them,

Mow to disassemble

Where procedure

sheet is-- and

to use Manual,

How to use. Micro-

.meter,

Why it is'necessary

to.disassemble-the

head to check valve

and valve seats:

Why it is necessary

to grind valves and

Valve seats,

Take. ylinder. head apart,

Clean all parts', examine

them', measure them,'

Service where needed,

,See attached criterion

measure sheet for TPO #9,

Comparison of cylinder head

Seats.and valves, valve

springs to manufacturer's

service manual,

After:disassembly;

determine what service

work is'required to rep

build cylinder head to

meet manufacturer's

specs,

Determine if repair

meets manufacturer's

specification



CoUrse/Unitt': 51:

T.P.O. I. 10 Service-Valves and Valve Seats

LEARNING SEQUENCE

LEARNING STEPS' METHOD/MED1A SELECTION

See cylinder head service procedure

and/or J-2 (application)

Recall and Comprehensiou.

Atend of unit; in oliss,

student must pass 10 % questions

kbt&tion - Evaluation:

During shop work, the instructor

observes to see if procedures

are being carried out,

When project is finished,

instructor will inspect it, for

100 kconformity,to manufacturer's

specs:

Use 8 Millimeter loop film on hOWtO

service a cylinder head.

Slide-cassette program servicing

Cylinder:heads.

jeathirfg assistant to help supervise.

procedures and to nspect finished work,

Video.demonstratiOn.

See the Criterion Measure on

I.2,



a '1

t)dYLINDER HLA6 SERVICE PROCEDURE

!

DISASSEMBLE HEAD - (SPRING COMPRESSOR,.HAMMER,.:ANDIOLD PISTON PIN)

2. CLEAN VALVES (WIRE BRUSH, CHECK FOR STEM WEAR, DISCARD BAD VALVES)

. . .
.

3. CLAN cILINopt 10p AND cpmausTTqw:clomults .(HOT. TANK AND STEAM CLEAN)°
''..(SCRAPE CARBON.:11EFORE.CIASS:BEADIHO:

706 CHECK HEAD SURFACEFORSTRAIGHTNESS. (SURFACE IF NECESSARY)

. DEBURRSHARP-EDGES IF HEAD HAS BEEN SURFACED-

GLASSAIEAD'COMBUSTION.CHAMBERS

..MAGNAFLUX AND VISUALLY.CHECKFOR CRAOKS:.'

CHECK RUNOUT 'AND MARGIN.

GRIND -AM/ REFACE VALVE GHECK SPECIFICATIONS)

10. GRIND STEM END AND CHAMFER

RECONDITION 'VALVE GUIDES (KNURL OR REPLACE)

12. .cur cmg,FoR SEALS.

'GRIND'.VALVE SEATS- (NARROW IF NECESSARY)
45. '7... SEAT ANGLE

15 - 30 NARROW STONES
. C. 60 NARROW CUTTER

14. CHECK SEAT CONTACT AREA AND SEAT WIDTH
, .

15. CHECK VALVE STEM HEIGHT

16. CLEAN HEAD WITH STEAM BEFORE ASSEMBLY

17. LUBE GUIDES, VALVES, SEALS, AND INSTALL

18.:: CHECK SPRING TENSION' AND 'INSTALLED spRigpcia(pqm-IF NECESSARY)

-150-

hti



curriculum 111 R, TERMINAL LEARNINGREPIU16NTS

Course/Unitlitii
Ho W to Position Distributor 'and,Time Engine

,.

FORM 1.2

CurriculaM Analyst

Date '

.Criterion Statement

No, .11

By,the.end:o0his unit, thkstudent will beible

to ;set a distributor in an engine correctly and

tine the:engi 100% in a!lrordance with.

manufacturer's sPecifications,

Theengini Must run after the distributor is

replaced, liming must. matchianufacture's

specifications, plus Or minus 2 degrees

is

No, 11

.
,

Using aOengine whIch, needs to belimedra

manufacturer's' seNiOe manual, install

!,,distributor correctly. Test it with, engine

running:ase timing light to time ithe engine .

while ifjs.running',-,-InSpettionbY instructor

follow,completion Of timing,

V



Course/Unit; A.M. $1

LP.° # 1, '1 oi I I I

Level of Mastery:

RECALL

(Memory)

and Time Engine .

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

COMPREHENSION

(Explanation)

APPLICATION

(Apply, to simulated

or real'. situation)

Use of manuals.

Arrangment.of

engines.

L,

WhiCh tools'are

needed for 'task.

What distributor is

And what. it does.

What your engine's

firing order is.'

Which is #1 spark!.

1069?

Which is #1 'piston?

Function of timing

marks.

'Referto: TaxonoMiesSAFE Manual, pps. l4 .46

Handouts on Taxonomies.

ANALYSIS SYNTHESIS

Break dOWn into parts). (Pull together elements/

splVe problems)

EVALUATION

:(Make jtidgMents),,

n III. a distributor

10n*O11e:

Time the'.engine so that'

it runs smoothly,

Determine, by manual,arrangemeni,

of engine ,and order.

Set' distributor according to

'attached procedure'sheeL,

lime'andlest distdbutor and

set spark plugs, .

What to do if the

distributbr does not fit

all the way down.

Decide when task is

..,completed in 1001( .

,:tompl lance wj 01.

:nianufacturer"S'

''specifications,,



Cou'i"se/Unit: A.M. 51
\,1

T.P,O..i.11 How to,Position Distrlbutor and iTiMe'Engine

FORM W

See attached prodedure sheet,

,

MCT questions on unit test;

must pass at, (.

'Complete worksheets and submit

work for instructor's

evaluation,'

TF,ANRIE :METROOS/MEOIA

stOp'sowit*step,by.stei)

Installation and Positinnin9 4f d1s1r9biitq

and use of timing light. insotting

plugs, '

help supervise and evaliate: w

'Film or fthi strip explailrinOher.
gOeS wrong and what hapPens;:'.:.

V I de61demonitrat ionlinust have. soUnd)



ENOINEIGNITION,TIWNG PROCEDURE

Determine engine 'to be timed.

Look up 'cyliniier arrangement of engine in manufacturer's service manual.

Look up firing order of engine in manual.

4. Remove #1 spark plug and crank engine over and position
T.D.C. in 'firing position.

AFlign timing. marks.

Jl piston near

Install distributor,positioning thd vacuum advance unit according. to
manufacturer's service manual with rotor pointing to #1 spark pldg wire
on distributor cap:
Note: if distributdr.does not fit all the way dloWn, the oil pumP

' drive shaft is not connected to distkibutor shaft, so, 'crank
engine over until distributor droOs into place. Then osition
.#1 piston T.D.C. in firing position.

Rotate distributor against rotation so the points just open.

8. Tighten distributo,;hold down; and installOstributor cap.

9. Install spark.plug wires starting with #1 in, the rotation. of the
, distributor; according to:the firing order, install the rest of the
spark plug wires:

10. Connect.timing light. and start engine. Final setting will be with'
engine operatingvacuum line disconnected, engine at idle RPM."



Curritulum:9,-11 .012

Course/Unit Title. ingine Troyhleshooting.

110,'. 12

By the end of ko t, the'student will bO able

to diagnose en* rOblems and determine what

service'work is thlaired to.repair engine to meet

Aanufacturee specifications,

Terminal'

TERMINAL LEARNING REQUIREMENTS

.

FARM

CUrriculbM Analyst

Date

No, 12

Trouble ShoetiWgwork is to)e'done in the,auto'.

shop'according p"thelervice4manual,10%':

conformity to the serviceman by the end of

the unit,

No, 12

Using an engi iagnostic tools
.determine if it'in ,accordance.

With manuf4 *4'40cIfizotions or lt,

it needs car(' etio -writes recomendation

Must pass MCI. g,-70tdcouracy.

for correttil'''

100%. ini0CtirA!,gdr

N.

In

;V



_AA. 51

12 Engine Troubleshooting

Mastery:

COMPREHENSION

(Explanation)

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS.

. FOR

TERMINAL PERFORMANCE OBJECTIVE

.70

- FORM J-7

".Refer to: Taxonomies - -SAFE Manual, pps,

Handoutson'Taxonomies

of tauSes of abnormal

nbustion:t noises.
,

Iamentals. Causes for loss of

t &impression.

'and -

systems. 'Causes for oil

leakage or

leis. excessive use.

inostic Cause .of engine

smoking.

to be

APPLICATION

(Apply to simulated

Or real situation)..

Turn on engine, test

.spark plugs and conduct

,visual inspection. .

Engine off: . Test- inside

of 'engine with diagnostic

equipment,

ANALYSIS.

(Break down,into parts)

Follow procqdun
on procedurOe

SYNTHESIS .

(Pull together:eleMents/

solve problems)

,Compare findings in engine'.

. to nfanufacturer's

specifications.

Look' for'alternate

explanations if necessary.

Decide at each stev,'

Whether the'part

examined is fUnctidaing

satisfactorily,. For

each part found not to

be functioning properly,

prbscribe what should,

be'done to make it

vinfOrm to:manufadurert

.specifications,.

Causes.of pOor

. engine .performance,.



Courseitimitl 01. 51

ingibe Troubleshooting?:

LEARNING SEQUENCE

follow procedures outlined in

textbooks,

1

The'itudel011.'examine,'

listen, and an.:,

;''eql:147401jKove.r
deficiencesY '16.011i;bsing

manufacturer's manta%

determine, what needs to be

done to Makeengineperform.

jvaluationis donelf

instructor's'inspection'ind

4ouble-checking on work done,

See Criterion,lleasorev 14.

METHOD /MEDIA SELECTION

film and film strvidth'Soundlrack of

noises,luestlorisAnd:responseS
built in,,

.

`TA. to assist in:Aupervision-and.:,:':.

inspection. '',

1;1

ti



ENGINE DIAGNOSIS

Automotive Encyclopedia

'Condition and Possible Cause

1nyine Will ti.a sial
Weak hatleiy.

2. Corrined or loose bat (cry connections.
3: Loose ground conitectintis for hattcry'andlorengine.
4, Fault)? darter Or.solenonl. .

5. gois.lore op ignition cables and distraint or.cap.
6. Faulty ignition cables.
7. Faulty coil.
8. Incorreet spark pIng.gap.-
9. Incorrect ignition timing;

10. Dirt or water in fuel or. carburetor.

11. Carburetor.
12. Inc'orrect carbinetor Niat setting.
13: F'aultjo'fiiel pump:

'14. Carburetot petrolating IvapotAlick.):: .
I Sti( kiny
if. INl it :t111111 .1,1811ity

.5./. 11;1..1

All :11,1110 .1

!I. Milli/ C110%11111 ; le111111

20. Faulty iguiluiudislIthutoi.

t:ngine.StIlls-'..
Idle. speed set loo

2. (nem iectelinke adjuslinent.
3. Idle miXture too lean or too

'4. Ineorrect carburetor float selling.
5. Intake manifold. leak.

WOrndistributor rotOr..
7. Incorrect ignition .

X: Funky
valve:lash tinetlianical 101(14

10. r aihineim iloal needle valve iimpetailve.
Float levelineinie.ci....

12. Choke defectiVe or Mem rectly.sel.
-.1.3, Moisture on ignition'eahles andplugs.

14: Loose engine and battery gomnds.'

,16., Low float level.
Incorrect valve' lash. (mechanical lifters

IX. Leanaitfuel mixture.

igille Misses', in AcLeleration
1. Dirty spark plugs Or gaps too wide.
2. Incorrect ignition timing.
3. l)irt in carburetor.

.4, .1)efective accelerator pump in curl iretOr.
5. -Leakiiig engine valves:

6. Fatilty.coiL
..7. Weak valve springs,
8; Sticking engine valves.
9. Lean air4Uel mixture.

Itogine Misses at I Egli Speed

1. Dirty 'spark plugs or gips.too wide.
2. Worn distriblitOr shaft.,
.1. Faulty end.
1 Wnit an limit

"I I 111ii111.a*tiiiVir
".1 4l' !IllIsileits1

k- 8.1)01 in fuel line.'
9: Leaking engine

10. Sticking engine valves:
11. Incorrect valve lash.
12. Worn valve lifters.
13, Wt it engine cams.

'14. Wi valve guides:

Ninsv. Valves
. 1. Iliglror low oil level in'erankcase.

2. Thin or diluted oil..
3. Low oil.pressure.,
4. Dili in 11N/di:odic littri".
!). 11'111 push

Winn. rockei atms shafts.

7. Mien rocker arMs.
. 8. Worn valve lifters..

9. Excessive rutrout of valves or seats.
;10. Excessive valve lash (Mechanical.

Lose of Power
1..Incorrect ignition timing...

Defective or malatlitisteileinissitni.controf-system.
3. Winn or Imtni11 41iNiiilroliot
4. Dirty or incin wetly gapped spark plugs.
S..Dirt or water in fuel line.
6. Clogged air cleaner. .
7.% Incorrect cartmielor float setting.
S. Faulty fuel pump.

. 9. Incorreet valve, timing.
'10. Blown cylinderhead

Leaking enginevalves.
t2. Restricted exhaust systent.
13. Fittilly igiiitinn cates.
14. Faulty coil..
IS. Weak valve springs

... .

Connecting Rod. Noise,
'I. Insuflicienl oil in crankcase.
'2. Defective oil pump.

4: Thiri or 'diluted oil:
'5. Excessive cunnecting'rod hearing clearance.
.6. Rod hearing jOurnals tiutsof.rtnind
7; Bent -.:triitteet.iiig rods.
8. Dirt behind bearing inserts.

%tam hearing Noise

I.' hiSullicient.oil supply...
2. Low oil pressure.
3. EXcessive 'end! phi jr 6t.

4. Crankshan out.of.rOun



Engine Troubleshooting

5. L(iirte 9'PM/heel.'
. .

6, Dirt-behiiid hi:tiring:16cm.
7.': Dirt lines.

... . .
_Noisy hston !Zings

striking ridge at top Of. cylinder. Wall'
2 EXcessive Clearance between ting.:ariii..piston *groove.

4.

.

incorrect ring gap.

.Noisy Pisiptis

.1. Exi, sive piston.cle.arance:,..
. 2. Collapsed piston skirt.

Piston pin incorrectly
incorrectly 'aligned;

Loose piston strut.

EXcessit.e .7Oirsurript ion

1. Worn.piiton rings.
ClOggeifiliain holes in piston rings.

7.'3;. Incorrect ring.gap. .

4. Ring gap incorrectly
..5, Rings installed it p-side-dOWn....1.

Exi!e'ssive Oil. t In-%) w-off frail engine bear
Rings too tiehictn*nOves.

14. Oil, ley,el tooh.ig19,
Excessive hearing;,klearance-

'11). siz.t_ rntg.s installed.
n pistons.anti

a;
HO, 17-14 and 1_7,15..

'2 .Valve seals dainaged or Missing:
,ti.'..Worn valve steins acid guides..
14". Plugged ilrainhackin cylinder head.
15; Worn `erairksha ft journal:i.
16'. 'Overheated engine:

External Orl. Le.ik;age

I. Defective fnelpfttlp gasket.
2. DefeCtiyc push -rod cover gasket.'
3..befeetive valve cOverigasket.
4. Defective oil filfer.g.;isket;;,...
5. Defect We' oil pan gaSku t.

. 6. Defective timing chain ewer gasket.
T. Worn tinting chain oil seal.

.8. Worn rear main hearing unseal. -

9. 'Loose oil line plugs: .

10. Engine oil pan plug improperly seated.
.11. Clogged oil drain from rocker area to oil

1)1,,-;e iii
. ('heck exhaust etiussum system..

,

2. Wrong type spark plugs.
3: Excessive; carbon in cOinhtist ehainher,,,,
4. .Poor quality fuel.
5. Iligh.t:lighte idle speed.

Bushed Valve and .S:.ars
air-fuel mixture: .

2. Use of lead4ree gasoline.
3: Insufficient valve lash..,.
4. ,;Valve Seat toir narrow:
5. Valve facetoo.thin.
6. -Warped valve head.

:7. Worn valve steins and guides:
8. Loose:v.alve Seats.

Fig. 17-14. Wear is gicalest in nog travel
at top of cylinder.

area, causing customary taper

Fig. 17-15. Exaggerated illustration of cylinder distortion caused by
unequal or excktssive tight-thing of cylinder head bolts.

1.41,0;Oil Pressure

I.1. eye .

P41;'
ENGINE OVERHEATING

2. Faully oil pressitresending
3. Clogged nil.fiktet.:,,

Ouni0,:..:
55, Diluted oil.-

ExCessive bearing clearaike..-
7: 'Oil.pump relief Valve stuck.

Pump suction tulle loose, hen: or

Mere ine.inatty conditions of- the automobile tiMuresuttlii,
uveillealing, and the depaet.` of oveilleating is indicated by the

-temperatnie gauge on the instrument panel. Or, simiemode1s
use-.'irnlYp lamp on the dash: which lights as a warning
when:5, p-ieserihed high temper:lair; is.reachatl..

Sititte:,:conditions will cause csnly a slight change in the
reein ded tempmime; other causes will re-sill in a -rapid fise,..in.
tempt:1;0We and violent hniling (11, lite void:int. SI ill others,



Curriculum A.M. 51

,

COurse/UnitTitle Using Manufacturer's Service Manuals'

Terminal Performance Objectives

TERMINAL LEARNING REQUIREMENTS'

A,-

zp111{41

Cur.riculudifillast
.

Date -

No. 13

By the'end of this unit the studelit7will be .able

to look up all data needed to learn what needs to

he dope to an engine to'repairit, what th(,:

:: engine specifications are, what parts are,Used,

etc:

,

ilhateVer the year or make of a car, 1pon

identification of a probleM part,:the.-student

wily copy with 100%Accuracy what the

manufacturers, service manual Says...

.

10, ,compares.students

,

Answer to his

photocOpy oflahual pages;



1 P,0 using Miritacturer's Seryice Manuals

Level of; Ilasteiy;

RECALL

(Memory)

COGNITIVE/PSYCHOMOTORIAFFECTP/Ef,AWSIS

FOR "%

TERMINAL, PERFORMANCE 084CEVE

of,

Refer Taxonomies- -SAFE Ma0al, 143-16

Handduts on:TaxOnoinIes

Where are

manualsiept?

Yfiat each manu-

f.Sctuter has a

,Ilifferent manual

for each' yea

Row to look

things up in the

Manual',

Each manufact.'-...

Urer *Slut a

d, ferent manual'

1/4..ei .,year:r.You

have to hit* year

..' and Make of care

,:before looking at

..'. ^aou41. Explain

meaning of

distrepanCies,,

between manual

and ,measurements.

Students practice

lqoking up data.

and copying if,

\

11/10P7

Revised 12/4/77

Cb*EffENSION

(Eranation)

;APPLICATION

(Apply to simulated

or real situation)

. SYNTNEIS

together eleni is
prob41r!sr)

LoCate and write

assigned problems;

Explain what, Specs

'Ran in relationship;

to actual work .oar

Cars, !,

;



FORM.

LP, ,.' #...,1. Using MailufactuerService Manuals

flecall', Application;

See Criterion MeaSureon 1;2;

Teaching Assistant can help

admAiSter aid:' give problems and

help student,to solve them -in.

manuals,

Must have' full library of

'Service minualS;

'



RESEARCH AND:DESIGN

PROJECT:,,M.OBILITY,

STEPS OE CURRICULUM ANALYSIS

STEP 150

THEFINAOTEP,TAKEN BY-TRE::TEARTO PULL .TOGETHER ALL
R. FINDINGS AND RECOMM'ENDATIONS-INTOONE DOCUMENTA:jHIS
MENTA.:'LN CQMIIINgION WITH. THE METHODS/MEDIA ALTERNATIVES

JIJENTIFIEDAN.JTEP:4;YILL FOR PROGRAM
CHANGES To78g IMPIrEMOTEIYIW;YHASE,LWOF-THERESEARCH4AND,'
1)EWN41.3PMTINtOMBINATTO)WITH THE.OTHEI3PQRTJP11.: OFD

,,IHE_POOCTICOUNSELINPAk:5UIDANCEJ.MANAPPIENT
,0IALUATIOR AWAUDIP SYSTEMSJ'TF(ECARICULUkDESIGN:PKW:'
MEOATIONS'SHOIILD ELIMINATE 1 WERODLES',t0 SUCCESSBEINGEN-
COUNTEREDA3Y.DfSADVANTAGEDAND/ORHOD4CAPRED:VOCATIONAL:-COUNTERED
EDUCATION STUDENTS,..IF-TH-/-c.DONOT;70EY WILL BE REANALYZED
AND'REVISEDUNTWIliET1)0. , .

A) AJEF161 PECIFIC RECOM
CHANG TO ELIMINATE, TH

CE THE- EQUIRE ,



r

d

,

RESEARCH AND DESIGN PROJECT.
AUTOMOTIVE MECHANICS

,General :RetoMmendetionS

Identificatitin-and Removal of -Basic Skills/ owledge Deficiencies

The firStltriticaf problem -hiOAighted through the Committee's analysis'
begins priorOto students' entry. into the actual-automotive curriculuni.
Tilts 'proble,. centers' on basic skills, defitiencieS -which disadvantaged
stUdahls b with them to their first ,,glay of .class. The present
'System-doe no allow th.autoplo ve, instructor tokidentify the existence_
or the exte f t is 'peropilein unti the studenthas already ,begun a
pattern

4of f lure.
s,;;$'3, -

.

It' is t trecom endation a
.,steps l*ImPleme ted to.,
disadvantaged students:

w.

Is Corrittittg17therefpre, that the fol lowing

1 Viloe these deficiencies in

1.

The;,use of ski arl ests, to determine the basic skills
:SUppor,t, needed by. seu nts wis'Iing to enter the .amtornotiwnechanics
-program "These would include manual Aexter4y,Wading,-Wath and
basic shady The-instructor should receive
these scores 'On oa o of 'the semester so they can direct _students
with deficienctes' to ti proper pro am or serviTe.

10
. Remedial reading; math and dexterity classes specific t Aufomo. ive

Meth ics should then be made a0a 1aa ,1g. to those students gto 'assist'
in inging them up to required pro 4-lencyclev.els.

udents should o be pr'omided w th. kills
notetaking4 di ra aWing other sic stu

II. Counse 1 g ar% Regi srAti on

eveopment,)lab in
y

%/-

o.It is 'the finding of this Committe at additionaTrhurdlejs . created
for the ditadyantaged.student 'through inappropriate orincomRlete
counseling prior to rdgistratiOn And also mistakes in registration- whicNn
place the.disadvantaged.student in clasles for which /she not
qualified.

It is therecommendation of thelaftimittee -therefore, that thef011oWing'
revisions in the'tounselinp..and 17egiSt 'oh orkteSs be instituted`:

-CoLinselorSshtuld'adviSe st/Oentis,teff*e theyi.signup- 7A1AOMotiv.
What class ".requptementS are 'ay boOk; read `kak)Ok 4 .wri te noteUook,
take tests- -not just shop;

tide registnation early for Advanced -Automotive M ch cl asses ,:to

avoid putting students in;jUst beciuse_clasis :open.

7147-

-



,
.

.
:-/A-'Researches-'Research and Design Project, Automotive -Mechani1:ct, \'

General Recommenda,tions
-)
( ed). a

--,
,

The following drecoMMended sequence.4bf-courses Shduld be requir
all students,wisking to enroll in the Autcmi6tive MechaniCs Progr, .

r.'
Seniester 'I: 1/4. I .-.1-:-- 9.1 (q2k Ungines.)

-reading an edifiC ,tb auto Shop.

IttSemeSter II: A.M. 53 (EU .4d, El c rical Systeals); I.E. 11 (B"asic
14, - , Ele'cificity

III.' Methods/Medi(a -:,- . .,
., .

. .,. ,

Iristructfonal 'experience and.this detailed analysis of.diSadvantaged
students?has shown theACommitteeithat these students require increased
visual support of abstract concep s',, increased reinforcement of repir .
procedures, and, close,supervisio in the aOtomotiV' shop if they are to .

mastf, the required Skiltgtb th"!'"Ievels, required fo r empl'oymer.it..

It is the. recommendationh ofl_ this ,Commi ttee; 4p,erefore, that the folowin
!method and mabia Mo ifi atio s be..?,in tip 'uted into the Automotive
Meihapics ClasSroom and shop to ,,clik::r. igpQnsive to these-.unique learnerWcicr -
ne ,d s: '. Ot k

,

a. The addi;tion of .atclOsed:,ci&uit T'.1/. capab
, which would allow

instructors to' effectively dethonstrate to 1 roups of students..

. AccesS to video tape.pfrodUctiOn capabilities that would allow ,-.,

autoW,tve i'nstructIrs to create self-directing quences lon'identified.
problem areas irr-thWCurriculum. 'This would al ow students tgg repeat
and rein,WEe these'prob,lem. areas, on their own, i'l they ere
mastered . tk,

e.

Provide nearby study cart'-
by(disadvanta4ed students

reinforte

17,
indiAdual us T scan be use d)-

4riffr taps; sLiges o videottapeS to.
L. lem eas'of the .curriculum.."

Provide' a c rse ,in ID:a c e trici y I.E. 11) s to
. automdtives... , .., .

. s
s

la
d i'don't...-DeVel jo a .sa ecific- to auto ps wi ":do'

.,

,
rOv e th our he addition. of a-shop assistant 6'w-.11e-spot,

iv dualized la oratory in tion on the upse,,,zf>aeft-fnes., .This;
person shouldte so et3ne who kipw echahics; bg-t7ifot an.Automotive
:Mechanics-, student b cause students, ( a not god 'enough and/Or(2)w'tp tin.enought$rnt. .

.

students enrolled in the prog'i-atii. -interpreters must kno
auto me nits 'and. be a le t communicate about it

4",



Research d Design Project, Automotive Mechanics
Gene7a1 Recommeridationsi(Cdntinued)

anded Shop Capabitlities

presently ,exist equipment and environmental limitatio s in thef
tive shop itself whichvlimit its effectiye use to rai force

culum, content and produce mastery of required skills.

It is the recommendation of this'Committee, therefore, that the
rrio4ifications. bo .maae -in' the existing automotive shop:

following

The replacement of missing ;tdOsV,thereby assuring a complete set;of
tools for instructors and ViijO0ailtaged students. in the shop.

A full time tool roo attendant is needed. (not a' student)-4 thi
person should' also Some maintenance on tools and equip nt.'
provide needed secu ity.

Automotive Mechanics afea needs restrooms.

Autombtive Mech-anics area :r aiy-cooling/refrigeration. The h'ea
inn theummer malces:w ands iAudyjng in the shop extreriieiy'
difficult,


