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PREFACE

This work represents a joint effort by the National Automotive Technicians Education
Foundation (NATEF) and the Vocational-Technical Education Consortium of States
(V-TECS). The examples that are given represent one of many applications of the
academic skills. We sincerely hope that they will assist your efforts to apply this
research to your own particular needs.

A very special thanks to all the technicians who participated in the workshops and
provided the technical expertise to our research effort.
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INTRODUCTION
By V-TECS
Background

The National Automotive Technician Education Foundation (NATEF) of the National
Institute for Automotive Service Excellence (ASE) was one of the recipients of a
Department of Education grant for the development of business and industry skill standards
for the occupations of Automobile Technician, Autobody Technician (now Collision Repair
and Refinish), and Medium/Heavy Truck Technician. Since NATEF had already developed
Duty/Task Lists and Equipment Lists for these three areas, they proposed to spend their
resources on the re-validation of these task lists as well as the identification of the Related
Academic Skills embedded in the Automobile, Collision Repair and Refinish and Medium/
Heavy Truck Task Lists:™

Rather than do this work in-house, NATEF chose to contract with the \'ocational-
Technical Education Consortium of States {(V-TECS), Southern Association of Colleges and
Schools to conduct the analysis. V-TECS was chosen because of its twenty-year history in
occupational and task analysis as well as its recent success in using a taxonomy to identify
related academic and workplace skills within and across occupations.

Process Used to Identify the Related Academic Skills Embedded in the NATEF Task List for
the Collision Repair and Refinish Technician

V-TECS began the process of identifying the related academic skills by meeting with
Dr. Patricia Lundquist, NATEF Executive Director, to outline the strategy for conducting the
project. It was decided early on that NATEF would identify two different sites around the
country where a high concentration of ASE Certified technicians lived and worked. Once
these sites were identified, Dr. Lundquist then worked with local teachers and contacts in
the autobody industry to identify the names of outstanding ASE Certified technicians in the
surrounding area. These names, along with a useable address, was given to V-TECS who
contacted the technicians and asked if they would participate in a two-day meeting
designed to identify the skills. Technicians were offered a small honorarium to offset the
pay they would lose by participating in the meeting. This entiiz project was carried out
with the highest level of teamwork between ASE/NATEF and V-TECS and could be
described as a perfect partnership in that Dr. Lundquist identified the technicians and V-
TECS handled the logistics and conducted the meetings on site along with Dr. Lundquist.

Since five specialty areas existed within the NATEF Collision Repair and Refinish
Task List, the decision was made to treat the total collision repair and.refinish technician
task list as follows:




MEETING SITES AND SPECIALTIES ADDRESSED

Meeting No. Location Specialties

1 Fort Lauderdale, Fiorida ® Structural Analysis and Damage
Repair
® Non-Structural Analysis and
Damage

Repair

2 Pittsburgh, Pennsyivania ® Mechanical and Eiectrical
Components

® Plastic Repair

® Painting and Refinishing

TECHNICIANS WHO
PARTICIPATED IN EACH MEETING

Meeting Location Participants
Fort Lauderdale, Mr. Ridel Gomez Mr. Mike Setzer
Florida Airport Body Shop Instructor, Sheridan Vo-Tech
3020 South Federal Highway 5400 Sheridan Street
Ft. Lauderdale, FL 33316 Hollywood, FL 33021

Mr. Steve Wood

Body Shop Manager

Ft. Lauderdale Nissan

122 Southwest 22nd Street
Ft. Lauderdale, FL 33316




Meeting Location Participants
Pittsburgh, Mr. Dennis Moffa Mr. John Opeka
Pennsylvania Body Shop Manager 44() Valley Brook Road

Ted McWilliams Toyota City McMurry, PA 15317
3475 William Penn Highway

Pittsburgh, PA 15235 Mr. Ed Gibson

Gibson CARSTAR Body Works
Mr. Johnny R. Mock 243 East Main Street
Johnny Mock’s CARSTAR Monongahela, PA 15063
1271 Rodi Road
Turtle Creek, PA 15145 Mr. Dale Williams

Rt. 2, Box 145,11 A
Mr. Dan Frohlich Saltsburg, PA 15681
ARS Automotive
405 Davidson Road Mr. Raiph Paga
Pittsburgh, PA 15239 1492 Maple Avenue

Glenshaw, PA 15116
Mr. Fran Roberts
Roberts CARSTAR Auto Body  Mr. Pete Kozak

P. O. Box 503 660 Linden Avenue
Fayette City, PA 15438 Johnstown, PA 15902
Mr. John Warabow Mr. Joe Masollo

101 Colonial Way 2418 Wolford Street
Cannonsburg, PA 15317 Pittsburgh, PA 15226

The same basic procedure was followed in each site. The meetings began with an
explanation of the project by Dr. Patricia Lundquist followed by an overview of V-TECS and
the process to be used by Dr. Ronald D. McCage, Executive Director of V-TECS. The
technicians were then introduced to the overall structure of the Snyder Basic/Essential
Skills Taxonomy by Dr. McCage, who led the analysis process for the two collision repair
and refinish technician meetings. During this part of the process, Dr. McCage
systematically brought the technicians into the process so that they would become
comfortable with it. The technicians were told that they were considered to be the experts
and that their role was to tell the team when a language arts, math, or science concept
was used in their field. To help them understand the specific definitions of the concepts,
V-TECS used three academic experts for each of the four meetings. These experts were:
Ms. Barbara Blasch, Mathematics; Dr. Chrysandra Spiceland, Language Arts; and Dr. Trina
Boteler, Science. The process involved taking each of the tasks in each of the five NATEF
specialty areas and asking the technicians to identify the language arts, math and science
skills needed to perform each task. Their responses were recorded using the Snyder
Taxonomy codes and then put into a data base. At the end of the meetings each
technician was also asked to rate each item on a list of Workplace Skills regarding their
importance to their occupational specialty of Collision Repair and Refinish.




Once all of the meetings had been conducted, a composite or unduplicated list of
the related academic codes was assembled for language arts, math, and science along
with a table representing the most important workplace skill statements identified. Specific
statements were then written for each of the codes with an emphasis on how the skill was
used in the occupation. After this was accomplished, a more generic list was developed
for the general public as well as a transformation of the comprehensive coded list into the
five specialty lists that were specific to each of the five areas. A matrix was then built
showing the relationship between the composite list and each of the five sublists. Several
crosschecks and reviews were made to insure the accuracy of the statement as well as its
relationship to each of the areas. The task by task analysis data and the Workplace Skills
data was also provided to NATEF as documentation for the process. For a clearer
understanding of these various lists, the following items represent an entry for each skill
category for the Collision Repair and Refinish technician occupation.

LAOO1 Adapts Diction/Structure
- The technician adapts diction and structure to the context of all verbal and
written communication, based on the audience, purpose, and specific
situation.

MAOO1 Calculates/Evaluates Algebraic Expressions

- The technician can identify when to use Ohm’s Law to determine circuit
parameters that are out-of-tolerance.

SC007 Analyzes/Evaluates Environmental Issues
- The technician uses government impact statements, media infermation, and
general knowledge of pollution and waste management to correctly use and
dispose of waste products.

The following pages contain this information in a variety of formats as identified
within the specific areas.




WORKPLACE SKILLS

IDENTIFIED AS BEING IMPORTANT BY THE NATEF
COLLISION REPAIR AND REFINISH TECHNICIANS
RELATED ACADEMIC SKILLS COMMITTEE
FROM THE V-TECS/ILLINOIS WORKPLACE SKILLS LIST

A. DEVELOPING AN EMPLOYMENT PLAN

B.

C.

D.
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Match aptitudes and interest to employment area.
Match attitudes to a job area.

Match personality type to job area.

Match physical capabilities to a job area.
Demonstrate a drug-free status.

SEEKING AND APPLYING FOR EMPLOYMENT OPPORTUNITIES

CRNDOPON S

Locate employment opportunities.
ldentify job requirements.

Locate resources for finding employment.
Prepare a resume.

identify conditions for empioyment.
Evaluate job opportunities.

Ildentify steps in applying for a job.
Complete job application form.

ldentify attire for job interview.

ACCEPTING EMPLOYMENT

Apply for social security number.
Complete state and federal tax forms.
Accept or reject employment offer.

Complete employees withholding allowance certificate Form W-4.

COMMUNICATING ON THE JOB

a1 W=

Communicate orally with others.
Use telephone etiquette.
Prepare written communication.
Follow written directions.

Ask questions about task.

AN




Workplace Skills
Page 2

E. INTERPRETING THE ECONOMICS OF WORK

Describe responsibilities of employee.

Describe responsibilities of employer or management.
investigate opportunities and options for business ownership.
Assess entrepreneurship skills.

el e

F. MAINTAINING PROFESSIONALISM

Assess business image and products/services.
ldentify positive behavior.

Identify company dress and appearance standards.
Participate in meetings.

ldentify work-related terminology.

ldentify how to treat people with respect.

ook wh =

G. ADAPTING/COPING WITH CHANGE

Identify the elements of the job transition.
Formulate transition plan.

Exhibit ability to handle stress.

Recognize need to change or quit a job.
Write a letter of resignation.

oghwh=

H. SOLVING PROBLEMS AND CRITICAL THINKING

1. ldentify the problem.

2. Clarify purposes and goals.

3. lIdentify solutions to the problem and their impact.
4. Employ reascning skills.

5. Evaluate options.

¢i. Set priorities.

7. Select and implement a soiution to a problem.

8. Evaluate results ot implemented options.

9. Organize workloads.

1

0. Access employer and employee responsibility in solving a problem.

Q 11




Workplace Skills
Page 3

I. MAINTAINING SAFE AND HEALTHY ENVIRONMENT

1. ldentify safety and health rules/procedures.

2. Demonstrate the knowledge of equipment in the work place.
3. lIdentify conservation and envircnmental practices and policies.
4. Act during emergencies.

5. Maintain work area.

6. ldentify hazardous substances in the work place.

J. DEMONSTRATING WORK ETHICS AND BEHAVIOR

Identify established rules, regulations and policies.
Practice cost effectiveness.

Practice time management.

Assume responsibility for decisions and actions.
Exhibit pride.

Dispiay nitiative.

Demonstrate willingness to learn.

Identify the value of maintaining regular attendance.
Apply ethical reasoning.

CxNOGRWN =

K. DEMONSTRATING TECHNOLOGY LITERACY

1. Demonstrate basic keyboarding skills.
2. Demonstrate basic knowledge of computing.
3. Recognize impact of technological changes on tasks and people.

L. MAINTAINING INTERPERSONAL RELATIONSHIPS

Value individual diversity.

Respond to praise or criticism.

Provide constructive praise or criticism.
Channel and control emotional reactions.
Resolve conflicts.

Display a positive attitude.

OohWN =

M. DEMONSTRATING TEAM WORK

1. Identify style of leadership used in team work.
2. Match team member’s skills and group activity.
3. Work with team members.

4, Complete a team task.

5. Evaluate outcomes.




NARRATIVE FOR LANGUAGE ARTS RELATED ACADEMIC SKILLS
for all
NATEF Collision Repair and Refinish Technician Task Lists

The collision repair and refinish technician must be proficient in the following Language
Arts and Communications Related Academic Skills that are embedded in the occupation.
Using these skills the technician must be able to:

® Request, collect, comprehend, evaluate, and apply oral and written information gathered
"from customers, associates, and supervisors regarding problem symptoms and potential
solutions to problems.

e |dentify the purpose for all written and oral communication and then choose the most
effective strategies for listening, reading, speaking, and writing to facilitate the
communication process.

® Adapt a reading strategy for all written materials, e.g. customer’s notes, service
manuals, shop manuals, technical bulletins, etc., relevant to problem identification,
diagnosis, solution, and repair.

® Attend to verba! and nonverbal cues in discussions with customers, supervisors, and
associates to verify, identify, and solve problems.
etc., when reviewing publications {shop manuals, references, databases, operator’s

manuals, and text resources) for problem solving, diagnosis, and repair.

® Use prior knowledge learned from solving similar problems to diagnose and repair
specific problems.

® Write clear, concise, complete, and grammatically accurate sentences and paragraphs.

® Write warranty reports and work orders to include information regarding problem
resolution and the results of the work performed for the customer or manufacturer.

® Comprehend and apply industry definitions and specifications to diagnose and solve
problems in all systems and components of the automobile and light truck.

® Follow all oral/written directions that relate to the task or system under study.

® Comprehend and use problem-solving techniques and decision trees that are contained
in service manuals and databases to determine cause-and-effect relationships.

® Scan service manuals and databases to locate specific information for problem-solving
purposes.

® Use the service manual to identify the manufacturer’s specifications for system
parameters, operations, ard potential malfunctions.

I ® Use study habits and techniques, i.e. previewing, scanning, skimming, taking notes,

Lo
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Language Arts Narrative - Page 2

® Interpret charts, tables, or graphs to determine the manufacturer’s specifications for
systems operation to identify out-of-tolerance systems and subsystems.

® Supply clarifying information to customers, associates, parts suppliers, and supervisors.

Narrlang.crr - June 29, 1995




NARRATIVE FOR MATHEMATICS RELATED ACADEMIC SKILLS
. for all
NATEF Collision Repair and Refinish Technician Task Lists

The collision repair and refinish technician must be proficient in the following Mathematics-
Related Academic Skills that are embedded in the occupation. Given these skills the
technician must be able to:

Determine the proper sequence of arithmetic operations that are needed to arrive at a
solution that can be compared to other specifications when comparing system
measurements or tolerances to the manufacturer’s specifications.

Add two or more whole numbers, fractions, or decimals to determine component
conformance of multiple measurements with the manufacturer’s specifications.

Subtract whole numbers, fractions, or decimals to arrive at a difference for comparison
with the manufacturer’'s specifications.

Multiply whole numbers, fractions, or decimals to arrive at a solution for comparison
with the manufacturer’'s specifications.

Divide decimals to determine measurement conformance with the manufacturer’s
specifications.

Convert variables presented orally to a mathematical form that allows for an algebraic
solution.

Estimate the results of basic arithmetic operations, and accurately round up or down
depending on the appropriate rule for the situation.

Analyze and solve problems requiring the use of fractions, decimals, ratios, or
percentages by a direct or indirect variation of the numerical elements of the problem.

Determine the irrelevant and/or missing data needed to solve a probiem.

Determine and interpret place value (tenths, hundredths, thousandths) when conducting
precision measurements.

Use Centigrade or Fahrenheit measurement scales to determine the existing temperature
of substances such as a coolant, lubricant, compound, or finic . material.

Use English and metric volume measurement techniques to determine the volume of a
system, component, or cylinder.

Use conventional symbols (E for voltage, etc.) to solve circuit parameter calculations
using formulas such as Ohm’s Law, E=IR.

Understand that if the described problem has certain conditions (symptoms), then a
limited number of solutions to the problem apply.

narrmath.crr - June 29, 1995
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Math Narrative - Page 2

® Understand the relationship between the frequency of the occurrence of a problem
(symptom) and the probability of accurately predicting the problem.

@ Calculate the average (mean) of several measurements to determine the variance from
the manufacturer’s specifications.

® Use English and metric angie and distance measurements and technigues to determine
parallel lines, perpendicular lines, and angle variances frorn the manufacturer’s
specifications.

® Solve problems that inrvolve determining the relative proportion of the desired versus
undesired ingredients or elements of a mixture, and determine if that proportion is within
the manufacturer’s specifications.

& Comprehend and use standards defined by each manufacturer for the component or
system being analyzed and repaired.

® Convert test readings that are in decimal or fraction form to a ratio or percent for
comparison with the manufacturer’s specifications for the sub-system under review.

e Know when to use an estimated performance value versus an exact value, basing the
decision on the system being analyzed or repaired.

® Visualiy perceive the geometric relationship of systems and sub-systems that require
alignment.

e Construct or interpret a chart, table, graph, or symbol that depicts a range of
performance characteristics that can be used for comparing various system operational
conditions.

® Use measurement devices to determine the parallelism or perpendicularity of chassis,
suspension, and other vehicle components requiring geometric alignment.

® Use formulas to indirectly confirm that systems are outside of the manufacturer’s
specifications.

e Verify that the relationship between parallel lines and angles concurs with the
manufacturer’s specifications when diagnosing a system’s malfunction.

& Formulate an angle visually and verify conformance to the manufacturer’s specified
angle.

® Measure timed or sequenced parameters to determine conformance with the
manufacturer’'s specifications.

® Use English and metric scales to determine the conformance of components to the
manufacturer’s specified weight.

® Determine the degree of conformance to the manufacturer’s specifications for length,
volume, and other appropriate measurements in the English and/or metric system.

Q narrmath.crr - June 29, 1995
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Math Narrative - Page 3

Distinguish the congruence of the measured tolerances with those specified by the
manufacturer.

Measure and/or test with tools designed for English or metric measurements, then
convert the result to the manufacturer’'s system used for specifying the correct
measurement or tolerance.

Compute mentally whether the observed measurement is out-of-tolerance when
comparing the observed measurement to the manufacturer’s specifications.

Solve problems that involve determining whether the proportion of the existing volume
or mixture compares to the manufacturer's specifications and is within the
recommended tolerance.

Distinguish whether a measurement or tolerance is equal or not equal to the
manufacturer’s specifications.

}
narrmath.crr June 29, 1995 l {




NARRATIVE FOR SCIENCE RELATED ACADEMIC SKILLS
for all
NATEF Collision Repair and Refinish Technician Task Lists

The collision repair and refinish technician must be proficient in the following Science-
Related Academic Skills that are imbedded in the occupation. Using these skills the
technician must be able to:

e Analyze and evaluate waste products from the repair task and dispose of the parts,
residue, or trash according to applicable federal, state, and local rules and regulations.

® Follow all safety regulations and procedures while performing any task.

® Use the information provided in service manuals, charts, tables, graphs, or databases
to determine the manufacturer’s specifications for system(s) operation{s) and the
appropriate repair/replacement part and/or procedure.

o Develop a hypothesis regarding the cause of the problem and test the hypothesis to
determine the solution to the problem.

identify the problem

gather information

develop hypothesis

take action

check results

aobwn =

e Convert measurements taken using the English or metric system to specifications
stated in terms of either system.

e Demonstrate an understanding of the chemical reaction that occurs in various
compounds and substances used in the automobile.

® Explain the role an additive or catalyst plays in the mixing of fillers or finishes for use
on the automobile body.

e Describe and explain the role that pigmentation plays in determining the specific shade
of an automobile body or interior component color.

e Demonstrate an understanding of the total color spectrum by explaining the roles
different colors play in different mixtures and finishes.

® FExplain how various forms of energy are dissipated throughout the body based on the
momentum of the vehicle at the time of impact.

® Explain the principles of force as it applies to the realignment of components.

e Demonstrate an understanding of the roie of balanced and unbalanced forces on linear
or rotating vehicle assemblies.

® Explain how the velocity of an object in motion impacts on another object.

narrsci.crr - June 29, 1995
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Science Narrative - Page 2

® Explain how the rate of a force in motion can impact on an automobile body.

® Demonstrate an understanding of the concept of pressure in relation to the concept of
using force to realign a component.

® Explain the concept of heat transfer in terms of conduction, convection, and radiation
in various automotive systems.

® Demonstrate an understanding of the expansion and contraction of system parts as a
result of heat generated during use and the cooling down of the system when not in

operation.

@ Demonstrate an understanding of the effect that adding heat will cause in a state of
matter, such as changing a solid te a liquid to a gas.

® Explain the role of insulation in maintaining stable temperatures or preventing the
transfer of heat to an unwanted area.

® Explain the difference between heat and temperature and demonstrate an
understanding of how to measure each in different situations.

e Explain how the angle or amount of light can impact on the appearance of a given
finish in terms of texture and quality of finish.

® Explain color and shades of color based on how light hits or passes through it.

® Explain the difference between the principles of translucent light {diffuses) as
contrasted to transparent light (passes through).

® Explain how ultraviolet rays can cause a finish or substance to deteriorate.
® Demonstrate an understanding of refraction in fiber optic systems.

& Explain that dyes added to fluids fluoresce under ultraviolet light and provide a process
for determining the source of leakage in a system.

® Explain in detail the three states of matter.

@ Explain to a customer how sound can be amplified due to resonant cavities and other
physical characteristics of the vehicle.

® Explain and demonstrate an understanding of how sound generated in one place in the
body and engine can be carried to other parts of the engine through metal and other

materials.

® Explain the need for sound deadening and vibration damping materials to contro! the
level of sound in the passenger compartment.

narrsch.crr - Juna 29, 1995




Science Narrative - Page 3

Demonstrate an understanding of the relationship of perceived intensity to decibel level
of a noise.

Demonstrate an understanding of the types of vibrations caused by out-of-balance or
excessively worn systems.

Explain and demonstrate an understanding of the role of listening to sounds as part of
the trouble-shooting process.

Explain that the presence of overtones may indicate changes in the vibrations of
various systems.

Demonstrate an understanding of and discuss relative humidity in terms of effect on
paint and substance applications.

Explain how levers and pulleys can be used to increase an applied force or distance.
identi®y the effect of the pH of a solution on chemical changes in a system.

Identify the characteristics that define a component or system that is operating within
the manufacturer’'s specifications.

Use precision measuring devices to determine if replaced components are within the
manufacturer’s specifications, and to assure that repair or replacement parts meet the
manufacturer’s specifications.

Use tension gauges, such as a torque wrench, to measure the force or tension required
to tighten connections to the manufacturer’s specifications.

Use a scale to measure component weight in order to mix an adhesive or to determine
the strength and integrity of a component or part.

Use pressure measuring tools to determine pressures in hydraulic or pneumatic paint
systems and compare to the manufacturer’s specifications.

Use direct and indirect methods to measure system temperatures and then convert to
Fahrenheit/Centigrade as required for propur cure and application times.

Use direct and indirect methods to measure application times and compare the results
to the manufacturer’s specifications.

Use direct and indirect methods to measure the volume of liquids in a mixture or
compound.

Use computer databases for information retrieval and input devices to process
information for customers, billing purposes, warranty work, and other record-keeping
purposes.

narrscr.crr - June 29, 1995




Science Narrative - Page 4

Explain how an applied force at one iocation can be transmitted via fluid pressure to
provide a force at a remote location.

Explain to the customer the need for lubrication of adjacent parts to minimize friction
as a result of movement at the junction of the parts.

Explain the criticaiity of metals with different hardness, depending on the function and
location of the metal as well as how fillers and finishes adhere to metal.

Explain the necessity of knowing that the hardness of a matal determines, in part, its
function and location in the automobile.

Explain the dynamic control properties of a hydraulic system.

Explain the surface processes that occur on system seals due to the absorption of the
contained materials.

Demonstrate an understanding of how torque relutes to force and angular acceleration.

Demonstrate an understanding of how cams, pulleys, and levers are used to multiply
force or transfer directions of force.

Explain how rotational motion is changed to linear motion and the need for balance in
rotating systems.

Demonstrate an understanding of how variances in flow rate will effect operation of
pneumatic tools and equipment.

Explain the dynamic control properties of a hydraulic system in terms of its impact on
spray patterns, volume, etc.

Explain the surface process that occurs on system seals due to absorption of the
contained materials.

Demonstrate an understanding of how a contaminated liquid can cause a chemical
reaction which can result in the deterioration of the finish or a plastic component.

Use precision gauges or instruments to measure the flow rate of air in a painting
application.

Demonstrate an understanding of how variances in flow rate can effect the spray
patters, thickness of coat, etc., in the finishing process.

Correctly use proportions and ratios in mixing fillers, finishes, and other substances.

Explain the role that acids and bases have in altering compounds used on or in the
automobile.

narrscr.crr - June 29, 1995
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Science Narrative - Page 5

Understand the use and safety requirements of all solvents used in an automotive
application.

Demonstrate an understanding of how surface processes and cohesive/adhesive forces
aid in glues, tapes, and sealants.

Identify the physical properties of an automobile component or system that are made
of glass or plastic.

Describe or explain the role that activators have in causing a change in the chemical
state of a compound or filler.

Explain fluid viscosity as a measurement and why it is important to the application of
fillers, plastics, and finishes.

Locate and explain the properties of a given source of light.

Electrical/Tolerances

Explain and demonstrate an understanding of the properties of electricity that impact
the lighting, engine management, and other electrical systems in the vehicle.

Demonstrate an understanding of the characteristics of a quality electrical ground and
explain the problems associated with an inadequate electrical circuit ground.

Explain voltage and current flow in series and parallel circuits.

Demonstrate an understanding of the processes used to locate a short circuit in the
electrical/electronic system.

Demonstrate an understanding of the role of the alternator in maintaining battery and
system voltage.

Demonstrate an understanding of the role of solar panels in maintaining battery voltage
and operating selected accessories.

Explain and demonstrate an understanding of the ignition coil’s role in generating the
high voltages required to fire the sparkplug.

Demonstrate an understanding of the correct procedure used to measure the electrical
parameters of voltage, current, resistance, or power.

Explain and demonstrate an understanding of the role of a fuse or fusible link as a
protective device in an electrical or electronic circuit.
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Explain and demonstrate an understanding of the use of Ohm’s Law in verifying circuit
parameters {resistance, voltage, amperage}.

Explain and demonstrate an understanding of the relationship of resistance to heat,
voltage drop, and circuit parameters.

Explain and demonstrate an understanding of system voltage generation, uses, and
characteristics.

Demonstrate an understanding of the ion transfer process that occurs in an automotive
battery.

Explain the effect of oxidation on electrical connections as well as on an automotive
finish.

Explain the effect of magnetic fields on unshieided circuits and voltages induced in
other circuits by the magnetic fields.

Explain how attaching magnets to an automobile body can cause paint to be evenly
distributed through the principles of magnetism.

Explain the conductivity problems in a circuit when connectors corrode due to
electrochemical reactions.

Explain the relationship between electrical current in a conductor and the magnetic field
produced in a coil such as the starter solenoid.

Explain the ability of a coil to increase battery voltage to the level required to fire a
sparkplug.

Explain the effect of magnetic fields on unshielded circuits in selected control modules.
Explain the need for a specific gravity test of battery electrolyte to determine charge.

Use precision electrical test equipment to measure current, voltage, resistance,
continuity, and/or power,

Demonstrate an understanding of the roie of capacitance in timer circuits, such as RC
timers or MAP sensors, where the changing manifold pressure causes two metal discs
to act like a capacitor by sending varying voltage to the electronic engine control
system.

Demonstrate an understanding of the capacity of semiconductor devices to modify
rapidly engine operation parameters depending on multiple inputs from engine

operational sensors.

Explain how the movement of a conductor in a magnetic field can generate electricity
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e Demonstrate an understanding of the role of mechanical transducers in sending
electrical control signals to modify system operating characteristics.

© Demonstrate an understanding of the purpose of photocells and measurement
processes relative to determining output.
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LAOG1

LAOOS

LAGOB

LAOO7

LAOOS

LAOO9

LAO13

LAO20

LAO22

LAO23

LAO35

LAO36

Language Arts/Communications Related Academic Skills
for the
NATEF Collision Repair and Refinish Technician Task List

Adapts Diction/Structure

- The technician adapts diction and structure to the context of all verbal and written
communication based on the audience, purpose, and specific situation.

Adapts Strategy Listening

- The technician adapts a listening strategy that will provide the information required for
solving the problem.

Adapts Strategy Reading
- The technician adapts a reading strategy for all written materials, e.g. customer’s notes,

service manuals, shop manuals, technical bulletins, and computer/data feed readouts, etc.,
that will help identify the solution to the problem.

Adapts Strategy Speaking
- The technician adapts a communication strategy for the customer, supervisor, and fellow
employees that will yield the highest quality usable information for probiem solving.

Adapts Strategy Writing

- The technician adapts a writing strategy that is most appropriate for the intended audience
{e.g. customers, supervisor, and fellow employees) when documenting repair information.

Adapts Style Purpose
- The technician adapts a style for speaking and writing that is consistent with the purpose
of the communication format.

Applies/Uses Definitions

- The technician can apply industry definitions toc solve problems in various components and
systems of the automobile.

Applies/Uses Study Habits/Methods
- The technician uses study habits and methods when consulting the manufacturer’s
publications, e.g. shop manuals, references, and computer databases.

Applies/Uses Study Habits/Methods Prior Knowledge

- The technician uses prior knowledge of similar situations to determine the specific cause(s)
of the probiem.

Applies/Uses Study Habits/Methods Skimming/Scanning

- The technician will visually skim or scan the manufacturer’s service manuals or databases
to identify information that is related to any unfamiliar system under review, then study the
applicable information with the intensity necessary for the situation.

Attends Directions/Task

- The technician attends to all written and oral directions that relate to the task or system
under study.

Attends Nonverbal Cues
- The technician attends to nonverbal cues in discussions with customers and associates to
verify, identify, and solve problems.
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LAO37

LAO38

LAOG9

LAO74

LAOS8

LAOS9

LA121

LA132

LA134

LA136

LA147

LA167

LA180
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Attends Verbal Cues
- The technician attends to verbal cues in discussions with customers and associates to
verify, identify, and solve problems.

Collects/Organizes  Information-Oral/Written

- The technician collects and organizes oral and written information based on discussions,
notes, observations, personal experiences, and data collection that will assist in the problem
analysis and solution process.

Composes/Edits Notes
- The technician makes notes regarding symptoms, possible causes of problems, and other
data that will aid in the diagnosis and problem solving process.

Composes/Edits Paragraphs

- The technician composes complete and accurate paragraphs that include information
regarding symptoms, diagnosis results, and appropriate details when preparing warranty
claims and information for inclusion on work orders.

Composes/Edits Reports Summaries
- The technician uses appropriate grammar and sentence structure when summarizing
problems and actions taken in reports.

Composes/Edits Sentences
- The technician uses conventional sentence structure, spelling, capitalization, and
punctuation when composing sentences for warranty reports.

Comprehends Information-Oral
- The technician can comprehend information gathered during discussions with customers,
supervisors, and associates regarding problem symptoms and potential solutions.

Comprehends information-Written
- The technician can comprehend and apply available written information needed to diagnose,
analyze, and solve problems.

Comprehends Information-Written Cause/Effect Relationships
- The technician comprehends and uses cause and effect relationships presented in service
manual problem solving trees to diagnose faults in a component or system.

Comprehends Information-Written Charts/Tables/Graphs
. The technician consults charts, tables, or graphs to determine the manufacturer’s
specifications for component or system alignment.

Comprehends Information-Written Sequence
- The technician consults written information to determine the applicable technical sequence
required for solving a specific problem. .

Evaluates information-Oral
- The technician can evaluate the usefulness of oral information provided by customers or
associates when analyzing a problem.

Evaluates Information-Written

. The technician evaluates the usefulness of available written information for clarity and
adequacy when analyzing a problem.

ol
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LA215

LA231

LA247
LA266
LA267

LA271

LA278

LA283

LA285

LA286

]
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ldentifies information-Written Abbreviations/Acronyms

- The technician can identify and use written abbreviations and acronyms in diagnosis and
problem solving.

ldentifies Purpose/Strategy Listening/Reading/Speaking/Writing
- The technician identifies both purpose and effective strategies for listening, reading,
speaking, and writing when dealing with customers, associates, and supervisors.

Infers/Predicts Information-QOral

- The technician makes inferences and recommends solutions to problems based on
discussions with customers, associates and supervisors.

Infers/Predicts Information-Written

- The technician makes inferences and predicts the solution to the problem from the
information provided on the work order.

Presents Informal Speech Information Requests
- The technician requests specific information relative to the symptoms of the problem from
the customer, and possible solutions tc the probiem from associates and supervisors.

Presents Informal Speech Information Supplying

- The technician supplies clarifying information to customers, associates, the parts supplier,
and the supervisor.

Uses Dictionary
-The technician refers to the dictionary to define terms or to check spelling.

Uses Text Resources
- The technician uses text resources such as glossaries of terms, service manual indexes,
database menus, and tables of contents to gather data for diagnosis and repair.

Uses Media Resources Databases
- The technician uses computerized and other databases to obtain system information.

Comprehends Information-Written Operator's Manual

- The technician can comprehend and apply information in the operator’s manuals to operate
and maintain automotive and autobody tools and equipment.

Uses Text Resources Service (Shop) Manual

- The technician uses the service manual, in both database and hard copy formats, to identify
the manufacturer’s specifications for system operation, component specifications, and
formulas for mixing varinus compounds.
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MAOO1

MAO13

MAO14

MAO26

MAO028

MAG34

MAO39

MAO47

MAOG65

MAO067

MAO73

MAO84

MAO86

Mathematics Related Academic Skitls
for the
NATEF Collision Repair and Refinish Technician Task Lists

Calculates/Evaluates Algebraic Expressions

- The technician can use Ohm’s Law to determine electrical circuit parameters that are out-
of-tolerance.

Calculates/Evaluates Mean/Median/Mode
- The technician can calculate the average {(mean) of several different measurements to
determine any variance from the manufacturer’s specifications.

Calculates/Evaluates Measurement Precision

- The technician uses a variety of techniques to determine if selected measurements are
precise and in congruence with manufacturer’s specifications.

Computes Addition Decimals

- The technician can add numbaers that include decimals to determine conformance with
the manufacturer’s specifications.

Computes Addition Mentally

- The technician can mentally add two or more numbers to determine conformance with
the manufacturer’s specifications.

Computes Addition Whole Numbers
- The technician can add whole numbers to accurately determine measurement
conformance with the manufacturer’s specifications.

Computes Division Decimals

- The technician can divide decimals to determine measurement conformance with the
manufacturer’s specifications.

Computes Division Whole Numbers
- The technician can divide whole numbers to determine differences for comparison with
the manufacturer’s specifications.

Computes Multiplication Decimals
- The technician can multiply numbers that include decimals to determine conformance
v.:.th the manufacturer’s specifications.

Computes Muitiplication Mentally
- The technician can mentally muitiply numbers that include decimals to determine
conformance with the manufacturer’s specifications.

Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with
the manufacturer’s specifications.

Computes Subtraction Decimals
- The technician can subtract numbers that include decimais to determine conformance
with the manufacturer’s specifications.

Computes Subtraction Mentally
- The technician can mentally subtract numbers to arrive at a difference for comparison
with the manufacturer’s specifications.
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MAO092

MA126

MA128

MA129

MA131

MA132

MA140

MA146

MA1563

MA161

MA168

MA170

Computes Subtraction Whoie Numbers

- The technician can subtract whole numbers to determine differences for comparison with
the manufacturer’s specifications.

Converts Units English/Metric -- Feet/Meters, e.qg.

- The technician can measure/test with tools designed for English or metric measurements
and then convert the resulting measurement to the system used by the manufacturers for
specifying the correct measurement or tolerance. '

Distinguishes Angles/Circles/Arcs
- The technician must be highly skilled in determining if certain angles, circles, or arcs
have the proper shape and relationship after an impact has distorted or misaligned them.

Distinguishes Congruence/Similarity Geometric Figures
- The technician can distinguish whether or not the angle between related parts {e.g. body
or suspension components) is within the manufacturer’s specifications.

Distinguishes Equal/Not Equal

- The technician can distinguish when a measurement or tolerance is not equal to the
manufacturer’s specification.

Distinguishes Estimate/Exact Value
- The technician can distinguish the need to use an exact value versus an estimated value,
depending upon the structural damage and integrity of the system.

Estimates/Rounds Expected Outcomes Everyday Occurrences

- The technician estimates the anticipated performance outcome of a normally operating
system as well as the expected outcome of everyday occurrences such as the result of a
body parameter being out of conformance with the manufacturer’s specifications.

Estimates/Rounds Numbers Add/Subtréct/Divide/Multiply
- The technician can estimate the results of basic arithmetic operations, and can accurately
round up or down depending on the appropriate rule for the situation.

Formulates/Verifies Angles

- The technician can visually formulate an angle (e.g. suspension system, chassis, or body
component alignment) and verify its conformance to the manufacturer’s specified angle as
well as the angle of the spray pattern or spray equipment.

ldentifies English Measures Length/Volume/Weight

- The technician can determine the degree of conformance to the manufacturer’'s
specifications for length, volume and any other appropriate measurements in the English
system.

ldentifies Lines Parallel/Perpendicular

- The technician can use measurement devices to determine the parallelism or
perpendicularity of chassis, suspension, and other vehicle dimension requiring geometric
alignment principles.

ldentifies Lines Vertical/Horizontal
- The technician must be very skilled in determining if the lines of an automobile are
vertical or horizontal as specified in the original design specifications.

Math.crr - June 29, 1995
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MA171 ldentifies Metric Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer’s

specifications for length, volume and other appropriate measurements using the metric
system.

MA 174 Interprets Charts/Tables/Graphs

- The technician can interpret charts, tables, or graphs to determine the manufacturer’s
specifications for a given system.

MA176 Interprets Symbols <, >, =, e.qg.

- The technician interprets symbols to determine compliance with the manufacturer’s
specifications.

MA177 Interprets System of Numbers Place Value

- The technician is able to interpret place value (tenths, hundredths, thousandths) when
conducting precision measurements.

MA180 Measures Direct Angles

- The technician can use angle measurement equipment and techniques to determine any
vehicle angle measurement variance from the manufacturer’s specifications.

- The technician can measure distance using a variety of devices to determine
conformance to the manufacturer’s tolerances and specifications.

MA182 Measures Direct Temperature

- The technician can use appropriate temperature measurement tools to determine the
existing temperature of ambient air and that of paints and inhibitors.

MA183 Measures Direct Time
- The technician needs to measure time since it is very critica! to the proper mixing,
application, and drying of certain finishes and substances.

MA184 Measures Direct Volume
- The technician can use various measurements to determine the volume of finishing and
filler compounds to be applied or mixed.

MA185 Measures Direct Weight
- The technician uses scales to determine whether the weight of a given component is in
conformance with the manufacturer’s specified weigtht.

MA186 Measures Indirect
- The technician can use various forms of indirect measurement to determine if
components are in conformance with manufacturer’s specifications:

MA190 Measures Metric Distance

- The technician can use metric measurement instruments to determine correct sizes or
distances in the metric system.

MA191 Measures Metric Temperature
- The technician can use metric temperature measurement instruments to determine
ambient air temperature and that of paints and inhibitors.

I MA181 Measures Direct Distance
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MA192 Measures Metric Volume
- The technician can determine the volume of a vessel when the specifications are in liters.
MA193 Measures Metric Weight
- The technician can use metric weighing devices to determine the conformance of a
weight to metric tolerances.
MA229 Solves Problems Generates Conclusions Deductive Reasoning
- The technician can identify the specific cause of the described problem by generating
conclusions based on known symptoms related to the problem.
MA239 Understands Conditionals
- The technician understands that if the described problem has certain conditions
(symptoms), then there are a limited number of probable solutions to the problem.
MA242 Understands Definitions Standards
- The technician can use and conform to standards defined by each manufacturer for the
system being analyzed.
MA244 Understands Geometric Figures Visual Perception
- The technician can visually perceive the geometric relationships of systems and sub-
systems requiring alignment or verification,
MA245 Understands Line/Angle Relationships
- The technician understands the necessity of verifying that the relationship of parallel lines
and angles concur with the manufacturer’s specifications when diagnosing the alignment
of a body component, chassis, or steering and suspension system.
MA271 Determines Proper Operation
- The technician can determine the proper sequence of arithmetic operations to arrive at a
solution when comparing system measurements to the manufacturer’s specifications.
MA273 Computes Tolerances/Ranges Mentally
- When comparing the observed measurement to the manufacturer’s specifications, the
technician can mentally compute whether the observed measurement is out-of-tolerance.
MA274 Computes Proper Operations Mentally
- The technician can determine the proper mathematical operation (addition, multiplication,
subtraction or division) and mentally arrive at a solution.
MA275 Identifies Temperatures Fahrenheit/Centigrade
- The technician can identify whether a temperature measurement should be made using a
Fahrenheit or Centigrade measuring device.
3 -
39
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Science Related Academic Skills
for the
NATEF Collision Repair and Refinish Technician Task Lists

SCO007 Analyzes/Evaluates Environmental Issues
- The technician develops and maintains an understanding of all federal, state, and local ruies
and regulations regarding environmental issues related to the work of the autobody technician.
The technician uses such things as government impact statements, media information, and
general knowledge of pollution and waste management to correctly use and dispose of products
that result from the performance of a repair task.

SCO012 Analyzes/Evaluates Environmental Issues Waste Management
- The technician evaluates the waste products resuiting from an automobile body repair task
and handles the disposal of materials in accordance with applicable federal, state, and local
rules and regulations.

SC041 Applies/Uses Laboratory Techniques Safety
- The technician follows all safety regulations and applicable procedures while performing the
task.

SC042 Applies/Uses Maps/Charts/Tables/Graphs

- The technician uses the information in service manual charts, tables, or graphs to determine
the manufacturer’s specifications for components and the appropriate repair/replacement
procedure and/or part.

SC044 Applies/Uses Scientific Methods
- The technician develops a theory relative to the cause of the problem based on the information
provided, then tests the hypothesis to determine the solution. Major steps include: @ identify
the problem; @ gather information; @ develop hypothesis; ® take action; ® check results.

SC052 Converts Measurement Units English/Metric
- The technician can convert measurements taken in the English or metric system to
specifications stated in terms of either system.

SC114 Describes/Explains Chemical Reactions
- The technician can demonstrate an understanding of the chemical reaction that occurs in
various substances used in the automobile.

SC116 Describes/Explains Chemical Reactions Catalysts
- The technician can explain the role a catalyst plays in the mixing of fillers or finishes for use
on the automobile body.

SC121 Describes/Explains Chemical Reactions Inhibitors
- The technician can explain the purpose of adding additives to an autobody repair compound.

SC127 Describes/Explains Pigmentation/Color
- The technician can describe and explain the role that pigmentation plays in determining the
specific shade of an automobile body or interior color.

SC130 Describes/Explains Color Spectrum

- The technician demonstrates an understanding of the total spectrum of color by explaining the
roles different colors play in a mixture.
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SC177 Describes/Explains Electricity
- The technician can demonstrate an understanding of and explain the properties of electricity
that impact the lighting, engine management, and other electrical systems of a vehicle.

SC178 Describes/Explains Batteries

- The technician can demonstrate an understanding of the electrochemical reactions that occur
in wet and dry cell batteries.

SC180 Describes/Explains Conductors
- The technician can explain the difference between electrical conductors and insulators.

SC182 Describes/Explains Current AC-DC
- The technician can explain the difference between direct and alternating current.

SC184 Describes/Explains Electricity “Ground
- The technician can demonstrate an understanding of the characteristics of a quality electrical

ground and the problems associated with having an electrical circuit that is inadequately
grounded.

SC186 Describes/Explains Electricity Parallel/Series Circuits
- The technician can explain current flow and voltage in both parallel and series circuits.

SC187 Describes/Explains Electricity Short Circuit
- The technician can demonstrate an understanding of the processes used to locate a short
circuit in the electrical/electronic system.

SC194 Describes/Explains Electricity - Generating Motors
- The technician can demonstrate an understanding of the roie of the generator in maintaining
battery and system voltage.

SC197 Describes/Explains Electricity - Generating Transformers

- The technician can explain the ignition coil transformer’s role in generating the high voltage
required operate a component.

SC198 Describes/Explains Electricity - Measurement
- The technician can demonstrate an understanding of the correct procedure to measure the
electrical parameters of voltage, current, resistance, or power.

SC199 Describes/Explains Electricity - Measurement Ammeter/Voltmeter
- The technician can demonstrate an understanding of how to correctly measure electrical
current and voltage in a circuit.

SC201 Describes/Explains Electricity - Measurement Fuse
- The technician can demonstrate an understanding of and explain the role of a fuse or fusible
link when used as a protective device in an electrical or electronic circuit.

SC204 Describes/Explains Electricity - Measurement Resistance
- The technician can demonstrate an understanding of the relationship of resistance to heat,
voltage drop, and circuit parameters.

49
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SC205 Describes/Explains Electricity - Measurement Voltage
- The technician can demonstrate an understanding of and explain system voltage generation,
uses, and characteristics.

SC212 Describes/Explains Electrochemical Reactions Activity of Metals
- The technician can explain the conductivity problems in a circuit when connectors corrode due
to electrochemical reactions.

SC213 Describes/Explains Electrochemical Reactions Oxidation/Reduction
- The technician can explain the effect of oxidation on electrical connections as well as on an
automotive finish.

SC217 Describes/Explains Electromagnetism Magnetic Fields/Force
- The technician can explain the effect of magnetic fields on unshielded circuits and voltages
induced in other circuits by the magnetic fields.

SC219 Describes/Explains Electromagnetism Magnets
- The technician can explain how attaching magnets to an automobile body can cause paint to
be evenly distributed through the principles of magnetism.

SC236 Describes/Explains Energy Momentum
- The technician can explain how energy is dissipated through the body based on the
momentum of the vehicie at the time of the impact.

SC248 Describes/Explains Force
- The technician can explain the principles of force as it applies to the realignment of a
component.

SC249 Describes/Explains Energy Force, Balanced/Unbalanced
- The technician can demonstrate an understanding of the role of balanced and unbalanced
forces on linear or rotating vehicle assemblies.

SC253 Describes/Explains Force Inertia
- The technician can explain how the rate of a force in motion can impact on an automobite
body in a variety of ways.

SC255 Describes/Explains Force Pressure
- The technician can demonstrate an understanding of the concept of pressure in relation to the
concept of force.

SC274 Describes/Explains Heat Conduction/Convection
- The technician is able to explain the concept of heat transfer in terms of conduction, radiation,
and convection in various automotive systems.

SC277 Describes/Explains Heat Expansion/Contraction
- The technician is able to demonstrate an understanding of the expansion and contraction of
various system parts as a result of heat generated during the use and cooling of the system
when not in operation.

SC278 Describes/Explains Heat Fusion/Vaporization
- The technician can demonstrate an understanding of the effect of how adding heat causes a
change in state of matter, such as from a solid to a liquid to a gas.
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SC280 Describes/Explains Heat Insulation

- The technician can explain the role of insulation in maintaining stable temperatures or in
preventing the transfer of heat to an unwanted area.

SC282 Describes/Explains Heat Temperature

- The technician can explain the differences between heat and temperature and demonstrate
an understanding of how to measure each.

SC321 Describes/Explains Light Angle of Incidence/Reflection
- The technician can explain how the angle or amount of light can impact on the appearance
of a given finish in terms of texture and quality of finish.

SC329 Describes/Explains Light Opaque
-The technician can explain color and shades of color based on how light hits it.

SC335 Describes/Explains Light Translucent/Transparent

- The technician can explain the difference between the principles of translucent light {diffuses)
as contrasted to transparent light (passes through).

SC336 Describes/Explains Light Ultraviolet
- The technician can explain how uitraviolet rays can cause a finish or substance to deteriorate.

SC338 Describes/Explains Matter Density/Specific Gravity

- The technician can explain the need for a specific gravity test of battery electrolyte to
determine charge.

SC341 Describes/Explains Matter Phases/States
- The technician can explain in detail the three states of matter.

SC355 Describes/Explains Motion Velocity
- The technician can explain how the velocity of an object in motion impacts on another object.

SC39b Describes/Explains Solutions Solvent

- The technician understands the use and safety requirements of all solvents used in an
autobody environment.

SC399 Describes/Explains Sound Carriers/Insulators
- The technician can demonstrate an understanding of how sound generated in one place in the

body and engine can be carried to other parts of the body or engine through metal and other
materials.

SC404 Describes/Explains Sound Frequency-Hertz

- The technician is able to explain the relationship of the frequency of the sound to a normal
or abnormally operating system.

SC406 Describes/Explains Sound Noise/Acoustics
- The technician is able to demonstrate an understanding of why a specific noise sounds

different depending on the acoustics of the vehicle.

SC411 Describes/Explains Sound Resonance
- The technician can demonstrate an understanding of what happens when an object resonates.
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SC443 Describes/Explains Weather/Climate Relative Humidity
- The technician can demonstrate an understanding of and discuss relative humidity in terms
of effect on paint and substance applications.

SC447 Describes/Explains Work Levers
- The technician can explain how levers can be used to increase an applied force over distance.
SC448 Describes/Explains Work Pulleys
- The technician can explain how pulleys can be used to increase an applied force over
distance.
SC467 ldentifies Definitions Operational

- The technician is able to identify and define terms that specifically relate to systems,
diagnosis, service, and repair,

SC489 Measures Distance/Length
- The technician uses precision measuring devices to determine if wear and adjustments are
within the manufacturer’s specifications, and to assure that replacement parts me=t the
manufacturer’s specifications.

SC492 Measures Force
- The technician uses tension gauges such as a torque wrench to measure the force or tension
required to tighten connections according to the manufacturer’s specifications.

SC493 Measures Mass/Weight
- The technician uses a scale to measure component weight in order to mix an adhesive or to
determine the strength and integrity of a component or part.

SC494 Measures Pressure
- The technician uses pressure measuring tools to determine pressures in hydraulic or pneumatic
paint systems and compares them to the manufacturer’s specifications.

SC495 Measures Temperature Fahrenheit/Centigrade
- The technician uses direct and indirect methods to measure system temperatures and then
converts them to Fahrenheit or Centigrade as required by the manufacturer for proper cure and
application times.

SC496 Measures Time
- The technician uses direct and indirect methods to measure application times, mixing
nuidelines for certain products, and labor time guides for selected tasks.

SC497 Measures Volume Liquids/Solids
- The technician uses direct and indirect methods to measure the volume of liquids in a mixture
for adhesion purposes.

SC499 Uses Computers Information Processing
- The technician uses computer databases for information retrieval and for input devices to
process information for customers, billing purposes, warranty work, and other record-keeping
purposes.

~
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SC502 Measures Parameters Electrical

- The technician uses precision electrical test equipment to measure current, voltage, resistance,
continuity, and/or power.

SC503 Describes/Explains Fluid System Hydraulics

- The technician can explain how an applied force at one location can be transmitted via fluid
pressure to provide a force at a remote location such as in the brake system or with selected
tools and equipment used to realign the automobile body and structure.

SC504 Describes/Explains Fluid System Pneumatics

- The technician can demonstrate an understanding of the physical properties in pneumatic
systems, tools and equipment.

'SC507 Describes/Explains Motion Lubrication
- The technician can discuss the role of lubrication in relation to the concept of friction.

SC508 Describes/Explains Matter . Metallurgy

- The technician can explain the criticality of metals with different hardness, depending on the
function and location of the metal as well as how fillers and finishes adhere to metal.

SC5H09 Describes/Explains Electricity Capacitance
- The technician can demonstrate an understanding of the role of capacitance in timer circuits,
such as RC timers or a MAP sensor wherein the changing manifold pressure causes two metal

discs to act like a capacitor, sending a varying voltage to the electronic component control
system.

SC510 Describes/Explains Fluid System Dynamics

- The technician can explain the dynamic contro! properties of a hydraulic system in terms of
its impact on spray patterns, volume, etc.

SC511 Describes/Explains Matter Surface Process (Absorption/Adsorption)

- The technician can explain the surface process that occurs on system seals due to absorption
of the contained materials.

SC512 Describes/Explains Chemical Reactions Contamination
- The technician can demonstrate an understanding of how a contaminated liquid can cause a
chemical reaction which can result in the deterioration of the finish or a plastic component.

SC513 Describes/Explains Force Torque

- The technician can demonstrate an understanding of how torque relates to force and angular
acceleration.

SC514 Describes/Explains Electricity Semiconductor Devices
- The techrician can demonstrate an understanding of the ability of semiconductor devices to

rapidly modify component operational parameters depending cn inputs from sensors such as
for the air bag or AC system.

SC515 Describes/Explains Work Simple Machines

The technician can demonstrate an understanding of how cams, pulleys, and levers are used
to muitiply force or transfer directions of force in a mechanical system.
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SC516 Describes/Explains Motion Rotational
- The technician can explain how rotational motion can be changed to linear motion and why
balance is important in these rotating systems.

SC517 Describes/Explains Electricity-Generating Generators
- The technician can explain how a generator operates as well as its ability to provide a
continuous flow of electricity to a system.

SC518 Describes/Explains Electricity Mechanical Transducers
- The technician can demonstrate an understanding of the role mechanical transducers play in
sending an electrical control signal to modify the system’s operating characteristics.

SC520 Measures Flow Rate
I - The technician can use precision gauges or instruments to measure the flow rate of air in a

painting application.

SC521 Describes/Explains Flow Rate
- The technician can demonstrate an understanding of how variances in flow rate can effect the
spray patters, thickness of coat, etc., in the finishing process.

SC522 Applies/Uses Ratio Proportion Mixtures
- The technician can correctly use proportions and ratios in mixing fillers, finishes, and other
substances.

SC527 Describes/Explains Acids/Bases/pH
- The technician can explain the role that acids and bases have in altering compounds used on
or in the automobile.

SC528 Describes/Explains Adhesives/Sealants
- The technician can demonstrate an understanding of how surface processes and
cohesive/adhesive forces aid in glues, tapes, and sealants.

SC529 ldentifies Physical Properties Glass/Polymers
- The technician can identify and use proper service procedures based on the physical properties
of an automobile component or system that are made of glass or plastic.

SC530 Describes/Explains Chemical Reactions Activators
- The technician can describe or explain the role that activators have in causing a change in the
chemical state of a compound or filler.

SC531 Describes/Explains Viscosity

- The technician can explain fluid viscosity as a measurement and why it is important to the
application of fillers, plastics, and finishes.

- The technician can accurately locate and explain the properties ot a given source of light.

_ I SC532 Describes/Explains Light Source

54
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LANGUAGE ARTS/COMMUNICATIONS SKILLS

LAOO1

LAQOb5

LAOO6

LAOQ7

LAOOS8

LAOO9

LAO13

LAO20

LAO22

LAO23

LAO35

LAO36
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Adapts Diction/Structure

- The technician adapts diction and structure to the context of all verbal and written communication based on
the audience, purpose, and specific situation,

Adapts Strategy Listening
- The technician adapts a listening strategy that will provide the information required for solving the problem.

Adapts Strategy Reading

- The technician adapts a reading strategy for all written materials, e.g. customer’s notes, service manuals,
shop manuals, technical bulletins, and computer/data feed readouts, etc., that will help identify the solution
to the problem.

Adapts Strategy Speaking
- The technician adapts a communication strategy for the customer, supervisor, and fellow employees that
will yield the highest quality usable information for problem solving.

Adapts Strategy Writing
- The technician adapts a writing strategy that is most appropriate for the intended audience (e.g. customers,
supervisor, and fellow employees) when documenting repair information.

Adapts Style Purpose
- The technician adapts a style for speaking and writing that is consistent with the purpose of the
communication format.

Applies/Uses Definitions
- The technician can apply industry definitions to solve problems in various components and systems of the
automobile.

Applies/Uses Study Habits/Methods
- The technician uses study habits and methods when consulting the manufacturer’s publications, e.g. shop
manuals, references, and computer databases.

Applies/Uses Study Habits/Methods Prior Knowledge
- The technician uses prior knowledge of similar situations to determine the specific cause(s} of the problem.

Applies/Uses Study Habits/Methods Skimming/Scanning

. The technician will visually skim or scan the manufacturer’s service manuals or databases to identify
information that is related to any unfamiliar system under review, then study the applicable information with
the intensity necessary for the situation.

Attends Directions/Task
- The technician attends to all written and oral directions that relate to the task or system under study.

Attends Nonverbal Cues
- The technician attends to nonverbal cues in discussions with customers and associates to verify, identify,
and solve problems.




1. STRUCTURAL ANALYSIS AND DAMAGE REPAIR - Page 2

LAO37

LAO38

1LAO69

LAO74

LAO98

LAO99

LA121

LA132

LA134

LA136

LA147

LA167

LA180

Attends Verbal Cues
- The technician attends to verbal cues in discussions with customers and associates to verify, identify, and
solve problems.

Collects/Organizes Information-Oral/Written
- The technician collects and organizes oral and written information based on discussions, notes, observations,
personal experiences, and data collection that will assist in the problem analysis and solution process.

N

Composes/Edits Notes
- The technician makes notes regarding symptoms, possibie causes of problems, and other data that will aid
in the diagnosis and probiem solving process.

Composes/Edits Paragraphs
- The technician composes complete and accurate paragraphs that include information regarding symptoms,

diagnosis results, and appropriate details when preparing warranty claims and information for inclusion on
work orders.

Composes/Edits Reports Summaries

- The technician uses appropriate grammar and sentence structure when summarizing problems and actions
taken in reports.

Composes/Edits Sentences
- The technician uses conventional sentence structure, spelling, capitalization, and punctuation when
composing sentences for warranty reports.

Comprehends Information-Oral
- The technician can comprehend information gathered during discussions with customers, supervisors, and
associates regarding problem symptoms and potential solutions.

Comprehends Information-Written

- The technician can comprehend and apply available written information needed to diagnose, analyze, and
solve problems.

Comprehends information-Written Cause/Effect Relationships
- The technician comprehends and uses cause and effect relationships presented in service manual problem
solving trees to diagnose faults in a component or system.

Comprehends Information-Written Charts/Tables/Graphs
- The technician consults charts, tables, or graphs to determine the manufacturer’'s specifications for
component or system alignment.

Comprehends Information-Written Sequence
- The technician consults written information to determine the applicable technical sequence required for
solving a specific problem.

Evaluates Information-Oral
- The technician can evaluate the usefuiness of oral information provided by customers or associates when
analyzing a problem.

Evaluates Information-Written
- The technician evaluates the usefulness of available written information for clarity and adequacy when
analyzing a problem.
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LA215 ldentifies Information-Written Abbreviations/Acronyms
I - The technician can identify and use written abbreviations and acronyms in diagnosis and problem solvmg
LA231 ldentifies Purpose/Strategy Listening/Reading/Speaking/Writing
- The technician identifies both purpose and effective strategies for listening, reading, speaking, and "xriting
I when dealing with customers, associates, and supervisors.
LA236 Infers/Predicts information-Oral

- The technician makes inferences and recommends solutions to problems based on discussions with
customers, associates and supervisors.

LA247 Infers/Predicts Information-Written

- The technician makes inferences and predicts the solution to the problem from the information provided on
the work order.

LA266 Presents informal Speech Information Requests
- The technician requests specific information relative to the symptoms of the problem from the customer, and
possible solutions to the problem from associates and supervisors.

LA267 Presents Informal Speech Information Supplying
- The technician supplies clarifying information to customers, associates, the parts supplier, and the supervisor.

LA271 Uses Dictionary
-The technician refers to the dictionary to define terms or to check spelling.

LA278 Uses Text Resources
- The technician uses text resources such as glossaries of terms, service manual indexes, database menus,
and tables of contents to gather data for diagnosis and repair.

- The technician uses computerized and other databases to obtain system information.

LA285 Comprehends Information-Written Operator’'s Manual
- The technician can comprehend and apply information in the operator’s manuais to operate and maintain
automotive and autobody tools and equipment.

LA286 Uses Text Resources Service {Shop) Manuai
- The technician uses the service manual, in both database and hard copy formats, to identify the
manufacturer’s specifications for system operation, component specifications, and formulas for mixing various
compounds.

I LA283 Uses Media Resources Databases

i 5
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MATH SKILLS

MAQ13 Calculates/Evaluates Mean/Median/Mode

- The technician can calculate the average (mean) of several different measurements to determine any variance
from the manufacturer’s specifications.

MAOQO14 Calculates/Evaluates Measurement Precision

- The technician uses a variety of techniques to determine if selected measurements are precise and in
congruence with manufacturer’s specifications.

MAOQ26 Computes Addition Decimals

- The technician can add numbers that include decimals to determine conformance with the manufacturer’s
specifications.

MAO28 Computes Addition Mentally

- The technician can mentally add two or more numbers to determine conformance with the manufacturer’s
specifications.

MAO034 Computes Addition Whole Numbers

- The technician can add whole numbers to accurately determine measurement conformance with the
manufacturer’s specifications.

MAO039 Computes Division Decimals

- The technician can divide decimals to determine measurement conformance with the manufacturer’s
specifications.

MAO47 Computes Division Whole Numbers

- The technician can divide whole numbers to determine differences for comparison with the manufacturer’s
specifications.

MAO65 Computes Multiplication Decimals

- The technician can multiply numbers that include decimals to determine conformance with the manufacturer’s
specifications.

MAO67 Computes Multiplication Mentally

- The technician can mentally multiply numbers that include decimals to determine conformance with the
manufacturer’s specifications.

MAO73 Computes Subtraction Whole Numbers

- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.

MAQ084 Computes Subtraction Decimals

- The technician can subtract numbers that include decimals to determine conformance with the
manufacturer’s specifications.

MAO086 Computes Subtraction Mentally
- The technician can mentally subtract numbers to arrive at a difference for comparison with the
manufacturer’s specifications.

MAO092 Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.
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MA126 Converts Units English/Metric -- Feet/Meters, e.g.
- The technician can measure/test with tools designed for English or metric measurements and then convert

the resulting measurement to the system used by the manufacturers for specifying the correct measurement
or tolerance. '

MA128 Distinguishes Angles/Circles/Arcs
- The technician must be highly skiiled in determining if certain angles, circles, or arcs have the proper shape
and relationship after an impact has distorted or misaligned them.

MA129 Distinguishes Congruence/Similarity Geometric Figures
- The technician can distinguish whether or not the angle between related parts (e.g. body or suspension
components) is within the manufacturer’s specifications.

MA131 Distinguishes Equal/Not Equal

- The technician can distinguish when a measurement or tolerance is not equal to the manufacturer’s
specification.

MA132 Distinguishes Estimate/Exact Value
- The technician can distinguish the need to use an exact value versus an estimated value, depending upon
the structural damage and integrity of the system.

MA140 Estimates/Rounds Expected Outcomes Everyday Occurrences
- The technician estimates the anticipated performance outcome of a normally operating system as well as the
expected outcome of everyday occurrences such as the result of a body parameter being out of conformance

\
I with the manufacturer’s specifications.

MA146 Estimates/Rounds Numbers Add/Subtract/Divide/Multiply
- The technician can estimate the results of basic arithmetic operations, and can accurately round up or down
depending on the appropriate rule for the situation.

MA153 Formulates/Verifies Angles
- The technician can visually formulate an angle (e.g. chassis or body component alignment) and verify its
conformance to the manufacturer’s specified angle.

MA161 ldentifies English Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer’s specifications for length,
volume and any other appropriate measurements in the English system.

MA168 ldentifies Lines Parallel/Perpendicular
- The technician can use measurement devices to determine the parallelism or perpendicularity of thassis,
suspension, and other vehicle dimension requiring geometric alignment principles.

MA170 Identifies Lines Vertical/Horizontal
- The technician must be very skilled in determining if the lines of an automobile are vertical or horizontal as
specified in the original design specifications.

MA171 ldentifies Metric Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer’s specifications for length,
volume and other appropriate measurements using the metric system.

MA174 Interprets Charts/Tables/Graphs

- The technician can interpret charts, tables, or graphs to determine the manufacturer’s specifications for a
given system.

I
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MA176

MA177

MA180

MA181

MA186

MA190

MA192

MA239

MA242

MA244

MA245

MA271

MA273

MA274

Interprets Symbols <, >, =, e.g.
- The technician interprets symbols to determine compliance w'th the manufacturer’s specifications.
Interprets System of Numbers Place Value

- The technician is able to interpret place value {tenths, hundredths, thousandths} when conducting precision
measurements.

Measures Direct Angles
- The technician can use angle measurement equipment and techniques to determine any vehicle angle
measurement variance from the manufacturer’s specifications.

Measures Direct Distance

- The technician can measure distance using a variety of devices to determine conformance to the
manufacturer’s tolerances and specifications.

Measures Indirect
- The technician can use various forms of indirect measurement to determine if components are in
conformance with manufacturer’s specifications.

Measures Metric Distance
- The technician can use metric measurement instruments to determine correct sizes or distances in the metric
system.

Measures Metric Volume
- The technician can determine the volume of a vessel when the specifications are in liters.
Understands Conditionals

- The technician understands that if the described problem has certain conditions {symptoms), then there are
a limited number of probable solutions to the problem.

Understands Definitions Standards
- The technician can use and conform to standards defined by each manufacturer for the system being
analyzed.

Understands Geometric Figures Visual Perception
- The technician can visually perceive the geometric relationships of systems and sub-systems requiring
alignment or verification.

Understands Line/Angle Relationships
- The technician understands the necessity of verifying that the relationship of parallel lines and angles concur
with the manufacturer’s specifications when diagnosing the alignment of a body component or chassis.

Determines Proper Operation
- The technician can determine the proper sequence of arithmetic operations to arrive at a solution when
comparing system measurements to the manufacturer’s specifications.

Computes Tolerances/Ranges Mentally
- When comparing the observed measurement to the manufacturer’s specifications, the technician can mentally
compute whether the observed measurement is out-of-tolerance.

Computes Proper Operations Mentally
- The technician can determine tiie proper mathematical operation (addition, muitiplication, subtraction or
division) and mentally arrive at a solution.
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SCIENCE SKILLS

SCO007 Analyzes/Evaluates Environmental Issues
- The technician develops and maintains an understanding of all federal, state, and local rules and regulations
regarding environmental issues related to the work of the autobody technician. The technician uses such
things as government impact statements, media information, and general knowledge of pollution and waste
management to correctly use and dispose of products that result from the performance of a repair task.

SC012 Analyzes/Evaluates Environmental Issues : Waste Management
- The technician evaluates the waste products resulting from an automobile body repair task and handles the
disposal of materials in accordance with applicable federal, state, and local rules and regulations.

SC041 Applies/Uses Laboratory Techniques Safety
- The technician follows all safety regulations and applicable procedures while performing the task.

SC042 Applies/Uses Maps/Charts/Tables/Graphs
- The technician uses the information in service manual charts, tables, or graphs to determine the
manufacturer’s specifications for components and the appropriate repair/replacement procedure and/or part.

SC044 Applies/Uses Scientific Methods
- The technician develops a theory relative to the cause of the problem based on the information provided,
then tests the hypothesis to determine the solution. Major steps include: @ identify the problem; @ gather

I information; @ develop hypothesis; ® take action; ® check results.

SC052 Converts Measurement Units English/Metric
- The technician can convert measurements taken in the English or metric system to specifications stated in
terms of either system.

SC114 Describes/Explains Chemical Reactions
- The technician can demonstrate an understanding of the chemical reaction that occurs in various substances
used in the automobile.

SC116 Describes/Explains Chemical Reactions Catalysts
- The technician can explain the role a catalyst plays in the mixing of fillers or finishes for use on the
automobile body.

SC121 Describes/Explains Chemical Reactions Inhibitors
- The technician can explain the purpose of adding additives to an autobody repair compound.

SC184 Describes/Explains Electricity Ground
- The technician can demonstrate an understanding of the characteristics of a quality electrical ground-and the
problems associated with having an electrical circuit that is inadequately grounded.

SC186 Describes/Explains Electricity Parallel/Series Circuits
- The technician can explain current flow and voltage in both parallel and series circuits.

SC187 Describes/Explains Electricity Short Circuit
- The technician can demonstrate an understanding of the processes used to iocate a short circuit in the
electrical/electronic systenmi.

SC212 Describes/Explains Electrochemica! Reactions Activity of Metals
- The technician can explain the conductivity problems in a circuit when connectors corrode due to
electrochemical reactions.
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sC213

SC217

SC236

SC248

SC253

SC255

SC274

SC277

SC278

SC280

§C282

SC341

SC395

SC399

Describes/Explains Electrochemical Reactions Oxidation/Reduction

- The technician can explain the effect of oxidation on electrical connections as well as on an automotive
finish,

Describes/Explains Electromagnetism Magnetic Fields/Force

- The technician can explain the effect of magnetic fields on unshielded circuits and voltages induced in other
circuits by the magnetic fields.

Describes/Explains Energy Momentum

- The technician can explain how energy is dissipated through the body based on the momentum of the vehicle
at the time of the impact.

Describes/Explains Force
- The technician can explain the principles of force as it applies to the realignment of a component.

Describes/Explains Force Inertia
- The technician can explain how the rate of a force in motion can impact on an automobile body.

Describes/Explains Force Pressure

- The technician can demonstrate an understanding of the concept of pressure in relation to the concept of
force.

Describes/Explains Heat Conduction/Convection
- The technician is able to explain the concept of heat transfer in terms of conduction, radiation, and
convection in various automotive systems.

Describes/Explains Heat Expansion/Contraction
- The technician is able to demonstrate an understanding of the expansion and contraction of various system
parts as a result of heat generated during the use and cooling of the system when not in operation.

Describes/Explains Heat Fusion/Vaporization
- The technician can demonstrate an understanding of the effect of how adding heat causes a change in state
of matter, such as from a solid to a liquid to a gas.

Describes/Explains Heat Insulation
- The technician can explain the role of insulation in maintaining stable temperatures or in preventing the
transfer of heat to an unwanted area.

Describes/Explains Heat Temperature
- The technician can explain the differences between heat and temperature and demonstrate an understanding
of how to measure each.

Describes/Explains Matter Phases/States
- The technician can explain in detail the three states of matter.

Describes/Explains Solutions Solvent
- The technician understands the use and safety requirements of all solvents used in an autobody environment.

Describes/Explains Sound Carriers/Insulators
- The technician can demanstrate an understanding of how sound generated in one place in the body and
engine can be carried to other parts of the body or engine through metal and other materials.
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SC404

SC406

SC411

SC443

SC447
SC448

SC467

SC492

5C483
SC495
SC496
SC497

SC489

I SC489

Describes/Explains Sound Frequency-Hertz
- The technician is able to explain the relationship of the frequency of the sound to a normal or abnormally
operating system.

Describes/Explains Sound - Noise/Acoustics
- The technician is able to demonstrate an understanding of why a specific noise sounds different depending
on the acoustics of the vehicle.

Describes/Explains Sound Resonance
- The technician can demonstrate an understanding of what happens when an object resonates.

Describes/Explains Weather/Climate Relative Humidity
- The technician can demonstrate an understanding of and discuss relative humidity in terms of effect on paint
and substance applications.

Describes/Explains Work Levers
- The technician can explain how levers can be used to increase an applied force over distance.

Describes/Explains Work Pulleys
- The technician can explain how pulleys can be used to increase an applied force over distance.

ldentifies Definitions Operational
- The technician is able to identify and define terms that specifically relate to systems, diagnosis, service, and
repair.

Measures Distance/Length
- The technician uses precision measuring devices to determine if wear and adjustments are within the
manufacturer’s specifications, and to assure that replacement parts meet the manufacturer’s specifications.

Measures Force
- The technician uses tension gauges such as a torque wrench to measure the force or tension required to
tighten connections according to the manufacturer’s specifications.

Measures Mass/Weight
- The technician uses a scale to measure component weight in order to mix an adhesive or to determine the
strength and integrity of a component or part.

Measures Temperature Fahrenheit/Centigrade
- The technician uses direct and indirect methods to measure system temperatures and then converts them
to Fahrenheit or Centigrade as required by the manufacturer for proper cure and application times.

Measures Time
- The technician uses direct and indirect methods to measure application times, mixing guidelines for certain
products, and labor time guides for selected tasks.

Measures Volume Liquids/Solids
- The technician uses direct and indirect methods to measure the volume of liquids in a mixture for adhesion
purposes.

Uses Computers Information Processing

- The technician uses computer databases for information retrieval and for input devices to process information
for customers, billing purposes, warranty work, and other record-keeping purposes.

b3
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SC502 Measures Parameters Electrical

- The technician uses precision electrical test equipment to measure current, voltage, resistance, continuity,
and/or power.

SC503 Describes/Explains Fluid System Hydraulics

- The technician can explain how an applied force at one location can be transmitted via fluid pressure to
provide a force at a remote location such as in the brake system or with selected tools and equipment used
to realign the automobile body and structure.

SC504 Describes/Explains Fluid System Pneumatics
- The technician can demenstrate an understanding of the physical properties in pneumatic systems, tools and
equipment.

SC508 Describes/Explains Matter Metallurgy

- The technician can explain the criticality of metals with different hardness, depending on the function and
location of the metal as well as how fillers and finishes adhere to metal.

SC511 Describes/Explains Matter Surface Process (Absorption/Adsorption)
- The technician can explain the surface process that occurs on system seals due to absorption of the
contained materials.

SC513 Describes/Explains Force Torque
- The technician can demonstrate an undeistanding of how torque relates to force and angular acceleration.

SC514 Describes/Explains Electricity Semiconductor Devices
- The technician can demonstrate an understanding of the ability of semiconductor devices to rapidly modify
component oparational parameters depending on inputs from sensors such as for the air bag or AC system.

SC515 Describes/Explains Work Simple Machines

- The technician can demonstrate an understanding of how cams, pulleys, and levers are used to multiply force
or transfer directions of force in a mechanical system.

SC518 Describes/Explains Electricity Mechanical Transducers
- The technician can demonstrate an understanding of the role mechanical transducers play in sending an
electrical contro! signal to modify the system’s operating characteristics.

SC522 Applies/Uses Ratio Proportion Mixtures
- The technician can correctly use proportions and ratios in mixing fillers, finishes, and other substances.

SC528 Describes/Explains Adhesives/Sealants

- The technician can demonstrate an understanding of how surface processes and cohesive/adhesive forces
aid in glues, tapes, and sealants.

SC529 Identifies Physical Properties Glass/Polymers
- The technician can identify and use proper service procedures based on the physical properties of an
automobile component or system that are made of glass or plastic.

SC531 Describes/Explains Viscosity

- The technician can explain fluid viscosity as a measurement and why it is important to the application of
fillers, plastics, and finishes.
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LANGUAGE ARTS/COMMUNICATIONS SKILLS

LAOO1

LAOOS

LAOOG

LAOO?

LAOOS8

LAOO9

LAO13

LAC °0

LAO22

LAO23

LAO35

LAO36

LAO37

Adapts Diction/Structure
- The technician adapts diction and structure to the context of all verbal a:. 1 written communication based on
the audience, purpose, and specific situation.

Adapts Strategy Listening
- The technician adapts a listening strategy that will provide the information required for solving the problem.
Adapts Strategy Reading

- The technician adapts a reading strategy for all written materials, e.g. customer’s notes, service manuals,
shop manuals, technical bulletins, and computer/data feed readouts, etc., that will help identify the solution
to the problem.

Adapts Strategy Speaking
- The technician adapts a communication strategy for the customer, supervisor, and fellow employees that
will yield the highest quality usable information for problem solving.

Adapts Strategy Writing
- The technician adapts a writing strategy that is most appropriate for the intended audience (e.g. customers,
supervisor, and fellow employees) when documenting repair information.

Adapts Style ' Purpose
- The technician adapts a style for speaking and writing that is consistent with the purpose of the
communication format.

Applies/Uses Definitions
- The technician can apply industry definitions to solve problems in various components and systems of the
automobile.

Applies/Uses Study Habits/Methods
- The technician uses study habits and methods when consulting the manufacturer's publications, e.g. shop
manuals, references, and computer databases.

Applies/Uses Study Habits/Methods Prior Knowledge
- The technician uses prior knowledge of similar situations to determine the specific cause(s) of the problem.
Applies/Uses Study Habits/Methods Skimming/Scanning

- The technician will visually skim or scan the manufacturer’s service manuals or databases to identify
information that is related to any unfamiliar system under review, then study the applicable information with
the intensity necessary for the situation.

Attends Directions/Task
- The technician attends to all written and oral directions that relate to the task or system under study.
Attends Nonverbal Cues

- The technician attends to nonverbal cues in discussions with customers and associates to verify, identify,
and solve problems.

Attends Verbal Cues
- The technician attends to verbal cues in discussions with customers and associates to verify, identify, and
solve problems.
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LAO38 Collects/Organizes information-Oral/Written

- The technician collects and organizes oral and written information based on discussions, notes, observations,
personal experiences, and data collection that will assist in the problem analysis and solution process.

LA0B69 Composes/Edits Notes

- The technician makes notes regarding symptoms, possible causes of problems, and other data that will aid
in the diagnosis and problem solving process.

LA0O74 Composes/Edits Paragraphs

- The technician composes complete and accurate paragraphs that include information regarding symptoms,

diagnosis results, and appropriate details when preparing warranty claims and informaticn for inclusion on
work orders.

LA098 Composes/Edits Reports Summaries

- The technician uses appropriate grammar and sentence structure when summarizing problems and actions
taken in reports.

LA099 Composes/Edits Sentences

- The techniciar uses conventional sentence structure, spelling, capitalization, and punctuation when
composing sentences for warranty reports.

LA121 Comprehends Information-Oral

- The technician can comprehend information gathered during discussions with customers, supervisors, and
associates regarding problem symptoms and potential solutions.

LA132 Comp.chends information-Written

- The technician can comprehend and apply available written information needed to diagnose, analyze, and
solve problems.

LA134 Compiehends Information-Written Cause/Effect Relationships
- The technician comprehends and uses cause and effect relationships presented in service manual problem
solving trees to diagnose faults in a component or system.

LA136 Comprehends Information-Written Charts/Tables/Graphs
- The technician consults charts, tables, or graphs to determine the manufacturer’s specifications for
component or system alignment.

LA147 Comprehends Information-Written Sequence

- The technician consuits written information to determine the applicable technical sequence required for
solving a specific problem.

LA167 Evaluates Information-Oral

- The technician can evaluate the useiulness of oral information provided by customers or associates when
analyzing a problem.

LA180 Evaluates Information-Written

- The technician evaluates the usefulness of available written information for clarity and adequacy when
analyzing a problem.

LA215 Identifies Information-Written Abbreviations/Acronyms
- The technician can identify and use written abbreviations and acronyms in diagnosis and problem solving.
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LA231 ldentifies Purpose/Strategy- Listening/Reading/Speaking/Writing
- The technician identifies both purpose and effective strategies for listening, reading, speaking, and writing
when dealing with customers, associates, and supervisors. '

LA236 Infers/Predicts Information-Oral

- The technician makes inferences and recommends solutions to problems based on discussions with
customers, associates and supervisors.

LA247 Infers/Predicts Information-Written

- The technician makes inferences and predicts the solution to the probiem from the information provided on
the work order.

LA266 Presents Informal Speech Information Requests
- The technician requests specific information relative to the symptoms of the problem from the customer, and
possible solutions to the problem from associates and supervisors.

LA267 Presents Informal Speech Information Supplying
- The technician supplies clarifying information to customers, associates, the parts supplier, and the supervisor.

LA271 Uses Dictionary
-The technician refers to the dictionary to define terms or to check spelling.

- The technician uses text resources such as glossaries of terms, service manual indexes, database menus,
and tables of contents to gather data for diagnosis and repair.

LA283 LUses Media Resources Databases
- The technician uses computerized and other databases to obtain system information.

LA285 Comprehends Information-Written Operator’s Manual
- The technician can comprehend and apply information in the operator’s manuals to operate and maintain
automotive and autobody tools and equipment.

LA286 Uses Text Resources Service {Shop) Manual
- The technician uses the service manual, in both database and hard copy formats, to identify the
manufacturer’s specifications for system operation, component specifications, and formulas for mixing various
compounds.

I LA278 Uses Text Resources
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MATH SKILLS

MAO13

MAOG26

MAG28

MAG34

MAQ39

MAO47

MAOGS

MAO067

MAO73

MAOB4

MAQ86

MAQ92

MA126

Calculates/Evaluates Mean/Median/Mode

- The technician can calculate the average (mean) of several different measurements to determine any variance
from the manufacturer’s specifications.

Computes Addition Decimals

- The technician can add numbers that include decimals to determine conformance with the manutacturer’s
specifications.

Computes Addition ’ Mentally

- The technician can mentally add two or more numbers to deterrmine conformance with the manufacturer’s
specifications.

Computes Addition "Whoie Numbers
- The technician can add whole numbers to accurately determine measurement conformance with the
manufacturer’s specifications.

Computes Division Decimals

- The technician can divide decimals to determine measurement conformance with the manufacturer’s
specifications.

Computes Division Whole Numbers

- The tochnician can divide whole numbers to determine differences for comparison with the manufacturer’s
specifications.

Computes Multiplication Decimals

- The technician can multiply numbers that include decimals to determine conformance with the manufacturer’s
specifications.

Computes Muiltiplication Mentally

- The technician can meitally multiply numbers that include decimals to determine conformance with the
manufacturer’s specifications.

Computes Subtraction Whole Numbers

- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
speciiications.

Computes Subtraction Decimals

- The technician can subtract numbers that include decimals to determine conformance with the
manufacturer’s specifications.

Computes Subtraction Mentaily
- The technician can mentally subtract numbers to arrive at a diiference for comparison with the
manufacturer’'s speciiications.

Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.

Converts Units English/Metric -- Feet/Meters, e.g.

- The technician can measure/test with toois designed for English or metric measurements and then convert
the resulting measurement to the system used by the manufacturers for specifying the correct measurement
or tolerance. :
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MA140 Estimates/Rounds Expected Outcomes Everyday Occurrences
- The technician estimates the anticipated performance outcome of a normally operating system as well as the

expected outcome of everyday occurrences such as the result of a body parameter being out of conformance
with the manufacturer’s specifications.

MA.146 Estimates/Rounds Numbers Add/Subtract/Divide/Multiply
- The technician can estimate the results of basic arithmetic operations, and can accurately round up or down
depending on the appropriate rule for the situation.

MA153 Formulates/Verifies Angies

- The technician can visually formulate an angle (e.g. body component alignment) and verify its conformance
to the manufacturer’s specified angle.

MA161 ldentifies English Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer’s specifications for length,
volume and any other appropriate measurements in the English system.

MA168 ldentifies Lines Parallel/Perpendicular
- The technician can use measurement devices to determine the parallelism or perpendicularity of chassis,
suspension, and other vehicle dimension requiring geometric alignment principles.

MA170 ldentifies Lines Vertical/Horizontal
- The technician must be very skilled in determining if the lines of an automobile are vertical or horizontal as
specified in the original design specifications.

- The technician can determine the degree of conformance to the manufacturer’s specifications for length,
volume and other appropriate measurements using the metric system.

MA174 Interprets Charts/Tables/Graphs

- The technician can interpret charts, tables, or graphs to determine the manufacturer’s specifications for a
given system.

MA176 Interprets Symbols <, >, =,°

r 7Y

- The technician interprets symbols to determine compliance with the manufacturer’s specifications.

MA177 interprets System of Numbers Place Value
- The technician is able to interpret place value (tenths, hundredths, thousandths) when conducting precision
measurements.

MA180 Measures Direct Angles
- The technician can use angle measurement equ >ment and techniques to determine any vehicle angle
measurement variance from the manufacturer’s specifications,

MA181 Measures Direct Distance
. The technician can measure distance using a variety of devices to determine conformance to the
manufacturer’s tolerances and specifications.

MA 183 Measures Direct Time
- The technician measures time which is very critical to proper mixing, application, and drying of certain
adhesives, fillers, etc.

-j MA171 ldentifies Metric Measures Length/Volume/Weight

o
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MA185

MA186

MA190

MA192

MA242

MA244

MA245

MA271

MA273

MA274

MA275

Measures Direct Weight

- The technician uses scales to determine whether the weight of a given component is in conformance with
the manufacturer’s specified weight.

Measures Indirect

- The technician can use various forms of indirect measurement to determine if components are in
conformance with manufacturer’s specifications.

Measures Metric Distance

- The technician can use metric measurement instruments to determine correct sizes or distances in the metric
system.

Measures Metric Volume
- The technician can determine the volume of a vessel when the specifications are in liters.
Understands Definitions Standards

- The technician can use and conform to standards defined by each manufacturer for the system being
analyzed.

Understands Geometric Figures Visual Perception

- The technician can visually perceive the geometric relationships of systems and sub-systems requiring
alignment or verification.

Understands Line/Angle Relationships
- The technician understands the necessity of verifying that the relationship of parallel lines and angles concur
with the manufacturer’s specifications when diagnosing the alignment of a body component.

Determines Proper Gperation
- The technician can determine the proper sequence of arithmetic operations to arrive at a solution when
comparing system measurements to the manufacturer's specifications.

Computes Tolerances/Ranges Mentally
- When comparing the observed measurement to the manufacturer’s specifications, the technician can mentally
compute whether the observed measurement is out-of-tolerance.

Computes Proper Operations Mentally

- The technician can determine the proper mathematical operation (addition, multiplication, subtraction or
division} and mentally arrive at a solution.

ldeniifies Temperatures Fahrenheit/Centigrade
- The technician can identify whether a temperature measurement should be made using a Fahrenheit or
Centigrade measuring device.

U
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SCIENCE SKILLS

SCO007 Analyzes/Evaluates Environmental Issues

SCot2

SCO041

SC042

SC044

§C052
SC114
SC116

SC121

SC177
SC178

SC180

SC184

- The technician develops and maintains an understanding of all federal, state, and local rules and regulations
regarding environmental issues related to the work of the autobody technician. The technician uses such
things as government impact statements, media information, and general knowledge of pollution and waste
management to correctly use and dispose of products that result from the performance of a repair task.

Analyzes/Evaluates Environmental Issues Waste Management
- The techinician evaluates the waste products resulting from an automobiie body repair task and handles the
disposal of materials in accordance with appiicable federal, state, and local rules and regulations.

Applies/Uses Laboratory Techniques Safety
- The technician follows all safety regulations and applicable procedures while performing the task.

Applies/Uses Maps/Charts/Tables/Graphs
- The technician uses the information in service manual charts, tables, or graphs to determine the
manufacturer’s specifications for components and the appropriate repair/replacement procedure and/or part.

Applies/Uses Scientific Methods

- The technician develops a theory relative to the cause of the problem based on the information provided,
then tests the hypothesis to determine the solution. Major steps include: @ identify the problem; @ gather
information; @ develop hypothesis; @ take action; ® check results.

Converts Measurement Units English/Metric
- The technician can convert measurements taken in the English or metric system to specifications stated in
terms of either system.

Describes/Explains Chemical Reactions

- The technician can demonstrate an understanding of the chemical reaction that occurs in various substances
used in the automobile. '

Describes/Explains Chemical Reactions Catalysts

- The technician can explain the role a catalyst plays in the mixing of fillers or finishes for use on the
automobile body.

Describes/Explains Chemical Reactions Inhibitors
- The technician can explain the purpose of adding additives to an autobody repair compound.

Describes/Explains Electricity
- The technician can demonstrate an understanding of and explain the properties of electricity that impact the
lighting, engine management, and other electrical systems of a vehicle.

Describes/Explains Batteries
- The technician can demonstrate an understanding of the electrochemical reactions that occur in wet and dry
cell batteries.

Describes/Explains Conductors
- The technician can explain the difference between electrical conductors and insulators.

Describes/Explains Electricity Ground

- The technician can demonstrate an understanding of the characteristics of a quality electrical ground and the
problems associated with having an electrical circuit that is inadequately grounded.

I"}i
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sC187

SC199

SC201

SC204

§C212

SC213

SC217

SC236

SC249

SC253

SC255

SC274

SCz277

Describes/Explains Electricity Short Circuit
- The technician can demonstrate an understanding of the processes used to locate a short circuit in the
electrical/electronic system.

Describes/Explains Electricity - Measurement Ammeter/Voitmeter
- The technician can demonstrate an understanding of how to correctly measure electrical current and voltage
in a circuit.

Describes/Explains Electricity - Measurement Fuse
- The technician can demonstrate an understanding of and explain the role of a fuse or fusible link when used
as a protective device in an electrical or electronic circuit.

Describes/Explains Electricity - Measurement Resistance
- The technician can demonstrate an understanding of the relationship of resistance to heat, voltage drop, and
circuit parameters.

Describes/Explains Electricity - Measurement Voltage
- The technician can demonstrate an understanding of and explain system voltage generation, uses, and
characteristics.

Describes/Explains Electrochemical Reactions Activity of Metals
- The technician can explain the conductivity problems in a circuit when connectors corrode due to
electrochemical reactions.

Describes/Explains Electrochemical Reactions Oxidation/Reduction
- The technician can explain the effect of oxidation on electrical connections as well as on an automotive
finish.

Describes/Explains Electromagnetism Magnetic Fields/Force
- The technician can explain the effect of magnetic fields on unshielded circuits and voltages induced in other
circuits by the magnetic fields.

Describes/Explains Energy Momentum
- The technician can explain how energy is dissipated through the body based on the momentum of the vehicle
at the time of the impact.

Describes/Explains Energy Force, Balanced/Unbalanced
- The technician can demonstrate an understanding of the role of balanced and unbalanced forces on linear
or rotating vehicle assemblies.

Describes/Explains Force Inertia
- The technician can explain how the rate of a force in motion can impact on an automobile body.

Describes/Explains Force Pressure
- The technician can demonstrate an understanding of the concept of pressure in relation to the concept of
force.

Describes/Explains Heat Conduction/Convection
- The technician is able to explain the concept of heat transfer in terms of conduction, radiation, and
convection in various automotive systems.

Describes/Explains Heat Expansion/Contraction
- The technician is able to demonstrate an understanding of the expansion and contraction of various system
parts as a result of heat generated during the use and cooling of the system when not in operation.
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SC278
sC280
sC282

SC338
SC341
SC3956

SC399

SC406

SC411

SC443
SC467
SC489

SC492

I SC404

Describes/Explains Heat Fusion/Vaporization
- The technician can demonstrate an understanding of the effect of how adding heat causes a change in state
of matter, such as from a solid to a liquid to a gas.

Describes/Explains Heat Insulation

- The technician can explain the role of insulation in maintaining stable temperatures or in preventing the
transfer of heat to an unwanted area.

Describes/Explains Heat Temperature

- The technician can explain the differences between heat and temperature and demonstrate an understanding
of how to measure each.

Describes/Explains Matter Density/Specific Gravity
- The technician can explain the need for a specific gravity test of battery electrolyte to determine charge.

Describes/Explains Matter Phases/States
- The technician can explain in detail the three states of matter.

Describes/Explains Solutions Solvent
- The technician understands the use and safety requirements of all solvents used in an autobody environment.

Describes/Explains Sound Carriers/Insulators
- The technician can demonstrate an understanding of how sound generated in one place in the body and
engine can be carried to other parts of the body or engine through metal and other materials.

Describes/Explains Sound Frequency-Hertz
- The technician is able to explain the relationship of the frequency of the sound to a normal or abnormally
operating system.

Describes/Explains Sound Noise/Acoustics

- The technician is able to demonstrate an understanding of why a specific noise sounds different depending
on the acoustics of the vehicle.

Describes/Explains Sound Resonance
- The technician can demonstrate an understanding of what happens when an object resonates.

Describes/Explains Weather/Climate Relative Humidity
- The technician can demonstrate an understanding of and discuss relative humidity in terms of effect on paint
and substance applications.

ldentifies Definitions Operational
- The technician is able to identify and define terms that specifically relate to systems, diagnosis, service, and
repair.

Measures Distance/Length
- The technician uses precision measuring devices to determine if wear and adjustments are within the
manufacturer’'s specifications, and to assure that replacement parts meet the manufacturer’s specifications.

Measures Force
- The technician uses tension gauges such as a torque wrench to measure the force or tension required to
tighten connections according to the manufacturer’s specifications.
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SC493 Measures Mass/Weight
- The technician uses a scale to measure component weight in order to mix an adhesive or to determine the
strength and integrity of a component or part.

SC495 Measures Temperature Fahrenheit/Centigrade
- The technician uses direct and indirect methods to measure system temperatures and then converts them
to Fahrenheit or Centigrade as required by the manufacturer for proper cure and application times.

SC496 Measures Time
- The technician uses direct and indirect methods to measure application times, mixing guidelines for certain
products, and labor time guides for selected tasks.

SC497 Measures Volume Liquids/Solids
- The technician uses direct and indirect methods to measure the volume of liquids in a mixture for adhesion
purposes.

SC499 Uses Computers Information Processing
- The technician uses computer databases for information retrieval and for input devices to process information
for customers, billing purposes, warranty work, and other record-keeping purposes.

SC502 Measures Parameters Electrical
- The technician uses precision electrical test equipment to measure current, voltage, resistance, continuity,
and/or power.

8C503 Describes/Explains Fluid System Hydraulics
- The technician can explain how an applied force at one location can be transmitted via fluid pressure to
provide a force at a remote location such as in the brake system or with selected tools and equipment used
to realign the automobile body and structure.

SC504 Describes/Explains Fluid System Pneumatics
- The technician can demonstrate an understanding of the physical properties in pneumatic systems, tools and
equipment.

SC508 Describes/Explains Matter Metallurgy
- The technician can explain the criticality of metals with different hardness, depending on the function anci
location of the metal as well as how fillers and finishes adhere to metal.

S8C511 Describes/Explains Matter Surface Process (Absorption/Adsorption)
- The technician can explain the surface process that occurs on system seals due to absorption of the
contained materials.

SC513 Describes/Explains Force Torque
- The technician can demonstrate an understanding of how torque relates to force and angular acceleration.

SCh14 Describes/Explains Electricity Semiconductor Devices
- The technician can demonstrate an understanding of the ability of semiconductor devices to rapid! / modify
component operational parameters depending on inputs from sensors such as for the air bag or AC system.

SC515 Describes/Explains Work Simple Machines
- The technician can demonstrate an understanding of how cams, pulleys, and levers are used to multiply force
or transfer directions of force in a mechanical system.
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SC518 Describes/Explains Etectricity Mechanical Transducers
- The technician can demonstrate an understanding of the role mechanical transducers play in sending an
I electrical control signal to modify the system’s operating characteristics.

SCbh22 Applies/Uses Ratio Proportion Mixtures
I - The technician can correctly use proportions and ratios in mixing fillers, finishes, and other substances.

SC528 Describes/Explains Adhesives/Sealants

- The technician can demonstrate an understanding of how surface processes and cohesive/adhesive forces
l aid in glues, tapes, and sealants.

SCbH29 ldentifies Physical Properties Glass/Polymers
- The technician can identify and use proper service procedures based on the physical properties of an
automobile component or system that are made of glass or plastic.

- The technician can describe or explain the role that activators have in causing a change in the chemical state

I SC530 Describes/Explains Chemical Reactions Activators
of a compound or filler.

I SC531 Describes/Explains Viscosity

- The technician can explain fluid viscosity as a measurement and why it is important to the application of
fillers, plastics, and finishes.
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UNDUPLICATED LIST

LANGUAGE ARTS/COMMUNICATIONS SKILLS

LAOO1
LAOOD

LAOO6

LAOO7

LAOO9
LAO13
LAO20
LAO22

LAO23

LAO35

LAO36

I LAOO8

Adapts Diction/Structure

- The technician adapts diction and structure to the context of all verbal and written communication based on
the audience, purpose, and specific situation.

Adapts Strategy Listening
- The technician adapts a listening strategy that will provide the information required for solving the problem.

Adapts Strategy Reading
- The technician adapts a reading strategy for all written materials, e.g. customer’s notes, service manuals,

shop manuals, technical bulletins, and computer/data feed readouts, etc., that will help identify the solution
to the problem.

Adapts Strategy Speaking
- The technician adapts a communication strategy for the customer, supervisor, and fellow employees that
will yield the highest quality usable information for problem solving.

Adapts Strategy Writing
- The technician adapts a writing strategy that is most appropriate for the intended audience (e.g. customers,
supervisor, and fellow employees) when documenting repair information.

Adapts Style Purpose
- The technician adapts a style for speaking and writing that is consistent with the purpose of the
communication format.

Applies/Uses Definitions

- The technician can apply industry definitions to solve problems in various components and systems of the
automobile.

Applies/Uses Study Habits/Methods
- The technician uses study habits and methods when consulting the manufacturer’s publications, e.g. shop
manuals, references, and computer databases.

Applies/Uses Study Habits/Methods Prior Knowledge
- The technician uses prior knowledge of similar situations to determine the specific cause(s) of the problem.

Applies/Uses Study Habits/Methods Skimming/Scanning

- The technician will visually skim or scan the manufacturer’s service manuals or databases to identify
information that is related to any unfamiliar system under review, then study the applicable information with
the intensity necessary for the situation.

Attends Directions/Task
- The technician attends to all written and oral directions that relate to the task or system under study.

Attends Nonverbal Cues

- The technician attends to nonverbal cues in discussions with customers and associates to verify, identify,
and solve problems.

6
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LAO37 Attends Verbal Cues

- The technician attends to verbal cues in discussions with customers and associates to verify, identify, and
solve problems.

LAO38 Collects/Organizes Information-Oral/Written
- The technician coliects and organizes oral and written information based on discussions, notes, observations,
personal experiences, and data collection that will assist in the problem analysis and solution process.

LAO69 Composes/Edits Notes

- The technician makes notes regarding symptoms, possible causes of problems, and other data that will aid
in the diagnosis and problem solving process.

LAO74 Composes/Edits Paragraphs
- The technician composes complete and accurate paragraphs that include information regarding symptoms,

diagnosis results, and appropriate details when preparing warranty claims and information for inclusion on
work orders.

LA098 Composes/Edits Reports Summaries

- The technician uses appropriate grammar and sentence structure when summarizing problems and actions
taken in reports.

LAO99 Composes/Edits Sentences

- The technician uses conventional sentence structure, speiling, capitalization, and punctuation when
composing sentences for warranty reports.

LA121 Comprehends Information-Oral
- The technician can comprehend information gathered during discussions with customers, supervisors, and
associates regarding problem symptoms and potential solutions.

LA132 Comprehends Information-Written

- The technician can comprehend and apply available written information needed to diagnose, analyze, and
solve problems.

LA134 Comprehends Information-Written Cause/Effect Relationships
- The technician comprehends and uses cause and effect relationships presented in service manual problem
solving trees to diagnose faults in a component or system.

LA136 Comprehends Information-Written Charts/Tables/Graphs
- The technician consults charts, tables, or graphs to determine the manufacturer’s specifications for
component or system alignment.

LA147 Comprehends Information-Written Sequence
- The technician consults written information to determine the applicable technical sequence required for
solving a specific problem.

LA167 Evaluates Information-Oral
- The technician can evaluate the usefulness of oral information provided by customers or associates when
analyzing a problem.

LA180 Evaluates Information-Written
- The technician evaluates the usefulness of available written information for clarity and adequacy when
analyzing a problem.

e A
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l LA286

Identifies Information-Written Abbreviations/Acronyms
- The technician can identify and use written abbreviations and acronyms in diagnosis and problem solving.

ldentifies Purpose/Strategy Listening/Reading/Speaking/Writing
- The technician identifies both purpose and effective strategies for listening, reading, speaking, and writing
when dealing with customers, associates, and supervisors.

Infers/Predicts Information-Oral
- The technician makes inferences and recommends solutions to problems based on discussions with
customers, associates and supervisors.

Infers/Predicts Information-Written
- The technician makes inferences and predicts the solution to the problem from the information provided on
the work order.

Presents Informal Speech Information Requests
- The technician requests soecific information relative to the symptoms of the problem from the customer, and
possible solutions to the problem from associates and supervisors.

Presents Informal Speech Information Supplying
- The technician supplies clarifying information to customers, associates, the parts supplier, and the supervisor.

Uses Dictionary
-The technician refers to the dictionary to define terms or to check spelling.

Uses Text Resources
- The technician uses text resources such as glossaries of terms, service manual indexes, database menus,
and tables of contents to gather data for diagnosis and repair.

Uses Media Resources Databases
- The technician uses computerized and other databases to obtain system information.

Comprehends Information-Written Operator’s Manual
- The technician can comprehend and apply information in the operator’s manuals to operate and maintain
automotive and autobody tools and equipment.

Uses Text Resources Service (Shop) Manual

- The technician uses the service manual, in both database and hard copy formats, to identify the
manufacturer’s specifications for system operation, component specifications, and formulas for mixing various
compounds.

P“) d
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MATH SKILLS

MAOO1

MAO13

MAQO14

MAO26

MAO28

MAO034

MAO39

MAQ47

MAOQG65

MAO67

MAO73

MAO084

MAOB6
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Calculates/Evaluates Algebraic Expressions
- The technician can use Ohm’s Law to determine electrical circuit parameters that are out-of-tolerance.

Caiculates/Evaluates Mean/Median/Mode

- The technician can calculate the average {mean} of several different measurements to determine any variance
from the manufacturer’s specifications.

Calculates/Evaluates Measurement Precision

- The technician uses a variety of techniques to determine if selected measurements are precise and in
congruence with manufacturer’s specifications.

Computes Addition Decimals

- The technician can add numbers that include decimals to determine conformance with the manufacturer’s
specifications.

Computes Addition Mentally

- The technician can mentally add two or more numbers to determine conformance with the manufacturer’s
specifications.

Computes Addition Whole Numbers

- The technician can add whole numbers to accurately determine measurement conformance with the
manufacturer’s specifications.

Computes Division Decimals

- The technician can divide decimals to determine measurement conformance with the manufacturer’s
specifications.

Computes Division Whole Numbers
- The technician can divide whole numbers to determine differences for comparison with the manufacturer’s
specifications.

Computes Multiplication Decimals

- The technician can multiply numbers that include decimals to determine conformance with the manufacturer’s
specifications.

Computes Multiplication Mentally

- The technician can mentally multiply numbers that include decimals to determine conformance with the
manufacturer’s specifications.

Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.

Computes Subtraction Decimals
- The technician can subtract numbers that include decimals to determine conformance with the
manufacturer’s specifications.

Computes Subtraction Mentally
- The technician can mentally subtract numbers to arrive at a difference for comparison with the
manufacturer’s specifications.
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MAQ92 Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.
MA126 Converts Units English/Metric -- Feet/Meters, e.g.
- The technician can measure/test with tools designed for English or metric measurements and then convert
the resulting measurement to the system used by the manufacturers for specifying the correct measurement
or tolerance.

MA128 Distinguishes Angles/Circles/Arcs
- The technician must be highly skilled in determining if certain angles, circles, or arcs have the proper shape
and relationship after an impact has distorted or misaligned them.

MA129 Distinguishes Congruence/Similarity Geometric Figures
- The technician can distinguish whether or not the angle between related parts {(e.g. body or suspension
components) is within the manufacturer’s specifications.

MA131 Distinguishes Equal/Not Equal
- The technician can distinguish when a measurement or tolerance is not equal to the manufacturer’s
specification.

MA140 Estimates/Rounds Expected Outcomes Everyday Occurrences
- The technician estimates the anticipated performance outcome of a normally operating system as well as the
expected outcome of everyday occurrences such as the result of a body parameter being out of conformance
with the manufacturer’s specifications.

- The technician can visually formulate ari angle {e.g. suspension system or body component alignment) and
verify its conformance to the manufacturer’s specified angle.

MA161 ldentifies Engtish Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manuiacturer’s specifications for length,
volume and any other appropriate measurements in the English system.

MA168 ldentifies Lines Parallel/Perpendicular
- The technician can use measurement devices to determine the parallelism or perpendicularity of chassis,
suspension, and other vehicle dimension requiring geometric alignment principles.

MA170 lIdentifies Lines Vertical/Horizontal
- The technician must be very skilled in determining if the lines of an automobile are vertical or horizontal as
specified in the original design specifications.

MA171 Identifies Metric Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer's Lpecifications for length,
volume and other appropriate measurements using the metric system.

I MA153 Formulates/Verifies Angles

l MA174 Interprets Charts/Tables/Graphs
- The technician can interpret charts, tables, or graphs to determine the manufacturer’s specifications for a
given system.

I MA176 Interprets Symbols <, >, =, e.0.
- The technician interprets symbols to determine compliance with the manufacturer’s specifications.
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MA177

MA180

MA181

MA184

MA186

MA180

MA229

MA239

MA242

MA244

MA245

MA271

Interprets System of Numbers Place Value

- The technician is able to interpret place value (tenths, hundredths, thousandths) when conducting precision
measurements.

Measures Direct Angles

- The technician can use angle measurement equipment and techniques to determine any vehicle angle
measurement variance from the manufacturer’s specifications.

Measures Direct Distance

- The technician can measure distance using a variety of devices to determine conformance to the
manufacturer’s tolerances and specifications.

Measures Direct Volume

- The technician can use various measurements to determine the volume of finishing and filler compounds to
be applied or mixed.

Measures Indirect

- The technician can use various forms of indirect measurement to determine if components are in
conformance with manufacturer’s specifications.

Measures Metric Distance

- The technician can use metric measurement irstruments to determine correct sizes or distances in the metric
system.

Solves Problems Generates Conclusions Deductive Reasoning

- The technician can identify the specific cause of the described problem by generating conclusions based on
known symptoms related to the problem.

Understands Conditionals

- The technician understands that if the described problem has certain conditions (symptoms), then there are
a limited number of probable solutions to the problem.

Understands Definitions Standards

- The technician can use and conform to standards defined by each manufacturer for the system being
analyzed.

Understands Geometric Figures Visual Perception

- The technician can visually perceive the geometric relationships of systems and sub-systems requiring
alignment or verification.

Understands Line/Angle Relationships

- The technician understands the necessity of verifying that the relationship of parailel lines and angles concur
with the manufacturer’s specifications when diagnosing the alignment of a body component or steering and
suspe. sion system.

Determines Proper Operation
- The technician can determine the proper sequence of arithmetic operations to arrive at a solution when
comparing system measurements to the manufacturer’s specifications.
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MA273 Computes Tolerances/Ranges Mentally
- When comparing the observed measurement to the manufacturer’s specifications, the technician can mentally
compute whether the observed measurement is out-of-tolerance.

MA274 Computes Proper Operations Mentally

- The technician can determine the proper mathematical operation {addition, muitiplication, subtraction or
division) and mentally arrive at a solution.

I -
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SCIENCE SKILLS

SCO07 Analyzes/Evaluates Environmental Issues
- The technician develops and maintains an understanding of all federal, state, and local rules and regulations
regarding environmental issues related to the work of the autobody technician. The technician uses such
things as government impact statements, media information, and general knowledge of pollution and waste
management to correctly use and dispose of products that result from the performance of a repair task.

SCO012 Analyzes/Evaluates Environmental lssues Waste Management
- The technician evaluates the waste products resulting from an automobile body repair task and handles the
disposal of materials in accordance with applicable federal, state, and local rules and regulations.

SC041 Applies/Uses Laboratory Techniques Safety
- The technician follows all safety regulations and applicable procedures while performing the task.

SC042 Applies/Uses Maps/Charts/Tables/Graphs
- The technician uses the information in service manual charts, tables, or graphs to determine the
manufacturer’s specifications for components and the appropriate repair/replacement procedure and/or part.

SC044 Applies/Uses Scientific Methods
- The technician develops a theory relative to the cause of the problem based on the information provided,
then tests the hypothesis to determine the solution. Major steps include: @ identify the problem; @ gather
information; ® develop hypothesis; @ take action; ® check results.

SC052 Converts Measurement Units English/Metric
- The technician can convert measurements taken in the English or metric system to specifications stated in
terms of either system.

SC177 Describes/Explains Electricity

- The technician can demonstrate an understanding of and explain the properties of electricity that impact the
lighting, engine management, and other electrical systems of a vehicle.

SC178 Describes/Explains Batteries

- The technician can demonstrate an understanding of the electrochemical reactions that occur in wet and dry
cell batteries.

SC180 Describes/Explains Conductors
- The technician can explain the difference between electrical conductors and insulatoi s.

SC182 Describes/Explains Current AC-DC
- The technician can explain the difference between direct and alternating current.

SC184 Describes/Explains Electricity Ground
- The technician can demonstrate an understanding of the characteristics of a quality electrical ground and the
problems associated with having an electrical circuit that is inadequately grounded.

SC186 Describes/Explains Electricity Parallel/Series Circuits
- The technician can explain current flow and voltage in both parallel and series circuits.

$C187 Describes/Explains Electricity Short Circuit

- The technician can demonstrate an understanding of the processes used to locate a short circuit in the
electrical/electronic system.
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SC194 Describes/Explains Electricity - Generating Motors

- The technician can demaonstrate an understanding of the role of the generator in maintaining battery and
system voltage.

SC197 Describes/Explains zlectricity - Generating Transformers

- The technician can explain the ignition coil transformer’s role in generating the high voltage required operate
a component.

SC198 Describes/Explains Electricity - Measurement

- The technician can demonstrate an understanding of the correct procedure to measure the electrical
parameters of voltage, current, resistance, or power.

SC199 Describes/Explains Electricity - Measurement Ammeter/Voltmeter

- The technician can demonstrate an undei standing of how to correctly measure electrical current and voitage
in a circuit.

SC201 Describes/Explains Electricity - Measurement Fuse

- The technician can demonstrate an understanding of and explain the role of a fuse or fusible link when used
as a protective device in an electrical or electronic circuit.

SC204 Describes/Explains Electricity - Measurement Resistance

- The technician can demonstrate an understanding of the relationship of resistance to heat, voitage drop, and
circuit parameters.

SC205 Describes/Explains Electricity - Measurement Voltage

- The technician can demonstrate an understanding of and explain system voltage generation, uses, and
characteristics.

- The technician can explain the conductivity problems in a circuit when connectors corrode due to
electrochemical reactions.

SC213 Describes/Explains Electrochemical Reactions Oxidation/Reduction
- The technician can explain the effect of oxidation on electrical connections as well as on an automotive
finish.

SC217 Describes/Explains Electromagnetism Magnetic Fields/Force
- The technician can explain the effect of magnetic fields on unshielded circuits and voliages induced in other
circuits by the magnetic fields.

SC236 Describes/Explains Energy Momentum
- The technician can explain how energy is dissipated through the body based on the momentum of the vehicle
at the time of the impact.

SC249 Describes/Explains Energy Force, Balanced/Unbalanced
- The technician can demonstrate an understanding of the role of balanced and unbalanced forces on linear
or rotating vehicle assemblies.

SC2565 Describes/Explains Force Pressure
- The technician can demonstrate an understanding of the concept of pressure in relation to the concept of
force.

l S8C212 Describes/Explains Electrochemical Reactions Activity of Metals
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SC274 Describes/Explains Heat Conduction/Convection

- The technician is able to explain the concept of heat transfer in terms of conduction, radiation, and
convection in various automobile systems.

SC338 Describes/Explains Matrer Density/Specific Gravity
- The technician can explain the need for a specific gravity test of battery electrolyte to determine charge.

SC399 Describes/Explains Sound Carniers/Insulators
- The technician can demonstrate an understanding of how sound generated in one place in the body and
engine can be carried to other parts of the body or engine through metal and other materials.

SC404 Describes/Explains Sound Frequency-Hertz

- The technician is able to explain the relationship of the frequency of the sound to a normal or abnormally
operating system.

SC406 Describes/Explains Sound Noise/Acoustics

- The technician is able to demonstrate an understanding of why a specific noise sounds different depending
on the acoustics of the vehicle.

SC411 Describes/Explains Sound Resonance
- The technician can demonstrate an understanding of what happens when an object resonates.

SC467 ldentifies Definitions Operational

- The technician is able to identify and define terms that specifically relate to systems, diagnosis, service, and
repair.

- The technician uses precision measuring devices to determine if wear and adjustments are within the
manufacturer’s specifications, and to assure that replacement parts meet the manufacturer’s specifications.

SC492 Measures Force

- The technician uses tension gauges such as a torque wrench to measure the force or tension required to
tighten connections according to the manufacturer’s specifications.

SC494 Measures Pressure

- The technician uses pressure measuring tools to determine pressures in hydraulic or pneumatic systems and
compares them to the manufacturer’s specifications.

SC495 Measures Temperature Fahrenheit/Centigrade
- The technician uses direct and indirect methods to measure system temperatures and then converts them
to Fahrenheit or Centigrade as required by the manufacturer for proper cure and application times.

SC496 Measures Time

- The technician uses direct and indirect methods to measure time and compares the results to the
manufacturer’s specifications.

SC497 Measures Volume ; Liquids/Solids
- The technician uses direct and indirect methods to measure the volume of liquids in a mixture for adhesion
purposes.

SC499 Uses Computers Information Processing
- The technician uses computer databases for information retrieval and for input devices to process information
for customaers, billing purposes, warranty work, and other record-keeping purposes.
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SCbh02 Measures Parameters Electrical

- The technician uses precision electric il test equipment to measure current, voltage, resistance, continuity,
and/or power.

SC503 Describes/Explains Fluid System Hydraulics
- The technician can explain how an applied force at one location can be transmitted via fluid pressure to

provide a force at a remote location such as in the brake system or with selected tools and equipment used
to realign the automobile body and structure.

SC504 Describes/Explains Fluid System Pneumatics

- The technician can demonstrate an understanding of the physical properties in pneumatic systems, tools and
equipment.

SC507 Describes/Explains Motion Lubrication
- The technician can discuss the role of lubrication in relation to the concept of friction.

SC509 Describes/Explains Electricity Capacitance
- The technician can demonstrate an understanding of the role of capacitance in timer circuits, such as RC
timers or a MAP sensor wherein the changing manifold pressure causes two metal discs to act like a capacitor,
sending & varying voltage to the electronic component control system.

- The technician can demonstrate an understanding of how a contaminated liquid can cause a chemical
reaction which can resuit in the deterioration of the finish or a plastic component.

SCH13 Describes/Explains Force Torque
- The technician can demonstrate an understanding of how torque relates to force and angular acceleration.

SC514 Describes/Explains Electricity Semiconductor Devices
- The technician can demonstrate an understanding of the ability of semiconductor devices to rapidly modify
component operational parameters depending on inputs from sensors such as for the air bag or AC system.

SC515 Describes/Explains Work Simple Machines
- The technician can demonstrate an understanding of how cams, pulleys, and levers are used to multiply force
or transfer directions of force in a mechanical system.

SC516 Describes/Explains Motion Rotational
- The technician can explain how rotational motion can be changed to linear motion and why balance is
important in these rotating systems.

SC517 Describes/Explains Electricity-Generating Generators
- The technician can demonstrate an understanding of the role generators play in the automobile system's
operating characteristics.

SC518 Describes/Explains Electricity Mechanical Transducers
- The technician can demonstrate an understanding of the role mechanical transducers play in sending an
electrical control signal to modify the system’s operating characteristics.

l SC512 Describes/Explains Chemical Reactions Contamination

5b
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SC529 Identifies Physical Properties Glass/Polymers

- The technician can identify and use proper service procedures based on the physical properties of an
automobile component or system that are made of glass or plastic.

SC531 Describes/Explains Viscosity

- The technician can explain fluid viscosity as a measurement and why it is important to the application of
fillers, plastics, and finishes.
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IV. PLASTIC REPAIR
UNDUPLICATED LIST

LANGUAGE ARTS/COMMUNICATIONS SKILLS

LAOO1

LAOOb

LAOO6

LAOO7

LAOO8

LAOCY

LAO13

LAO20

LAO22

LAO23

LAO35

LAO36

LAO37

Adapts Diction/Structure

- The technician adapts diction and structure to the context of all verbal and written communication based on
the audience, purpose, and specific situation.

Adapts Strategy Listening
- The technician adapts a listening strategy that will provide the information required for solving the problem.

Adapts Strategy Reading
- The technician adapts a reading strategy for all written materials, e.g. customer’s notes, service manuals,

shop manuals, technical bulletins, and computer/data feed readouts, etc., that will help identify the solution
to the problem.

Adapts Strategy Speaking
- The technician adapts a communication strategy for the customer, supervisor, and fellow employees that
will yield the highest quality usable information for problem solving.

Adapts Strategy Writing
- The technician adapts a writing strategy that is most appropriate for the intended audience (e.g. customers,
supervisor, and fellow employees) when documenting repair information.

Adapts Style Purpose

- The technician adapts a style for speaking and writing that is consistent with the purpose of the
communication format.

Applies/Uses Definitions

- The technician can apply industry definitions to solve problems in various compenents and systems of the
autornobile.

Applies/Uses Study Habits/Methods
- The technician uses study habits and methods when consulting the manufacturer’s publications, e.g. shop
manuals, references, and computer databases.

Applies/Uses Study Habits/Methods Prior Knowledge
- The technician uses prior knowledge of similar situations to determine the spacific cause(s) of the problem.

Applies/Uses Study Habits/Methods Skimming/Scanning .

- The technician will visually skim or scan the manufacturer’s service manuals or databases to identify
information that is related to any unfamiliar system under review, then study the applicable information with
the intensity necessary for the situation.

Attends Directions/Task
- The technician attends to all written and oral directions that relate to the task or system under study.

Attends Nonverbal Cues
- The technician attends to nonverbal cues in discussions with customers and asscciates to verify, identify,
and solve problems.

Attends Verbal Cues
- The technician attends to verbal cues in discussions with customers and associates to verify, identify, and
solve problems.

-
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LAO38 Collects/Organizes Information-Oral/Written
- The technician collects and organizes oral and written information based on discussions, notes, observations,
personal experiences, and data collection that will assist in the problem analysis and solution process.

LAOB6S Composes/Edits Notes
- The technician makes notes regarding symptoms, possible causes of problems, and other data that will aid
in the diagnosis and problem solving process.

LAO74 Composes/Edits Paragraphs
- The technician composes complete and accurate paragraphs that include information regarding symptoms,
diagnosis resuits, and appropriate details when preparing warranty claims and information for inclusion on
work orders.

LACS8 Composes/Edits Reports Summaries
- The technician uses appropriate grammar and sentence structure when summarizing problems and actions
taken in reports.

LA099 Composes/Edits Sentences
- The technician uses conventional sentence structure, spelling, capitalization, and punctuation when
composing sentences for warranty reports.

LA12% Comprehends Information-Oral
- The technician can comprehend information gathered during discussions with customers, supervisors, and
associates regarding problem symptoms and potentia! solutions.

LA132 Comprehends Information-Written
- The technician can comprehend and apply available written information needed to diagnose, analyze, and
solve problems.

LA134 Comprehends Information-Written Cause/Effect Relationships
- The technician comprehends and uses cause and effect relationships presented in service manual problem
solving trees to diagnose faults in a component or system.

LA136 Comprehends Information-Written Charts/Tables/Graphs
- The technician consults charts, tables, or graphs to determine the manufacturer’'s specifications for
component or system alignment.

LA147 Comprehends Information-Written Sequence
- The technician consults written information to determine the applicable technical sequence required for
solving a specific problem.

LA167 Evaluates information-Oral
- The technician can evaluate the usefulness of oral information provided by customers or associates when
analyzing a problem.

LA180 Evaluates Information-Written
- The technician evaluates the usefulness of available written information for clarity and adequacy when
analyzing a problem.

LA215 ldentifies Information-Written Abbreviations/Acronyms
- The technician can identify ind use written abbreviations and acronyms in diagnosis and problem solving.
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LA231

LA236

LA247

LA266

LA267

LA271

LA278

LA283

LA285

LA286

ldentifies Purpose/Strategy Listening/Reading/Speaking/Writing
- The technician identifies both purpose and effective strategies for listening, reading, speaking, and writing
when dealing with customers, associates, and supervisors.

Infers/Predicts information-Oral

- The technician makes inferences and recommends solutions to problems based on discussions with
customers, associates and supervisors.

Infers/Predicts Information-Written

- The technician makes inferences and predicts the soiution to the problem from the information provided on
the work order,

Presents Informal Speech Information Requests

- The technician requests specific information relative to the symptoms of the problem from the customer, and
possible solutions to the problem from associates and supervisors.

Presents Informal Speech information Supplying
- The technician supplies clarifying information to customers, associates, the parts supplier, and the supervisor.

Uses Dictionary
-The technician refers to the dictionary to define terms or to check spelling.

Uses Text Resources
- The technician uses text resources such as glossaries of terms, service manual indexes, database menus,
and tables of contents to gather data for diagnosis and repair.

Uses Media Resources Databases
- The technician uses computerized and other databases to obtain system information.

Comprehends information-Written Operator’s Manual

- The technician can comprehend and apply information in the operator’s manuals to operate and maintain
automotive and autobody tools and equipment.

Uses Text Resources Service {Shop) Manual

- The technician uses the service manual, in both database and hard copy formats, to identify the
manufacturer’s specifications for system operation, component specifications, and formulas for mixing various
compounds.
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MATH SKILLS

MAO028 Computes Addition Mentally

- The technician can mentally add two or more numbers to determine conformance with the manufacturer’s
specifications.

MAO034 Computes Addition Whole Numbers

- The technician can add whole numbers to accurately determine measurement conformance with the
manufacturer’s specifications.

MAO39 Computes Division Decimails
- The technician can divide decimals to determine measurement conformance with the manufacturer’s
specifications.

MAO47 Computes Division Whole Numbers

- The technician can divide whole numbers to determine differences for comparison with the manufacturer’s
specifications.

MAOG65 Computes Multiplication Decimals

- The technician can multiply numbers that include decimals to determine conformance with the manufacturer’s
specifications.

MAO67 Computes Multiplication Mentatlly

- The technician can mentally multiply numbers that include decimals to determine conformance with the
manufacturer’s specifications.

MAO073 Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.

MAQ84 Computes Subtraction Decimals
. The technician can subtract numbers that inciude decimals to determine conformance with the
manufacturer’s specifications.

MA086 Computes Subtraction Mentally
- The technician can mentally subtract numbers to arrive at a difference for comparison with the
manufacturer’s specifications.

MAO92 Computes Subtraction Whole Numbers
- The technician can subtract whole numbers to determine differences for comparison with the manufacturer’s
specifications.

MA126 Converts Units English/Metric -- Feet/Meters, e.g.
- The technician can measure/test with tools designed for English or metric measurements and then convert
the resulting measurement to the system used by the manufacturers for specifying the correct measurement
or tolerance.

MA153 Formulates/Verifies Angles
- The technician can visually formulate an angle (e.g. body component alignment) and verify its conformance
to the manufacturer’s specified angle.

MA161 Identifies English Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer’s specifications for iength,
volume and any otner appropriate measurements in the English system.

¢y "EF.CRR - June 28, 1986

ERIC 91

Aruitoxt provided by Eic:




IV. PLASTIC REPAIR - Page 5

l MA273
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ldentifies Metric Measures Length/Volume/Weight
- The technician can determine the degree of conformance to the manufacturer’s specifications for length,
volume and other appropriate measurements using the metric system.

Interprets Charts/Tables/Graphs

- The technician can interpret charts, tables, or graphs to determine the manufacturer’s specifications for a
given system.

Interprets Symbols <, >, =, e.g.
- The technician interprets symbols to determine compliance with the manufacturer’s specifications.

interprets System of Numbers Place Value

- The technician is able to interpret place value (tenths, hundredths, thousandths} when conducting precision
measurements.

Measures Direct Distance
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