	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Transportation

	
	Career Pathway:
	Collision Repair and Refinishing

	
	Program:
	Automotive Collision Repair at the Community College

	Levels
	Grade
	ELA
	Math
	Science
	Social Science
	CTE Courses
	Other Required Courses
	Other Recommended Courses and UC/CSU Requirements
	 
	Sample Occupations Related to this pathway

	SECONDARY
	7
	
	
	
	
	Career Exploration
	
	
	
	Occupations requiring a high school diploma or equivalent

	
	8
	
	
	
	
	
	
	
	
	

	
	9
	California High School minimum graduation requirements          

- History/Social Science

  (3 years, including American Government

  and Economics) 
- English (3 years)
- Math (2 years)
- Science 

  (2 years- Biology and Physical Science)

- Visual or Performing Arts or Foreign

  Language (1 year required)
- PE  (2 years required)

Other local requirements as required for graduation E.C. 51225.3   

**Students are encouraged to meet UC/CSU entrance requirements.
	​​​
Small Engine Repair
CBEDS # 5661


	
	Basic Auto
	
	Painter’s Helper

	
	
	
	
	
	
	
	Mechanic’s Assistant

	
	
	
	
	
	
	
	Automotive Detailer

	
	
	
	Assessments, advising, or additional preparation
	
	Occupations requiring some post secondary

	
	10
	
	Automotive Body Repair
CBEDS # 5664
	
	Front End Alignment
	
	

	
	
	
	
	
	
	
	Automotive Paint Tech

	
	
	
	
	
	
	
	Auto Glass Installer

	
	
	
	Assessments, advising, or additional preparation
	
	Insurance Adjuster

	
	11
	
	Automotive Painting & Refinishing
CBEDS # 5666
	
	Auto A/C 
	
	Occupations requiring 2 year degree

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Automotive Shop Foreman

	
	
	
	Assessments, advising, or additional preparation
	
	

	
	12
	
	Automotive Body Repair & Refinishing, Combination
CBEDS # 5654
	
	Welding
	
	

	
	
	
	
	
	
	
	Occupations requiring a BA / BS degree

	
	
	
	
	
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Automotive Shop Owner

	 
	** Denotes Articulated and Dual Credit courses. These must be taken and moved to the secondary level for credit purposes.
	
	Automotive Instructor

	POST SECONDARY
	13
	Minimum Academic Requirements 

for AA Degree

Semester/ Quarter Units- Min per Area

Area A-Natural Sciences (3/4)

Area B- Social and Behavior Science (3/4)

Area C- Humanities (3/4)

Area D - Languages and Rationality (3/4)

Section 3- Ethnic Studies (as required)
 
	CTE Sequence- First Semester
	CTE Sequence - Second Semester
	
	

	
	
	
	Basic ACR
	Advanced ACR
	
	

	
	
	
	Occupational Safety
	Industrial Math
	
	

	
	
	
	Intro to Welding
	Basic Electricity
	
	

	
	
	
	
	
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	
	Spray Refinishing
	Spray Refinishing
	
	ASE Certification

	
	
	
	Technical Computer Applications
	Preparing for Employment
	
	ICAR Certification

	
	
	
	Technical Report Writing
	Industrial Science
	
	CTE Teaching Credential

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	15
	Suggested Majors:
	Industrial Technology
	
	

	
	
	
	Automotive Technology
	
	

	
	16
	
	Business Administration
	
	

	
	
	
	Teacher Credential
	
	


CTE PROGRAM OF STUDY

Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 13 1st Sem.
Program: ACR
Course Title: ACRT 51   Basic ACR       TOPS: 949        School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	In an applied setting, given instructions and/or demonstrations the student will be able to;

1. Work safely with hazardous materials and equipment.

2. Use hand tools of the trade.

3. Straighten and fill damaged automotive sheet metal.

4. Use various air powered, electrical, and hydraulic tools.

5. Identify body styles and frame configurations.

6. Mix and apply different types of body fillers, shaping fillers and repairing corrosion.

7. Service compressed air supply equipment.

8. Make a systematic zone 1 inspection of a vehicle damaged by frontal impact.

9. Loading car on a frame rack and set up for measuring of damaged area.

Expanded Description of Content and Methods:

Safety is handled in all divisions of class instruction as well as in practice and theory.  A safety examination is given to the students before they are allowed to work in the shop.

I. Body/Paint Shop Work and Safety Procedures

A. Describe the various precautions for personal safety in auto body shop

B. Safety in avoiding fire and explosion

C. List the classification of fires

D. Outline steps for preparing car for repair

II.
Body Shop Hand Tools


A. Explain importance of having wide range of hand tools

B. Choose the correct tools for the job at hand

C. Use each tool correctly and in a safe manner

III.
Basic Auto Sheet Metal Work

A. Identify mild and high strength steel

B. Physical changes sheet metal undergoes when damaged

C. Various techniques for straightening sheet metal

IV.
Body/Paint Shop Work and Safety Procedures

A. Identify air and electric power tools

B. Describe the hydraulic equipment used in auto body repair

C. Maintain shop power equipment tools

V.
Understand Auto Construction

A. Differentiate between conventional and unitized

B. Advantages of unitized over conventional

C. Identify body shell components

VI.
Minor Auto Body Repairs

A. List different types of body fillers and glazes

B. Choose correct plastic filler for job

C. Correct way of mixing filler with hardener

D. Understand the basics of lead filling

VII.
Diagnosing Major Collision Damage

A. Determine damage by measurement of body dimensions

B. Analyze impact damage to mechanical components of the vehicle

C. Visual determination of the extent of the impact damage

VIII.
Body Alignment


A.
Setting up floor pulling system


B.
Set up chainless pulling system


C.
Set up a portable alignment bench
	Theory and practice in minor auto body repair.  Principles of auto construction and design.  Correct use and application of body shop hand tools, power tools and equipment.  Diagnosis and repair of minor/major collision damage and body alignment.  Emphasis on automotive safety procedures and shop safety.  
9 units: 4 lec hrs. & 16 lab hrs. 18 weeks.


 CTE PROGRAM OF STUDY

Industry Sector: TRANSPORTATION
 Career Pathway: Collision Repair and Refinishing Grade: 13 1st SEM.

Program: ACR
Course Title: Occupational Safety & Health    TOPS: 956.7   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Introduction to safety: cost of accidents, accidents & efficiency, and growth of the safety movement.

Know your accident problems: systematic inspections, legal requirements for safety, unsafe acts, unsafe conditions, and measuring safety performance.

Industrial hygiene: chemical agents, physical agents, biological stresses, ergonomics and standard operating procedures.

Personal protective equipment: controlling hazards, types of equipment, use of equipment, respiratory protection, and ionizing radiation protection.

Materials handling and storage: materials handling problems, lifting & carrying hand & power trucks, and material storage.

Guarding machines and mechanisms: principles of guarding, guard design, guarding mechanisms, and lockout procedures.

Hand and power tools: control of tool accidents, maintenance & repair, safe use of tools, and portable power tools.

Fire prevention and control: determining fire hazards causes of fires, fire extinguishers, and special fire protection problems.

Electrical safety: determining electrical hazards causes of electrical hazards, and accident procedures.
	Employer and employee responsibility, federal and state legislation, accident reports, industrial hygiene, personal protective equipment, materials handling and storage, hazard communication, guarding machines and mechanisms, hand and portable tools, electrical safety and fire prevention.

2 units; 2 lecture hours; 18 weeks.


 CTE PROGRAM OF STUDY

Industry Sector: Transportation
Career Pathway: Collision Repair and Refinishing Grade Level: 13 1st SEM.

Program: ACR
Course Title: Introduction to Welding Technology    TOPS: 956.5   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Welding and Metal Shop Safety: hand tools, power tools, oxyacetylene equipment, electric arc equipment, and related personal safety.

Oxyacetylene Welding: equipment component identification, selecting filler metals, develop fusion welding skills on 16 gauge steel sheet in the flat position, develop brazing skills on steel & dissimilar metals, and develop flame cutting skills on steel plate.

Shielded Metal Arc Welding: equipment & component identification, selecting proper electrodes, joint types & design and develop welding skills on steel in the flat position with E6010, E6011, E6013, E7024, & E7018 electrodes.

Gas Metal Arc Welding (MIG): equipment and component identification; selecting proper electrode filler metal; select proper shielding gas and gas flow settings; develop welding skills on steel in the flat, horizontal positions.
Gas Tungsten Arc Welding (TIG): equipment and component identification; selecting proper filler metal; develop welding skills on aluminum and steel in the flat position; selecting proper gas flow settings.

Certification of Welders: description of AWS certification.

Careers and Higher Education: welding trades & industry and engineering & related degree programs.


	Oxyacetylene welding and cutting, shielded metal arc, gas metal arc (MIG), and gas tungsten arc (TIG) welding. An emphasis on good manipulative welding skills for joining steel and aluminum. Use of various electrodes. An introduction to the electrode and base metal classification system.
6 units; 4 lecture hours; 6 lab hours.


CTE PROGRAM OF STUDY
Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 13 2nd Sem.
Program: ACR
Course Title: ACRT 53   Advanced ACR      TOPS: 949       School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	In an applied setting, given instructions and/or demonstrations the student will be able to:

1. Remove and replace structural panels, door skins and rust out sectioning.

2. Remove drive train and components from vehicle.

3. Make fiberglass and urethane repairs.

4. Install adhesive body moldings and trims.

5. Apply anticorrosive materials using proper equipment.

6. Diagnose and repair each task and perform each task within the specifications provided by appropriate service manuals.

7. Handle paint materials and equipment safely.

8. Apply different types of paint materials.

9. Properly prepare surface primer, sealers and paint.

10. Estimate auto body repair and refinishing.

11. Diagnose and repair each task and perform each task within the specifications provided by appropriate service manuals.

Expanded Description of Content and Methods:

I. Panel Replacement and Adjustments

A. Replacing corrosion damaged partial panels

B. Removing and replacing structural panels

C. Sectioning panels

D. Replacing outdoor skins

E. Aligning bolted panels

II.
Analyzing Mechanical Components

A. Removing and replacing radiator, condensers, and alternators

B. Removal of the drive train

C. Replacing mufflers

D. Bleeding power steering system

E. Servicing air conditioner

III.
Repairing Auto Plastics

A. Identify unknown plastics by burn test

B. Repair minor cuts and cracks in plastics

C. Repair fiberglass parts

D. Two part epoxy repair of polyolefin bumper covers

IV.
Other Body Shop Repairs

A. Glass replacement procedures

B. Replace and repair of vinyl roof covers

C. Locate and correct wind and water leaks

D. Installation of interior and exterior trim

V.
Restoring Corrosion Protection


A.
Choose the correct anticorrosive application equipment for special applications


B.
Proper operation of a spray wand

VI.
Automobile Refinishing Materials

A. The use of properties of primers and paints

B. Identify the types of body finishes

C. Advantages of base coat, clear coat

D. How solvents affect spraying

VII.
Refinishing Equipment and Its Use

A. Reducing enamels and acrylics to proper viscosity

B. Balancing a spray gun

C. Applying paint with a spray gun

D. Cleaning a spray gun

VIII.
Surface Refinishing Preparation

A. Sanding techniques

B. Bare metal conditioning

C. Masking techniques

D. Priming and puttying

IX.
Application of Color Coat

A. Making a spot repair, suing a combination base coat, clear coat

B. Applying a flexible finish and clear coat to a flexible plastic part

C. Repainting a colored urethane bumper

D. Paint an exterior vinyl roof

X.
Estimating Auto Body Repair and Refinishing Coat


A.
Procedure of writing up an estimate for the body fender shop, customer or insurance company


B.
Outline the sequence for estimating vehicle damage


C.
Difference between flat-rate labor time and overlap labor time when estimating labor cost


D.
Convert flat-rate labor time into dollars


E.
Estimate the time required for painting a given collision repair job


F.
Estimate material costs, based on a refinishing materials list

XI.
Lecture is in support of lab


	Estimation of body repair and refinishing, analysis of mechanical components, repair of auto plastics, auto body panel replacement and adjustment, restoration of corrosion protection, application of materials for spot repair and complete repaints, surface preparation on all types of substrates, paint materials used in refinishing, refinishing equipment, and other body shop repairs such as glass and trim removal and replacement
9 units: 4 lec. Units & 16 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation
     Career Pathway: Collision Repair and Refinishing          Grade 13 2nd SEM.

Program: ACR
Course Title: Industrial Math    TOPS: 1701    School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Arithmetic of Whole Numbers: rounding, estimating, factors, primes, and order of operations.
Fractions: adding, subtracting, multiplying, dividing, lowest terms, and comparing.

Decimal numbers: adding, subtracting, multiplying, dividing, and decimal fractions.

Ratio, Proportion, and Percent: decimal to percent, fractions to percents, percent to decimal, percent to fraction;  percent problems-discount, commission, efficiency, tolerances, percentage change; applications of ratio and percentage.

Measurement: units, significant digits, precision and accuracy; unit conversions-length, weight, area, volume, speed, temperature; metric to English, English to metric, metric to metric; direct measurements-micrometers, calipers, protractors, gauge blocks.
Pre-algebra: signed numbers-addition & subtraction and multiplication & division; exponents and square root; order of operation.

Algebra: terms and factors, algebraic expressions, grouping symbols, distributing, factoring, polynomials; solving simple equations involving two operations; solving equations and formulas; word problems; scientific notation.

Practical plane geometry: angle measurement; area and perimeter of polygons; triangles, hexagons, and irregular polygons; circles.

Solid figures: prisms, pyramids, cylinders/ spheres, and cones.

Triangle trigonometry: angles & triangles, radians; trigonometric ratios; solving right triangles; oblique triangles.

Advanced algebra: systems of equations-dependent, substitution, elimination, word problems; quadratic equations.


	Industrial technology and trade-related math problems. The use of signed numbers, algebraic expressions, exponents, polynomials, factoring, algebraic fractions, graphing, radical expressions, quadratic equations and particular emphasis on practical problems common to technical industrial trades.

3 units; 3 lecture hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation
Career Pathway: Collision Repair and Refinishing Grade Level: 13 2nd Sem.
Program: ACR
Course Title: Basic Electricity      TOPS: 934.2 School:       Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	The electrical/electronic communication age: history of electricity/electronics; integration of electricity and electronics; introduction of the communication age; what is electricity; lightning and thunder; static electricity.

Basic electricity in motion: basic theory of molecules and atoms; electronics, protons, and neutrons; electrical current-flow (I); voltage or electrical pressure (E); resistance to current-flow; conductors and insulators.
Relationship of current, voltage, and resistance: basic Ohm’s Law; Kirchhoff’s Current Law; Kirchhoff’s Voltage Law; Ohm’s Law and the series circuits; Kirchhoff’s Voltage Law applied to series circuits; Ohm’s Law and the parallel circuit.

Series/parallel combination circuits: analyzing a series/parallel circuit; picking out the parallel circuit; solving it to an equivalent resistance; now solving the remaining series circuit.

Batteries or DC sources: cells; batteries of cells in series; batteries in parallel; batteries in series/parallel combination; DC generators.

Basic magnetism: permanent magnets; electro-magnets; a moving conductor in a magnetic field; generating AC (rotating conductor); The Sine-wave; self induction; basic transformers.

Power distribution: from the dam to the city; from the substation to the home or shop; 115V/230Vdistubution in the home or shop; how to read the power meter.
Electrical Safety: ground fault interrupters; good grounds around the home or shop; electricity in the bathroom or shop; how to treat a shock victim.


	Fundamentals concepts of electricity and its applications.

3 units. 3 lec hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 14 1st Sem.
Program: ACR
Course Title: ACRT55   Spray Refinishing       TOPS: 949        School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	In an applied setting, given instructions and/or demonstrations the student will be able to:

1. Work safely with hazardous materials and equipment.

2. Properly prepare surfaces for refinishing.

3. Properly formulate different types of paint materials.

4. Properly mask surfaces to be protected.

5. Paint vinyl and flexible parts.

6. Properly adjust spray gun and applications techniques for refinishing entire vehicle.

7. Diagnose and repair each task and perform each task within the specifications provided by appropriate service manuals.

Expanded Description of Content and Methods:

I. Section I

A. Automotive painting and equipment

B. A brief history of factory finishes

C. Painting equipment masking

II.
Section II

A. Automotive paint and paint products

B. Paint ingredients

C. Types of paint

D. Vinyl paint as protection

E. Base coat/clear coat paint

F. Undercoats

G. Topcoats

H. Paint vehicles

I. Solvents

III.
Section III

A. Preparing the surface for paint

B. Preparing unpainted surfaces

C. Preparing painted surfaces

IV.
Section IV

A. Applying automotive paint

B. Original paint types

C. Matching paint types

D. Matching color

E. Matching metallic paints

F. Preventing dirty paints

G. Using a spray gun problems

H. Cleaning the gun

I. Recognizing paint problems

V.
Section V


A.
Paint rubout and restoration


B.
New finishes


C.
Older finishes


D.
Paint repair and protection products


E.
Compound application


F.
Polishing


G.
Wax and cleaner/wax application


H.
Accent stripes


I.
Decals and adhesive strip tape


J.
Wood grain installation


	Estimation of body repair and refinishing, analysis of mechanical components, repair of auto plastics, auto body panel replacement and adjustment, restoration of corrosion protection, application of materials for spot repair and complete repaints, surface preparation on all types of substrates, paint materials used in refinishing, refinishing equipment, and other body shop repairs such as glass and trim removal and replacement.

5 units. 2 lec hrs and 8 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 14 1st SEM.

Program: ACR
Course Title: Technical Computer Applications    TOPS: 934   School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Computer literacy (components, operating systems, file management).

Word processing (create/modify documents, formatting).

Presentation programs (multimedia, modify/enhancing presentations).

Spreadsheet program (create/modify spreadsheets, designing charts).

Database program (build/modify database, reports, forms).

Internet (web browsers and search engines).

E-mail (address book, creating/sending messages, and sending messages with attachments.


	An introduction to computers, their use, and the development of general computer skills for technical programs.

2 units; 1 lecture hour; 2 lab hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation
Career Pathway: Collision Repair and Refinishing Grade: 14 1st SEM.

Program: ACR
Course Title:  Technical Report Writing   TOPS: 953    School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	Writing style: rules for writing and types of writing.

The memorandum: purpose, definition, format.

Letters: forms, parts, types, start, finish, impressions letters make.

Employment applications, resumes, & follow-up letters.

Job related forms: work orders, requisitions, specs, bids, proposals.

Job related records: safety reports/inspection reports, travel forms.

Description of equipment: shape, size, color, material, parts, cost.

Notes for speaking: calls, oral reports, note taking.

Report writing notes: rules, journal, books, and reports.

Outlining: steps, types, formats, organization.

Illustrations for a written report.


	Business correspondence: tables & figures, content, organization, style, and format.

3 units; 3 lecture hours; 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 14 2nd Sem.
Program: ACR
Course Title: Spray Refinishing       TOPS: 949        School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	In an applied setting, given instructions and/or demonstrations the student will be able to:

8. Work safely with hazardous materials and equipment.

9. Properly prepare surfaces for refinishing.

10. Properly formulate different types of paint materials.

11. Properly mask surfaces to be protected.

12. Paint vinyl and flexible parts.

13. Properly adjust spray gun and applications techniques for refinishing entire vehicle.

14. Diagnose and repair each task and perform each task within the specifications provided by appropriate service manuals.

Expanded Description of Content and Methods:

II. Section I

A. Automotive painting and equipment

B. A brief history of factory finishes

C. Painting equipment masking

II.
Section II

J. Automotive paint and paint products

K. Paint ingredients

L. Types of paint

M. Vinyl paint as protection

N. Base coat/clear coat paint

O. Undercoats

P. Topcoats

Q. Paint vehicles

R. Solvents

III.
Section III

D. Preparing the surface for paint

E. Preparing unpainted surfaces

F. Preparing painted surfaces

IV.
Section IV

J. Applying automotive paint

K. Original paint types

L. Matching paint types

M. Matching color

N. Matching metallic paints

O. Preventing dirty paints

P. Using a spray gun problems

Q. Cleaning the gun

R. Recognizing paint problems

V.
Section V


A.
Paint rubout and restoration


B.
New finishes


C.
Older finishes


D.
Paint repair and protection products


E.
Compound application


F.
Polishing


G.
Wax and cleaner/wax application


H.
Accent stripes


I.
Decals and adhesive strip tape


J.
Wood grain installation


	Estimation of body repair and refinishing, analysis of mechanical components, repair of auto plastics, auto body panel replacement and adjustment, restoration of corrosion protection, application of materials for spot repair and complete repaints, surface preparation on all types of substrates, paint materials used in refinishing, refinishing equipment, and other body shop repairs such as glass and trim removal and replacement.

5 units. 2 lec hrs and 8 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 14 2nd SEM.

Program: ACR
Course Title: Preparing for Employment Opportunities     TOPS: 4930.12    School: Fresno City College (sample template) 

	Critical Course Competencies/Skills/Concepts
	Course Description

	Importance of human relationships and attitude in employment.

Building and maintaining a positive attitude.

Vertical and horizontal working relationships.

Productivity in employment.

Understanding the nature of relationships.

Success as a team player.

Stress management techniques.

Restoring injured relationships.

Succeeding in a new job or assignment.

Coping with teasing and testing.

Absenteeism and human relations.

Human relations mistakes.

Ethics.

Goal setting, attitude, promotion opportunities.

Application forms, letters of application, and follow-up letter.

Resume preparation.

Career planning.

Videotaped interview.

Interview with person in student’s chosen field.
	Preparing resumes, portfolios, and improving employment seeking skills.

3units; 3 lecture hours; 18weeks.


CTE PROGRAM OF STUDY

Industry Sector: Transportation Career Pathway: Collision Repair and Refinishing Grade Level: 14 2nd Sem.
Program: ACR
Course Title: Industrial Science         TOPS: 1901         School: Fresno City College (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	What is physics: study of matter and energy; mathematical review?
Precision instruments: standards for length, mass, and time; conversions of units; compare the Metric and English system of measurements; Metric and English system problems; accuracy in measurements and computations.
Force: mechanical systems (force, vector analysis, and torque); fluid systems (pressure and pressure difference, density, and specific gravity); electrical systems (voltage and voltage difference, charge, cells, and batteries); thermal systems (temperature, temperature difference, and heat).

Work: mechanical systems (force x distance, linear, angular and radians); fluid system (pressure difference X volume displacement); electrical systems (voltage difference X charge moved).

Rate: mechanical system (speed, velocity, and acceleration); fluid system (volume and time); electrical system (electric charge and time); thermal system (thermal conductivity, heat flow rate, specific heat, heat and time).
Resistance: mechanical systems (dry, wet, static, kinetic, rolling friction and lubricants); fluid systems (drag, turbulent and laminar flow); electrical systems (Ohm’s Law, series and parallel resistance and resistivity); Thermal systems (insulating and conducting materials).
Energy and conservation of energy: mechanical and fluid energy (potential and kinetic); electrical systems (capacitance, magnetic fields and inductors); thermal systems (heat engines and thermal dynamics).
Power: mechanical systems, fluid systems, and electrical systems.

Momentum (impulse, inertia, elastic, inelastic collisions and conversion of momentum): linear and angular.

Waves and vibration: properties and wave interactions.

Radiation 

Transducers: electromagnetic and nuclear.

Light and optical systems: reflection and refraction; interference and diffraction; laser light.

	Force, work, resistance, energy, power, force transformers, energy converters, and transducers in the mechanical, fluid, electrical and thermal systems. Applications to the trades.

3 units. 3 lec. hours. 1 lab. hour.


CTE PROGRAM OF STUDY

Industry Sector: Transportation
Career Pathway: Collision Repair and Refinishing
Grade Level: 9th

Course Title: Small Engine Repair
CBEDS:     5661
School: Secondary (sample template)

	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	B2.0 The students understand the safe and appropriate use of tools, equipment, and work processes:

  B2.1 Understand how certain tools and equipment are used to perform maintenance and repair operations.

  B2.2 Use tools, equipment, and machines to safely measure, test, diagnose, and analyze components and systems (e.g. electrical and electronic circuits, alternating and direct current applications, fluid/hydraulic and a/pneumatic systems).

B5.0 Perform and document repair procedures in accordance with manufacturer recommendations and industry standards.

  B5.3 Use reference books and materials, technical service bulletins and other related documents to determine repairs and rate of pay.
 The students will be able to correctly time an engine.

 The students will be able to check clearances on the engine.

 The students will be able to determine if governor is working        
  correctly.
 The students will be able to check for clogged fuel filters.

  By looking at a spark plug, the students will be able to determine the      
  fuel mixture on the engine.
	This instructional program prepares individuals for employment as small engine mechanics.  Instruction includes the maintenance and repair of small engines (e.g. lawn mowers, gardening equipment, chain saws, and recreational vehicles).

This is an entry level class that will be beneficial in learning the basic operation of an internal combustion engine and has application to more advanced power plants. 

2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Transportation
Career Pathway: Collision Repair and Refinishing
Grade Level: 10th

Course Title: Automotive Body Repair

CBEDS:  5664

School:  Secondary (sample template)


Beginning Auto Body  
	Critical Course Competencies/Skills/Concepts
	Course Description

	B1.0  The student will understand the value and necessity of practicing personal and occupational safety and the environmental effects of the collision repair and refinishing practices:

   B1.2 Practice the safe handling and storage of chemicals and hazardous wastes as required by OSHA and the Air Resources Board, Air Quality Management Districts and other regulatory agencies.

  B1.4 Use appropriate material and repair technologies.

  B1.6 Understand the safety practices applied when servicing vehicle body electronics and other vehicle systems.

B2.0 The students understand the safe and appropriate use of tools, equipment, and work processes:

  B2.1 Understand how certain tools and equipment are used to perform maintenance and repair operations.

  The students will learn how to feather edge.

  The students will learn to mix paint or primers to proper ratio.

 The students will learn how to properly clean and service a paint         gun.

 The students will be able to perform basic MIG welding techniques.

 The students will recognize the difference between space frame,      unitized, and body over frame. 
 The students will be able to remove and install a trim panel.

The students will be able to prepare a surface for priming and refinishing.     


	This instructional program prepares individuals for employment as auto body technicians.  It includes instruction in plastics and adhesives, mechanical and electrical components, structural analysis and damage repair, and nonstructural analysis and damage repair.

This class gives students a basic overview of the automotive collision repair industry.  Proper use of hand tools and spaying equipment will be demonstrated and reinforced on a regular basis.  The class will have teacher assigned projects for the students to work on.  There will also be various guest speakers from the industry that will lend their expertise to help the student make a wise decision about the auto collision trade.  

2 semesters, 1 year



CTE PROGRAM OF STUDY

Industry Sector: Transportation      
Career Pathway: Collision Repair and Refinishing

Grade Level: 11th
Course Title: Automotive Painting & Refinishing   
CBEDS:   5666    
School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	B1.0 The student will understand the value and necessity of practicing personal and occupational safety and the environmental effects of the collision repair and refinishing practices.

B1.2 Practice the safe handling and storage of chemicals and hazardous wastes as required by OSHA and the Air Resources Board, Air Quality Management Districts and other regulatory agencies.

B1.4 Use appropriate material and repair technologies.

B2.0 The students understand the safe and appropriate use of tools, equipment and work processes, perform maintenance and repair operations.

B3.2 Use technical vocabulary, technical reports and manuals, electronic systems as appropriate to determine repairs and estimates.

B4.0 Students understand scientific principles in relation to chemical, mechanical and physical functions in relation to industry and manufacturer standards.

B4.2 Understand the physical and chemical characteristics of metals, plastics, and other materials.

B7.6 Understand and know how to prepare vehicles for metal finishing and body filling.

B9.0 Students understand the concepts, principles, and practices of painting and refinishing.

B9.2 Know how to prepare surfaces for painting and finishing.

B9.3 Understand the operation of spray guns and equipment.

B9.5 Understand the causes and cures of paint defects.

B9.6 Understand how to prepare vehicles for final detail.


	This instructional program prepares individuals for employment as painting and refinishing technicians.  It includes instruction in surface preparation, spray gun operation, paint mixing, matching and applying, solving paint application problems, causes and cures for finish defects and safety precautions.

2 semesters, 1 year



CTE PROGRAM OF STUDY

Industry Sector: Transportation                 Career Pathway: Collision Repair and Refinishing

Grade Level: 12th
Course Title: Automotive Body Repair & Refinishing, Comb.     CBEDS:     5654     School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts(reference CTE Standards)
	Course Description

	B1.0  The student will understand the value and necessity of practicing personal and occupational safety and the environmental effects of the collision repair and refinishing practices:

B1.2 Practice the safe handling and storage of chemicals and hazardous wastes as required by OSHA and the Air Resources Board, Air Quality Management Districts and other regulatory agencies.

B1.4 Use appropriate material and repair technologies.

B1.6 Understand the safety practices applied when servicing vehicle body electronics and other vehicle systems.

B2.0 The students understand the safe and appropriate use of tools, equipment, and work processes:

B2.1 Understand how certain tools and equipment are used to perform maintenance and repair operations.

B3.0 Students understand and apply measurement systems and mathematical functions to perform required fabrication, maintenance, and operation procedures.

 B3.2 Use technical vocabulary, technical reports and manuals, electronic systems as appropriate to determine repairs and estimates.

B3.3 Understand the different types of welding and heat processes used in repair processes and procedures.

B4.0 Understand scientific principles in relation to chemical, mechanical, and physical functions and in relation to industry and manufacturer standards.

B4.2 Understand the physical and chemical characteristics of metals, plastics, and other materials.

B4.3 Understand body and frame construction.

B7.0 Understand structural and nonstructural analysis and damage repair.

B7.1 Understand how to perform frame inspection and repair.

B7.2 Know the applications, installations and removal of fixed and moveable glass and hardware.

B7.3 Know how to perform the principles of metal welding and cutting.  

B7.6 Understand and know how to prepare vehicles for metal finishing and body filling.

B9.0 Understand the concepts, principles, and practices of painting and refinishing.

B9.2 Know how to prepare surfaces for painting and finishing.

B9.3 Understand the operation of spray guns and equipment.

B9.5 Understand the causes and cures of paint defects.

B9.6 Understand how to prepare vehicles for final detail.
	This instructional program prepares individuals for employment as combination auto body repair and auto painting and refinishing technicians.  This comprehensive program includes instruction in painting and refinishing, plastics and adhesives, mechanical and electrical components, structural analysis and damage repair, and nonstructural analysis and damage repair. 

This class will help students develop the speed and entry level skills necessary to enter the automotive repair and refinishing trade.  The class will cover, but is not limited to:  metal bumping and dinging; welding and cutting; shrinking and metal finishing; use of power tools; frame straightening; doors and deck lids; collision jobs; refinishing practices; and adhesives, coatings and sealers.

2 semesters, 1 year
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