	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Building Trades and Construction

	
	Career Pathway:
	Cabinetmaking/Wood Products

	
	Program:
	Computer Aided Manufacturing- Community College Major

	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.
	​​​
Exploring Building Trades & Construction
CBEDS # 5535


	
	
	
	Apprentice Program

	
	
	
	
	
	
	
	Laborer

	
	
	
	
	
	
	
	Machine Operator

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

	
	10
	
	Principles of Bldg. Trades & Construction Tech 
CBEDS # 5537
	
	
	
	

	
	
	
	
	
	
	
	Cabinetmaker

	
	
	
	
	
	
	
	Contractor

	
	
	
	Assessments, advising, or additional preparation
	
	Building inspector

	
	11
	
	Cabinetmaking and Wood Products
CBEDS # 5532
	
	
	
	Occupations requiring 2 year degree

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	CNC Operator

	
	
	
	Assessments, advising, or additional preparation
	
	CNC Programmer

	
	12
	
	Millwork and Cabinetmaking
CBEDS #5520
	
	
	
	Machinist

	
	
	
	
	
	
	
	Occupations requiring a BA / BS degree

	
	
	
	
	
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Industrial Engineer

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

	
	
	
	
	
	
	Architect

	
	
	
	Technical Computer Applications
	CNC Mill/ Lathe Programming 2
	
	Manufacturing Management

	
	
	
	CAM and Cabinetry Operation 1
	Drafting Practices
	
	

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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	
	Industrial Math
	Occupational Safety
	
	Contractor License

	
	
	
	Preparing for Employment
	3D Solid Modeling 1
	
	Engineer’s License

	
	
	
	
	
	
	Architect License

	
	
	
	
	
	
	Certified Bldg Inspector

	
	
	
	
	
	
	Teaching Credential

	
	
	
	
	
	
	

	
	15
	Suggested Majors:
	Construction Management
	
	

	
	
	
	Industrial Technology
	
	

	
	16
	
	Engineer
	
	

	
	
	
	Education
	
	


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade Level: 13 1st SEM.
Program: Computer Aided Manufacturing 
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: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Product   Grade Level: 13 1st Sem.

Program: Computer Aided Manufacturing
Course Title:  CAM & Cabinetry Operation I           TOPS: 956                     School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Use Computer Aided Design (CAD) software called MasterCAM to create two-dimensional and three-dimensional geometrical wireframe drawings.

2. Use a Computer Aided Design/Computer Aided Manufacturing (CAD/CAM) software called MasterCAM to create two-dimensional and three-dimensional wireframe for tool programming.

3. Setup Techno CNC controller to store tool length offsets, work offsets and edit common G-codes and M-codes within the CNC controller editor.

4. Analyze blueprints to reverse engineer the drawing to learn MasterCAM’s GUI and software commands.

5. Set-up three types of Vertical Milling Centers (VMC) machines Techno, HAAS and FANUC. 

      6.     Apply new skills and techniques specific to the job.

Expanded Description of Content and Methods:
I.     Safety

a. Instructional shop safety is given throughout the course per machine instructed

b. Written and verbal safety test is given before lab work is permitted

c. Student signs safety sheet to acknowledge understanding of written and verbal safety

II.    CAD/CAM Software

a. Graphic User Interface (GUI)

b. File extension flow for CAD/CAM

c. Software commands

d. Creating drawing 

e. Dimensioning working drawings

f. Applying tool-paths

g. Posting G and M-codes

h. Printing working drawings for portfolio review

i. Saving various file types

j. Apply contour toolpath

k. Apply pocketing toolpath

l. Apply drilling toolpath

m. Apply engraving toolpath

III.    Fundamentals of Computer Numerical Control Milling (CNC)

a. Techno control with an automatic tool changer (ATC)

b. Cartesian Coordinate System

c. Polar System

d. Axis Motion X, Y, Z 

e. Machine layout

f. Flow of CNC Programming

g. Understanding G and M codes

h. Program Zero and CAD origin

i. Machine safety

j. Printing G and M codes

IV.    Preparation for Programming 

a. Developing a sequence of operation

b. Math for programming 

c. Feeds and Speeds

d. Part fixture 

e. Types of tool geometry

f. Measuring tools

g. Types of material

V.    Introduction to Programming Words

a. Tool length compensation description

b. Cutter radius compensation description

c. Fixture offset description

VI.    Presentation of Final Project

a. Check measurements of finished project

b. Prepare portfolio with finished drawing and part

a. Design and manufacture six mechanical plastic parts

d. Design and manufacture CD Case

e. Design and fabricate cabinets using 32 mm system  

I. HAAS Vertical Milling Center (VMC)

a. VMC layout

b. Controller Graphical User Interface

c. Automatic Tool Changer (ATC)

d. Machine maintenance

e. Operation

f. Machine Set-up

g. Tooling

h. Programming format

II. FANUC Vertical Milling Center (VMC)

a. VMC layout

b. Controller Graphical User Interface

c. Machine maintenance

d. Operation

e. Machine Set-up

f. Tooling

g. Programming format

III. CAD/CAM Software

a. Continue Graphic User Interface (GUI)

b. File extension flow for CAD/CAM

c. Continue MasterCAM Software commands

d. Creating Soft Jaws drawing and Toolpath

e. Creating Pocket Drawing and Toolpath

f. Creating Card Holder Drawing and Toolpath

g. Dimensioning working drawings

h. Posting G and M-codes

i. Printing working drawings for portfolio review

j. Saving various file types

k. Intermediate contour toolpath

l. Intermediate pocketing toolpath

m. Intermediate drilling toolpath

n. Intermediate engraving toolpath

o. Tool parameters intermediate settings

IV. Preparation HAAS and FANUC for Programming 

a. Developing a sequence of operation

b. Math for programming 

c. Feeds and Speeds

d. Part fixture 

e. Types of tool geometry

f. Measuring tools

g. Types of material

V. Intermediate Programming Words

a. Tool length compensation description (G43 H)

b. Cutter radius compensation description (G42-G43)

c. Fixture offset description (G54-G59)

d. Coolant on and off (M08-M09)

VI. Presentation of Final Project

a. Check measurements of finished project

b. Prepare portfolio with finished drawing and part

c. Design and manufacture 3 mechanical aluminum parts


	Application of Computer Aided Design (CAD) Software and Computer Aided Manufacturing (CAM) Software and Computer Numerical Control (CNC) Router and HAAS Machines to design and manufacture product for plastic, aluminum, and wood fabrication. Specialized activities related to the field of CNC cabinetmaking: 32-mm system, edge banding, and sign design. 

13 units: 10 lecture hrs. & 10 lab hrs.  18 weeks.




CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade Level: 13 2nd Sem.
Program: Computer Aided Manufacturing
Course Title: Mill & Lathe Operation II   TOPS: 956      School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	I Safety

a. Instructional shop safety is given throughout the course per machine instructed

b. Written and verbal safety test is given before lab work is permitted

c. Student signs safety sheet to acknowledge understanding of written and verbal safety

II AKIRA SEIKI 4th-AXIS Vertical Milling Center (VMC)

VMC layout

a. Controller Graphical User Interface

b. Automatic Tool Changer (ATC)

c. Machine maintenance

d. Operation

e. Machine Set-up

f. Tooling

g. Programming format

III FAGOR 5-AXIS Vertical Milling Center (VMC)

a. VMC layout

b. Controller Graphical User Interface

c. Automatic Tool Changer (ATC)

d. Machine maintenance

e. Operation

f. Machine Set-up

g. Tooling

h. Programming format

IV CAD/CAM Software

a. Continue Graphic User Interface (GUI)

a. File extension flow for CAD/CAM

b. Continue MasterCAM Software commands for multi-axis toolpathing

c. Creating Multi-view solid drawing and Toolpath a six-sided part

d. Creating Speed form Drawing and Toolpath

e. Creating Card Holder Drawing and Toolpath

f. Dimensioning working drawings

g. Posting G and M-codes

h. Printing working drawings for portfolio review

i. Saving various file types

j. 4th-AXIS Surface toolpath

k. 4th-AXIS pocketing toolpath

l. 4th-AXIS drilling toolpath

m. 4th-AXIS engraving toolpath

n. 4th-AXIS Tool parameters settings

o. 5-AXIS Surface toolpath

p. 5-AXIS pocketing toolpath

q. 5-AXIS drilling toolpath

r. 5-AXIS engraving toolpath

s. 5-AXIS Tool parameters settings

V Preparation FAGOR 5-AXIS and AKIRA SEIKI 4th-AXIS for Programming 

a.  Developing a sequence of operation

a. Math for programming 

b. Feeds and Speeds

c. Part fixture 

d. Types of tool geometry

e. Measuring tools

f. Types of material

VI Advance Programming Words used in multi setups

a. Tool length compensation description (G43 H)

b. Fixture offset description (G54-G59)

VII Presentation of Final Project

a. Check measurements of finished project

b. Prepare portfolio with finished drawing and part

c. Design and manufacture 1 six-sided aluminum part 

d. Design and manufacture speed form in wood or foam

VIII HAAS SL-10 CNC LATHE

a. Lathe layout

b. Controller Graphical User Interface

c. Automatic Tool Changer (ATC)

d. Machine maintenance

e. Operation

f. Machine Set-up

g. Tooling

h. Programming format

IX AKIRA SEIKI SL-15 LATHE

a. Lathe layout

b. Controller Graphical User Interface

c. Machine maintenance

d. Operation

e. Machine Set-up

f. Tooling

g. Programming format

X CAD/CAM Lathe Software

a. Graphic User Interface (GUI) for lathe

b. File extension flow for CAD/CAM

c. MasterCAM Lathe Software commands

d. Creating outside diameter profiling drawing and Toolpath

e. Creating outside threading Drawing and Toolpath

f. Creating inside boring and threading Drawing and Toolpath

g. Dimensioning working drawings

h. Posting G and M-codes

i. Printing working drawings for portfolio review

j. Saving various file types

k. Roughing toolpath

l. Finishing toolpath

m. Grooving toolpath

n. Threading toolpath

o. Drilling toolpath

p. Boring toolpath

q. Cut off (Parting) toolpath

r. Tool parameters intermediate settings

XI Preparation HAAS SL-10 and AKIRA SEIKI SL-15 OT for Programming 

a. Developing a sequence of operation

b. Math for programming 

c. Feeds and Speeds

d. Part fixture 

e. Types of tool geometry

f. Measuring tools

g. Types of material

XII Intermediate Programming Words

a. Tool length compensation description (T0101)

b. Cutter radius compensation description (G42-G43)

c. Fixture offset description (G54-G59)

d. Coolant on and off (M08-M09)
XIII Presentation of Final Project

a. Check measurements of finished project

b. Prepare portfolio with finished drawing and part

c. Design and manufacture 3 Outside Diameter mechanical aluminum parts

d. Design and manufacture 3 inside Diameter mechanical aluminum parts


	3D Solid Design using MasterCAM Mill and Lathe software for machine tool programming, multi operation set-up, advance set up on a HAAS Mill/Lathe, FAGOR 5-AXIS and Akira Seiki Mill/Lathe CNC machines and shop safety.
13 units: 10 lec hrs. & 10 lab hrs. 18 weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade Level: 13 2nd SEM.
Program: Computer Aided Manufacturing
Course Title: Drafting Practices         TOPS: 953             School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1.      The Graphic language and design

A. History of technical drawing

B. Drafting standards and definitions

2.
Lettering

A. Lettering styles

B. Standardization of lettering

C. Techniques of lettering

3.      Sketching and shape description

A. Technical sketching

B. Isometric sketching

4.
Geometric construction

A. Definition of terms

B. Points and lines

C. Geometric construction exercises

5.
Orthographic projection

A. Definition of terms

B. Projection methods

C. Two and three view drawings

D. Visualization of views

E. Reading a drawing

F. Orthographic projection problems

6.
Section view

A. Definition of terms

B. Sectioning

C. Cutting planes

D. Conventions and symmetry

E. Sectioning problems

7.
Auxiliary views

A. Definition of terms

B. Classification of auxiliary views

C. Auxiliary problems

8.
Dimensioning

A. Definition of terms

B. English and metric

C. Dimensioning principles

D. Dimensioning problems

9. Axonometric projection

A. Definition of terms

B. Methods of projection

C. The isometric method

D. Axonometric problems

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.

2. Audiovisual materials may be used during the lectures and demonstrations.

3. Group discussions involving the students will be encouraged.

4. Guest lecturers may be used for specific topics.

5. Lab projects will be assigned during the semester.


	Freehand sketching, orthographic projection, measuring devices, geometric construction, pictorial drawing and dimensioning in preparation for computer aided drafting and design.

3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade 14 1st SEM.

Program: Computer Aided Manufacturing

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: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade Level: 14 1st SEM. Program: Computer Aided Manufacturing

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.
	Preparing resumes, portfolios, and improving employment seeking skills.

3units; 3 lecture hours; 18weeks.


CTE PROGRAM OF STUDY

Industry Sector: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade: 14 2nd SEM.

Program: Computer Aided Manufacturing
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: Building Trades/Construction   Career Pathway: Cabinetmaking/Wood Products   Grade Level: 14 2nd SEM.

Program: Computer Aided Manufacturing
Course Title: 3D Solid Modeling-1         TOPS: 953                      School: Fresno City College (sample template)

	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Introduction to Solid Modeling

a. Definition of terms

b. Viewing options

c. Object selection

2. 2D Sketching

a. Definition of terms

b. Creating a sketch

c. Sketch tools

d. 2D entities

e. Dimensioning sketches

f. Geometric relations

g. Sketching problems

3. 3D Parts

a. Definition of terms

b. Sketched parts

c. Extrusion methods

d. Editing parts

e. Part problems

4. Reference geometry

a. Planes

b. Reference geometry problems

5. Configurations

a. Parts

b. Configuration problems
6. Assemblies

a. Definition of terms

b. Creating an assembly 

c. Assembly mates

d. Assembly problems

7. Drawings and Details

a. Definition of terms

b. Sheet set-up

c. Creating drawings

d. Creating views

e. Dimensioning

f. Annotations

g. Symbols

h. Bill of Materials

i. Drawing problems

8. Project

a. Parts

b. Assembly

c. Drawings

Lab is in support of lecture.

Methods:

1. Lectures with demonstrations will be given before each assigned project.
2. Audio/Visual materials may be used during the lectures and   demonstrations.
3. Group discussions involving the students will be encouraged.
4. Guest lectures may be used for specific topics.
5. Lab projects will be assigned during the semester.


	CAD generated 2D sketches, 3D solid models, assemblies and detailed drawings for the mechanical industry.
3 units: 2 lec hrs. & 3 lab hrs. 18 Weeks.



CTE PROGRAM OF STUDY

Industry Sector: Building Trades & Construction   Career Pathway:  Cabinetmaking/Wood Products   Grade Level: 9 

Course Title: Exploring Building Trades & Construction       CBEDS #: 5535     School: Secondary (sample template)  
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Know design solutions to common problems in cabinetmaking and wood products. (A1.1)

2. Understand calculation procedures for materials and production requirements for wood product design. (A1.2)

3. Know conventional measurement processes for cabinetmaking and wood products, linear measurements, and conversions of fractions and decimals. (A1.4)

4. Use common hand tools and accessories, such as planes, clamping and gripping tools, pliers, wrenches, wood chisels, Hammers, Hand saws, and squares, safely and properly. (A2.1)

5. Understand the careers that are available in cabinetmaking and wood products manufacturing and related occupations. (A9.1)

6. Understand the need for professional; growth across all aspects of the industry, including financial, leadership, and advancement elements. (A9.2)

7. Understand hand and portable power tool identification and tool safety.
8. Research Colleges and requirements for majors needed for Building Trades
9. Research job titles in Building Trades to see job requirements,            type of work done and salaries paid

	This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about communication, transportation, energy, production, biotechnology, and integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multi-modal, problem-solving techniques.  Integrated content focuses on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology; and providing students with the basis for making wise academic and career choices.
2 semesters, 1 year                 


CTE PROGRAM OF STUDY

Industry Sector: Building Trades & Construction   Career Pathway:  Cabinetmaking/Wood Products   Grade Level: 10
Course Title:  Principles of Building Trades & Construction Technology   CBEDS#: 5537   School: Secondary (sample template)
	Course Competencies/Skills/Concepts
	Course Description

	Understand calculation procedures for materials and production requirements for wood product design. (A1.2)

1. Know conventional measurement processes for cabinetmaking and wood products, linear measurements, and conversions of fractions and decimals. (A1.4)

2. Understand environmental regulations that influence the cabinetmaking and wood products technology (A8.2)

3. Understand the careers that are available in cabinetmaking and wood products manufacturing and related occupations. (A9.1)

4. Understand the need for professional growth across all aspects of the industry, including financial, leadership, and advancement elements. (A9.2)

5. Use a vector diagram to determine the resultant forces.
6. Measure specific gravity of a liquid with a hydrometer
7. Measure pressures below atmospheric pressure with a manometer and a mechanical pressure gage.
8. Use a multimeter to measure voltages, current and resistance by selecting proper setting for the function switch and range switch.
9. Measure the pump work required to lift a given volume of water a given height, using the fluid work formula.

	This course is designed for students planning technical careers. Each of the unit’s deals with one principle as it applies in the four energy systems (mechanical, fluid, thermal, and electrical) that provide power for both simple and complex technological devices and equipment.  The units also cover the mathematics needed to understand and apply the principles.
2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Building Trades & Construction     Career Pathway: Cabinetmaking/Wood Products   Grade Level:  11
Course Title: Cabinetmaking and Wood Products     CBEDS #:   5532           School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1.  Understand calculation procedures for materials and production requirements for wood products designs. (A1.2)
2. Know conventional measurement processes for cabinetmaking and wood products, linear measurements, and conversions of fractions and decimals. (A1.4)
3. Maintain and care for common hand tools. (A2.2)
4. Use portable power tools, such as single and compound miter saws, drills, sanders, saber saws, and routers, safely and appropriately. (A3.1)
5. Maintain and care for portable power and pneumatic tools. (A3.3)
6. Understand the proper and safe use of stationary power tools used in the milling process, such as shapers, sanders, jointers, table saws, and band saws.   (A4.1)
7. Understand how to estimate a bill of materials from drawings and specifications for constructing cabinets. (A5.2)
8. `Know the safety rules in the cabinetmaking work environment (A6.1)

9. Develop a production plan, including the layout, bill of materials, and cost analysis, for the production of cabinets or wood products. (A7.2)

10. Use installation tools and understand the processes for the installation of cabinets, millwork, and wood products. (A7.6)

11. Understand environmental regulations that influence the cabinetmaking and wood products industry. (A8.2)

12. Understand the careers that are available in cabinetmaking and wood products manufacturing and related occupations (e.g., custom crafts, furniture making, marketing).  (A9.1)
	This pathway prepares students in cabinet construction, millwork, and wood products and covers the construction of both custom and production products.

Student’s participation in the SkillsUSA club is a planned and graded component in all courses in this category.

2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Building Trades & Construction
Career Pathway: Cabinetmaking/Wood Products   Grade Level: 12

Course Title: Millwork and Cabinetmaking        CBEDS #:5520          School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand calculation procedures for materials and production requirements for wood products designs. (A1.2)
2. Know conventional measurement processes for cabinetmaking and wood products, linear measurements, and conversions of fractions and decimals. (A1.4)
3. Use portable power tools, such as single and compound miter saws, drills, sanders, saber saws, and routers, safely and appropriately. (A3.1)
4. Understand the proper and safe use of stationary power tools used in the assembly process, such as pneumatic table clamps, case clamps, case frame fasteners, and hardware fasteners.  (A4.2)

5. Solve common cabinetmaking problems by using construction codes and cabinet building standards stated in the Manual of Millwork.  (A5.4)
6. Understand how to handle and dispose of toxic materials safely and use protective clothing as needed when using lacquers, acetone, thinners, staining materials, and so forth in an environmentally responsible manner.  (A6.3)

7. Develop a production plan, including the layout, bill of materials, and cost analysis, for the production of cabinets or wood products. (A7.2)

8. Understand environmental regulations that influence the cabinetmaking and wood products industry. (A8.2)

9. Understand the need for professional growth across all aspects of the industry, including financial, leadership, and advancement elements.  (A9.2)

10. Understand basic CAD Hardware such as input devices, output devices, processors and storage devises.
11. Understand CAD software, the definition of terms, interfaces and accessing commands.
12. Understand file management as in storage and retrieval in a CAD program used in CAD/CAM.
13. Be able to layout and print a basic set of cabinets using a CAD program.

	This instructional program prepares individuals to finish engage in the mass production of such articles as windows frames, moldings, trim and panels, and such products as store fixtures, kitchen cabinets, and office equipment.  The program includes instruction in cutting, shaping, assembling, and refinishing articles; installing hinges, catches, drawer pulls, and other hardware; and planning and drafting layouts.

Students’ participation in the SkillsUSA club is a planned and graded component in this course.
 2 semesters, 1 year
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