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WELDING: S.M.A.W
Basic Course Information

	Course Title:
	Welding: S.M.A. W

	CTE Industry Sector:
	Manufacturing and Product Development

	Career Pathway:
	Welding and Materials Joining


	Course Level:
	x
	Introductory
	x
	Concentration
	
	Capstone


	Course Number:
	2635

	CBEDS Title:
	Intermediate Welding and Materials joining

	CBEDS Number:
	8230


	Course Hours:
	216 Hours

	Prerequisites:
	Read, comprehend, and pass safety test with100% accuracy.

	Evaluation:
	1.
Teacher observation and testing on student welding projects for each competency in the program.

2.
Attendance

3.
Practical welding demonstrations and adherence to safety requirements.
4.
Proficiency and accuracy in the operation and use of welding and cutting equipment and accessories.

5.
Satisfactory interpretation of assigned drawings for a specific project as evaluated by the instructor.

6.
Instructor observation of the setting up of welding machines: AC, DCSP, and DCRP, voltage, and current.

7.
Instructor observation of the selection of the electrode.

8.
Instructor assessment of test plates through one or more of the following criteria:



a.
Visual inspection



b.
Bend test

	Conditions for Repetition:
	Students who have failed to satisfactorily complete the requirements of the course due to their inability to master competencies of the materials provided may repeat the course with instructor approval.

	Articulation Information:
	NA

	Articulation Credit:
	NA

	High School elective Credit:
	This course is offered on a CREDIT/NONCREDIT basis.  Upon successful completion of course objectives, students may earn up to two (2) high school elective credits

	Advisory Committee Meetings:
	Annually


Course Description

	The Welder - Combination pathway is a comprehensive program that consists of four courses in addition to OSHA for maritime training. It is designed to prepare participants in the various welding processes required for entry level employment. Welding instruction will include the following processes: Oxy fuel, Mig, Tig  (GTAW, GMAW & FCAW) Arc Welding (SMAW) metal cutting, and blueprint reading.  Participants will learn to weld in the basic positions: horizontal overhead, vertical and flat.  Students will also learn to weld basic joints, pipe, ferrous/non-ferrous metal, low/high carbon steel and stainless steel.
Students will engage in leadership activities throughout their CTE pathway. These leadership outcomes will be based on the Standards for Career Ready Practice (SCRP) listed in each instructional unit.  Leadership categories include Personal Growth and Professional Responsibility, Growing Leaders, and Community Outreach.  Students will gather evidence of leadership outcomes to put in a portfolio project with will be completed at the end of the pathway.  Students have opportunity to present their portfolios in academic classrooms to peers and teachers, as part of annual school events (Workforce of the Future event, Industry Advisory, etc.).   A selection of portfolio projects will also be posted on the Sweetwater Adult CTE website: http://adultcte.weebly.com/


Instructional Strategies

	Instructor lecture and demonstrations…………………………………………………20%

Class and small group discussions…………………………………………………….10%

Student operation and use of tools and equipment…………………………………….30%

Instructor supervision and assistance with lab projects and welding media…………..15%

Instructor/student conferences…………………………………………………………05%

Text, instructional handouts, selected reading material and films…………………….10%

Evaluations……………………………………………………………………………10%


Instructional Materials

	Textbooks: Welding: Principles and Applications, 6th Edition and Study Guide with Lab Manual for Jeffus’ Welding: Principles and Applications, 6th Edition


Career Plan:  How this Course fits into the Course Sequence 

	Sequence of Courses
	Course Level
	Primary Funding Source
	Perkins

Funded
	Total Duration

	Name of Course
	Intro.
	Concentration
	Capstone
	District/COE
	ROCP
	Yes or No
	(In hours)

	Welding: S.M.A.W
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	216

	Welding: G.M.A.W
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	216

	Welding F.C.A.W
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	216

	Welding: G.T.A.W
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Yes
	216


Occupations for Identified Pathway

	Pathway occupations organized by level of education and training required for workplace entry.

(Asterisked occupations require certification or licensure.)

	Postsecondary Training

(certification and/or AA degree)
	College University

(bachelor’s degree or higher)

	· Welder
· Ironworker
· Robotics Technician
	•
Metallurgist *
· Quality Control Inspector


Course Goals

	1. Learn the responsibilities and requirements for employment as a welder.

	2. Learn the different types of flames that are used in welding.

	3. Learn efficient welding procedures including the selection of proper electrodes, ampere settings, base metal preparation, and welding techniques for type, thickness and condition of metal and work to be done.

	4. Learn to identify various types of gas-shielded arc processes, the safety theories of SMAW pipe and manual hand layout and plasma cutting.

	5. Become familiar with standardized symbols, lines, and numerical figures used in welding drawings and blueprints as well as basic mathematics applicable to drawing and blueprint interpretation.

	10. Learn and understand the importance of maintaining documentation for welding systems, and keeping inventory and control of various welding and cutting equipment of different types.

	11. Gather evidence to put into portfolio project that will be completed by the end of capstone course.


Instructional Module/Unit
	Unit 1
	Introduction
	Class Hrs.
	5
	Lab Hrs.
	



Description:

	Students gain an introduction to the course and learn class expectations.  They are introduced to the common traits exhibited by people successfully working in this field, personal qualifications, interests, aptitiudes, and knowledge of skills necessary to succeed this career pathway. Students examine the historical and economic background of this field as well as current opportunities available.  In addition students will examine the personal, professional, and educational requirements needed to meet their goals.  

	Unit 1 Competency:  Upon Completion of this unit, the student is able to:

	1. Identify the personal qualifications, interests, aptitudes, knowledge, and skills of successful welders.

	2. Demonstrate an understanding of personal, professional, and educational requirements of this career field.

	Anchor Standard: 3.1 Identify personal interests, aptitudes, information and skills necessary for informed career decision making success.

	Anchor Standard: 3.2 Evaluate personal character traits such as trust, respect, and responsibility and understand the impact they can have on career success.

	Anchor Standard: 3.4 Research the scope of career opportunities available and the requirements for education, training, certification, and licensure.

	Anchor Standard: 3.9 Develop a career plan that reflects career interests, pathways, and postsecondary options.

	Academic Standards: LS 11-12.3

	Standards for Career Ready Practice (SCRP)

SCRP1-Apply appropriate technical skills and academic knowledge to successfully complete this unit’s coursework.

SCRP2-Collect work samples and self-assessment to include in portfolio.  
SCRP3-Complete personal aptitude and interest assessment.

SCRP3-Make informed, reasonable decisions about their college and career goals and plans.  Identify careers that match their interest, strengths and values.  Set short-and long-term education and career goals.
SCRP7- Student will act responsibly in the classroom by following classroom rules, showing up on time, being prepared, and being an effective member of a team.  

SCRP8 – Develop and maintain a digital weekly schedule (example: Google calendar) that meets given deadlines for specific tasks.
SCRP9 – Review their role as part of a team in the classroom as well as in the workplace.
SCRP11 – Research the requirements of a desired college career and a vocational career in the medical field and write a paper on the findings. 
SCRP11-Meet with industry to discuss employment and internship opportunities.


	Unit 2
	Types of Flames
	Class Hrs.
	10
	Lab Hrs.
	10



Description

	Students will be introduced to the different types of flames that are used in the welding process.

	Unit 2 Competency: Upon Completion of this unit, the student is able to:

	1. Distinguish between carburizing, neutral, and oxidizing flames with 100% accuracy.

	Pathway Standard: C6.2 Compare and contrast the various welding systems used in conventional manufacturing industries in order to select and use appropriate tools, equipment, and inspection devices.

	Pathway Standard: C7.1 Recognize materials and processes in relation to welding systems.

	Academic Standards: LS 11-12.3

	Standards for Career Ready Practice (SCRP)

SCRP1-Apply appropriate technical skills and academic knowledge to successfully complete this unit’s coursework.

SCRP2-Collect work samples and self-assessment to include in portfolio.  

SCRP3-Student will develop and implement SMART goal related to unit.

SCRP7- Student will act responsibly in the classroom by following classroom rules, showing up on time, being prepared, and being an effective member of a team.  

SCRP8 – Maintain weekly schedule and manage time to meet coursework and project deadlines.


	Unit 3
	Introduction to S.M.A.W
	Class Hrs.
	10
	Lab Hrs.
	91



Description

	Students will be introduced to S.M.A.W techniques.

	Unit 3 Competency: Upon Completion of this unit, the student is able to:

	1. Demonstrate a basic understanding of the principles and the properties of the metal electrode arc including AC, DCEN, DCEP, voltage, and current, relative to the types and thicknesses of metal to be welded with 100% accuracy.

	2. Select proper welding electrodes through use of AWS identifying number classifications for best results under conditions of the metal and job to be done.

	3. Successfully make welds using S.M.A.W. techniques.

	Pathway Standard: C6.2 Compare and contrast the various welding systems used in conventional manufacturing industries in order to select and use appropriate tools, equipment, and inspection devices.

	Pathway Standard: C7.1 Recognize materials and processes in relation to welding systems.

	Academic Standards: LS 11-12.3

	Standards for Career Ready Practice (SCRP)

SCRP1-Apply appropriate technical skills and academic knowledge to successfully complete this unit’s coursework.

SCRP2-Collect work samples and self-assessment to include in portfolio.  

SCRP3-Student will develop and implement SMART goal related to unit.

SCRP5-Identify and demonstrate selecting the correct tool for a job and the ability to safely use equipment, machines, and tools. Troubleshoot potential problems prior to projects and come up with alternate strategies to successfully complete a project.

SCRP7- Student will act responsibly in the classroom by following classroom rules, showing up on time, being prepared, and being an effective member of a team.  

SCRP8 – Maintain weekly schedule and manage time to meet coursework and project deadlines.
SCRP9 – Work as a member of a team to plan and execute projects.  Act as a team leader to successfully see a project from conception to completion.


	Unit 4
	Blueprint Reading – Industry Vocabulary
	Class Hrs.
	10
	Lab Hrs.
	40



Description

	Students will be introduced to the specialized vocabulary and the symbols, lines and numerical figures used in welding drawings and blueprints.

	Unit 4 Competency: Upon Completion of this unit, the student is able to:

	1. Demonstrate fundamental knowledge of standardized symbols, lines, and numerical figures used in welding drawings and blueprint with 100% accuracy.

	2. Use selected tables, charts, reference handbooks, and other reference materials to interpret and/or compute data on drawings and prints.

	3. Use equipment, dimensioning, letters, tables, and specifications to complete a drawing for an assigned project.

	Anchor Standard: 5.2 Solve predictable and unpredictable work-related problems using various types of reasoning (inductive, deductive) as appropriate.

	Anchor Standard:5.4 Interpret information and draw conclusions, based on the best analysis, to make informed decisions.

	Anchor Standard:7.5 Apply high-quality techniques to product or presentation design and development.

	Pathway Standard: C1.2 Interpret scaled welding blueprints; gather design and materials information; perform calculations; and use the detail to plan, lay out, and produce parts or finished products.

	Pathway Standard: C1.3 Analyze welding symbols on drawings, specifications, and welding procedure specifications.

	Academic Standards: LS 11-12.3 RSIT 11-12.7, RLST 11-12.2, 11-12.3, 11-12.4 WHSST 11-12.9 SEP 4, 8

	Standards for Career Ready Practice (SCRP)

SCRP1-Apply appropriate technical skills and academic knowledge to successfully complete this unit’s coursework.

SCRP1/5-Read and comprehend information texts and blueprints.

SCRP2-Collect work samples and self-assessment to include in portfolio.  

SCRP3-Student will develop and implement SMART goal related to unit.

SCRP5-Estamate manufacturing costs of a project.

SCRP7- Student will act responsibly in the classroom by following classroom rules, showing up on time, being prepared, and being an effective member of a team.  

SCRP8 – Maintain weekly schedule and manage time to meet coursework and project deadlines.
SCRP9 – Work as a member of a team to plan and execute projects.  Act as a team leader to successfully see a project from conception to completion.


	Unit 5
	Documentation
	Class Hrs.
	10
	Lab Hrs.
	30



Description

	Students will be introduced to the documentation that is necessary when working in the Manufacturing and Product Development Industry and how to accurately complete paperwork.

	Unit 5 Competency: Upon Completion of this unit, the student is able to:

	1. Demonstrate the ability to fill out inventory papers, as well as control papers with important information like machine serial numbers, type of machine and non-consumable materials.

	Anchor Standard:2.4 Demonstrate elements of written and electronic communication such as accurate spelling, grammar, and format.

	Anchor Standard:8.3 Demonstrate ethical and legal practices consistent with Manufacturing and Product Design sector workplace standards.

	Pathway Standard: C7.2 Understand the importance of maintaining documentation for welding systems.

	Pathway Standard: C9.1 Know how scheduling, quality control, accident prevention, and inventory control are used efficiently and appropriately in a welding production management system.

	Academic Standards: RLST 11-12.2, 11-12.3, 11-12.7 SEP 8

	Standards for Career Ready Practice (SCRP)

SCRP1-Apply appropriate technical skills and academic knowledge to successfully complete this unit’s coursework.

SCRP2-Demonstrate basic understanding of the conventions of standard English when writing.

SCRP2-Collect work samples and self-assessment to include in portfolio.  

SCRP3-Student will develop and implement SMART goal related to unit.

SCRP5-Apply occupation specific skills and basic reasoning that will enable them to engage in meaningful employment and work toward achieving their self-directed goals.

SCRP7- Student will act responsibly in the classroom by following classroom rules, showing up on time, being prepared, and being an effective member of a team.  

SCRP8 – Maintain weekly schedule and manage time to meet coursework and project deadlines.
SCRP9 – Work as an effective part of a team.

	Totals
	Theory Hrs.
	45
	Lab Hrs.
	171
	Total Hrs.
	216


APPENDIX A:

MATRIX FOR ALL ASPECTS OF THE INDUSTRY

All Aspects of the Industry is a key element of the Carl D. Perkins Vocational and Applied Technology Education Act and the School-to Work Opportunities Act.  Both acts emphasize giving students a comprehensive perspective and range of skills across an industry.  The Perkins Act requires programs to “provide students with strong experience in and understanding of all aspects of the industry students are preparing to enter”.  The Act identifies eight aspects in particular, which are common to any business or industry. Programs receiving Perkins funds are required to include the teaching of these concepts to provide students with the skills necessary to be successful in their employment.
STRATEGIES

Below is a matrix showing the components of “All Aspects of the Industry for the name of Course.”  A list of strategies is provided for each component.
	ASPECTS
	SEQUENCE OF COURSES 

	
	Course 1: Shielded Metal Arc Welding

Course 2: Gas Metal Arch Welding

Course 3: Flux-Cored Arc Welding

Course 4:  Gas Tungsten Arc Welding 

The following All Aspects of Industry Apply to each course as they move through the program and learn each type of welding technique.

	Planning
	Students are required to design, plan and build various projects.  It is reinforced that proper planning at any level (industry and firm) saves time, materials, and increases efficiency.

	Management
	In the class, students learn that in a school system, there is a management system similar the industry management system.  Students are reminded that decisions made by upper level management impact them.

	Finance
	Students know the type of business, labor cost, and costs of consumables related to arc welding and are able to plan projects accordingly.

	Technical &

Production Skills
	Use selected tables to demonstrate a basic understanding of the principles of the properties of the metal electrode arc including AC, DCEN, DCEP, voltage and current relative to the types and thickness of metal to be welded.

	Underlying Principles

Of Technology
	Select proper welding electrodes through the use of AWS/ANSI identifying number classifications.

	Labor Issues
	Workers’ rights and responsibilities are discussed as well as the impact of labor agreements on business operations.  Job acquisition skills/lifelong learning opportunities, certifications. Learn standards, codes from different classifications such as AWS, ASME, API.

	Community Issues
	Community service school projects using applied welding skills on new projects or repairs.

	Health, Safety, &

Environmental Issues
	Application of safety in different working conditions in shop/field.  Understand different shop/field signs, prevent accidents.
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