
Proposed Fall 1999 Standards Revision

Commercial Sheet Metal 

Proposed Revisions
The Sheet Metal Program Working Committee, in collaboration with the Commercial Sheet Metal State Technical Committee, recommends the revisions to standards stated in the attached Commercial Sheet Metal Probe Report.

Recommended Action -- DTAE staff:
Recommended proposed revisions with the comment that course numbers may need to be changed later in order to reflect changes in course and content titles.

Recommended Action -- Joint VPIS/Presidents Ad Hoc Standards Committee:
TBD

Board Approved Action

TBD

Summary of Credit Changes: Commercial Sheet Metal Program, Diploma.

Hours


Current

Proposed

Difference
Total Credit

   75


    74


     -1

Recommended
Difference

DTAE






VPIS/Pres AHSC
TBD

Approved

Difference

TBD

Quality Improvement Initiative
Phase One

The program standards and guides materials, which form the basis for instruction in Georgia’s technical institutes, were developed with industry input beginning in 1995. Commercial Sheet Metal is not currently taught in any technical institute and has never been revised. Given the accelerating changes in technology and the workplace, a major systematic updating of all standardized programs in the technical institutes, with business/industry involvement, is needed.

A three-year, comprehensive review and revision of all 120 standardized diploma and degree programs currently offered by the technical institutes began in July 1995. The competencies for each program will be revalidated by State Technical Committees (STCs) made up of business and industry representatives, and changes will be made as needed to incorporate technology updates, computer and TQM skills, work-based learning, and other emerging requirements.

State Technical Committees first met in September 1995 (Phase I review) to examine diploma and degree programs under review during the 1995-96 school year.  Working Committees composed of instructors, STC members, and representatives from the VPIS Council began meeting in November of 1995 to discuss and respond to recommendations made by the STC members. 

Currently, the probe process is being initiated for program revisions recommended by both the State Technical Committee and the Working Committee.  The following sections are included in each probe document:


a list of STC members;


a list of Working Committee members;

 
a description of issues addressed by the STC; 


recommendations made by the STC; and 

 
the Working Committee’s response.  

Appropriate sections from the program standards are included, showing recommended revisions, and a revised suggested curriculum sequence illustrates the impact of revisions on scheduling.  
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Commercial Sheet Metal is not currently being taught in any technical institute.  However, common construction industry concerns addressed by construction program instructors and sheet metal industry members concerns have been addressed. Probe will be distributed to welding instructors.  

The sheet metal industry is currently offering sheet metal training via union and open shop apprenticeships including classroom training at night. Current sheet metal faculty representatives include:
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List of Concerns to be Addressed in the Comprehensive Revision Process
Following is a list of the multiple issues that State Technical Committee members address as they review occupational programs at Georgia’s technical institutes. Their discussion is focussed on whether/how each program may need to change in order to address these concerns.

1.
Technology Applications and Updating/Upgrading 

What are the emerging technologies in this field, and how are they transforming work requirements now and in the future?

2.
Course Competency Updating to Reflect Changing Workforce Needs

Are the course competencies in this program still the essential requirements to prepare students to work in this field, or are there new/additional skills needed that should be included?

3.
TQM Integration Across the Curriculum

How are the concepts of TQM being used in this field, and are these concepts being taught adequately to prepare students to work effectively in the field?

4.
Computer Literacy Skills Across the Curriculum

What basic computer skills and knowledge are needed by workers in this field?

Are these competencies being taught in the curriculum?  If not, what needs to change?

5.
Work-Based Learning/OBI

Does the program currently include a work-based learning component (OBI course, practicum, clinical, internship, apprenticeship, co-op)? If not, how can these opportunities be structured into the program?

6.
Tech Prep and Bridge Courses

Is the program part of a Tech Prep consortium agreement with area high schools? Is the program articulated with area high schools, or will an agreement be pursued in the future?

 7.
Youth Apprenticeship/School-to-Work

What changes will need to be made to program competencies in order to articulate with high school youth apprenticeship programs? What are the implications of STW options in high schools for the content and structure of TI programs to address seamless education issues?

 8.
Admissions Requirements

Are the admissions requirements for the program too low or too high?

Do entering students have the necessary academic skills to be successful in program courses? If not, what needs to be changed?

 9.
Faculty Professional Development/In-Service Needs

What training and professional development activities will faculty need in order to implement the recommended program changes? How can faculty skills and knowledge of workplace changes, industry needs and technology applications be updated to ensure that faculty are qualified to teach the revised curricula?

10. 
Coring/Course Consolidations

What changes in program courses, competencies, and structure will result from recommendations of the VPIS council on consolidation of courses? Will other courses need to be changed to assure that essential skills no longer included in consolidated courses are still taught in the program?
11. 
Credit-Contact Hour Consistency

Can courses be restructured so that they require no more than 5 credit hours in order to facilitate scheduling and possible semester conversion?

12.
SACS/GPECC Recommendations

How can our associate degree programs be restructured to meet the recommendations of recent SACS visiting teams as well as new requirements resulting from the GPECC agreement?

State Technical Committee Discussion and Recommendations
I.
Technology Applications and Updating/Upgrading
A.
State Technical Committee Discussion/Recommendations:
1.  What are the emerging technologies in the field?  

STC members discussed the growing use of Computer Assisted Design (CAD) programs in commercial sheet metal occupations.  Currently there exists a need for technicians cross-trained in commercial sheet metal, CAD drafting skills and sheet metal welding to fill positions being created by the advent of new hardware/software technology and new sheet metal techology.

The STC recommends developing course offerings that provide for cross training in different programs, e.g., drafting and welding courses could be found in commercial sheet metal.
Alternative building materials, e.g., plastics, steel and steel framing materials, and new synthetic framing materials are currently being promoted in the market place.  STC members noted that these new materials are regionally available and that large, urban areas of Georgia first see the introduction of these products while more rural parts of the state do not always have an available supply.

The STC recommends that technical institutes whose service area includes large, urban populations immediately provide instruction in the use of new materials and new technologies which are currently being introduced into the marketplace.  Technical institutes which serve smaller, more rural areas of the state should provide instruction in the use of these materials as they locally become available.
2.  What do employees need to know to function effectively in their jobs?

STC members discussed the need for strengthening safety competencies and a need for better skills in measuring and using arithmetic to solve practical construction problems.

The STC Recommends that industry intense safety training be considered by the Working Committee.  Lack of proper safety training and incomplete knowledge of state and federal rules and regulations have had a major financial and legal impact on the commercial sheet metal industry.   The Committee further recommends that closer dialogue between employers and technical institute faculty be initiated and formalized so that faculty are kept current with latest feedback on OSHA safety and other issues.
B.
Working Committee Responses:
1.  The Working Committee discussed CAD and Welding cross-training programs that should occur.  

The Working Committee recommends that the advanced skills training courses should reflect industry needs.

The Working Committee discussed prerequisites/corequisites for the CAD and welding courses. 

The Working Committee recommends that the advanced CAD courses require a prerequisite of SCT 100. 

The Working Committee discussed the need for instructor training for CAD skills. 

2.  The Working Committee discussed the STC recommendation for more industry specific safety training.  

The Working Committee recommends that the OSHA 10 hour safety course be included in instruction on safety in accordance with STC member emphasis on the importance of this subject. 

II.
Course Competency Upgrading/Updating

A.
State Technical Committee Discussion/Recommendations:

1.  Are the course competencies in this program still the essential requirements to prepare students to work in this field?

STC members discussed the lack of basic skills in reading, writing, arithmetic, and speaking that entry level employees bring to the workplace.  Often basic skills are not taught in a contextual manner and graduates of educational programs have difficulty in transferring what was learned in the classroom to what is required on the job.  Courses are designed emphasizing classroom time and de-emphasizing practical performance labs.  For technical education and true learning to occur, greater emphasis should be placed on practical performance labs.

The STC recommends that basic skills be strengthened by teaching communication and mathematics in a contextual manner and performance labs should be weighted higher in the calculation for credit hours.

2.  Are there new/additional skills needed now or in the future that should be included?

STC members discussed the continued development of OSHA rules and regulations that impact work practice on job-sites. 

The STC recommends that students receive the latest information about OSHA

rules and regulations.  

3.  What should be changed to better reflect workforce needs such as critical thinking, problem solving, and new ways of organizing work?

STC members discussed the lack of “life skills” that many entry-level employees experience.The STC recommends that a work ethics component be emphasized in the Interpersonal Relations course.
B.
Working Committee Responses:

1. New competencies were introduced, and old course numbers for the courses in the program were revised to reflect new courses.  The courses which could not fit into the new program structure were deleted.  The titles and numbers for the recommended courses are listed below.  See the document section with standard number 67-03-07 for detailed descriptions of all competencies and title changes.



SMM  101

Safety



SMM  108

Introduction to Methods of Development

SMM  109

Geometric Construction

SMM  110

Parallel Line of Method of Development

SMM  120

Advanced Parallel Method of Development

SMM  121

Architectural Sheet Metal and Roofing

SMM  125

Radial Lines Method of Development I

SMM  127

Radial Lines Method of Development II

SMM  130

Triangulation Method of Development I

SMM  131

Triangulation Method of Development II

SMM  133

HVAC Systems

SMM  135

Blueprint Reading and CAD Overview

SMM  137

Basic Sheet Metal Welding

SMM  138

Sheet Metal Carbon Arc Braze Welding

SMM  139

Sheet Metal Shielded Metal Arc Welding



SMM  140

Simplified Triangulation Method of Development I

SMM  141

Simplified Triangulation Method of Development II

SMM  142

Sheet Metal Testing, Adjusting and Balancing

SMM  144

Sheet Metal Specialties and Emerging Technologies

SMM  145

Sheet Metal Production and Supervision

SMM  146

Short Cuts in Layout

SMM  147

Sheet Metal Gas Tungsten Arc Welding (TIG)

SMM  148

Sheet Metal Gas Metal Arc Welding (MIG)

SMM  149

Advanced Sheet Metal Welding

III. Quality Integration Across the Curriculum

A.
State Technical Committee Discussion/Recommendations:

1.  How are concepts of TQM being used in this field?

The immediate response of STC members to this question is that the sheet metal  industry is training it’s own workforce on quality issues.  There appears to be a lack of communication with technical institute faculty on this particular subject.  

The STC recommends the initiation of better communication links between employers and faculty.  The STC suggests strengthening  the advisory committee relationship with the technical school programs.

2.  Are there new/additional skills needed now or in the future that should be included?

STC members discussed the need to satisfy sheet metal industry employers that graduates of TI programs possess advanced skills.  Also discussed was the fact that different employers will require different skill levels.  Some businesses need relatively low skill level employees to fill labor positions while others will require very highly skilled tradesmen capable of performing complex sheet metal work.   

The STC recommends strengthening skill development through the use of technical certificates for specialized training, e.g., CAD, industry specific welding to assure cross-discipline training discussed above.

3.  If not, what needs to be changed in order to integrate TQM concepts into program competencies?

STC members discussed the need for more and better work ethic instruction and practice within the technical institute programs of study.

The STC recommends strengthening work ethic training in the commercial sheet metal program.  

B.
Working Committee Responses:
1.  The Working Committee discussed the need for better communication between technical institute faculty, business partners, and students to ensure that quality issues are adequately discussed and emphasized in the classroom as well as job settings where internship or apprenticeship training is taking place.

The Working Committee recommends that faculty be released to spend a minimum of 24 hours, observing and participating in industry hosted staff development training.  

2.  The Working Committee concurs with the recommendation of the STC that advanced skills training opportunities be made available.  

The Working Committee recommends that more industry specific welding be added to the commercial sheet metal program.
3.  The Working Committee discussed the need for additional work ethic skills training in the construction programs.

The Working Committee recommends the inclusion of work ethics competencies in a Life Skills segment of Interpersonal Relations.  Working Committee further recommends that safety and quality issues be included in the proposed new course- SAFETY.
IV.  Computer Literacy Skills Across the Curriculum
A.  State Technical Committee Discussion/Recommendations:

1.  What basic computer skills and knowledge are needed by workers in this field?

STC members stated that for many sheet metal workers, computer literacy skills are minimal.  However, for those employees who currently use recently introduced computer based programs in planning and production, their skill level requirements may be very high.  There is a definite advantage in having at least some basic knowledge of computer operation and software programs available for use in the construction industry.  STC members cautioned, however, that any trade-off between computer literacy skill achievement and loss of construction skills training must be carefully considered.

The STC recommends that SCT 100 computer skills training be provided.  Elective courses may also be used to provide students who desire this specialized training with an opportunity to pursue Computer Assisted Drawing (CAD) or Drafting. 

2.  Are these competencies being taught in the curriculum?  If not, what needs to change?

The STC discussed using multi-media in the provision of course competencies across the curriculum where it is appropriate to integrate computer based instruction into course work.  

The STC recommends utilizing more interactive technology where possible and

appropriate, but particularly so for enhancement of mathematics skills when

students are deficient and require remediation.  


B.  Working Committee Responses:
1.  The Working Committee discussed at length the need for computer literacy skills in the workplace.  Members agree that the frequency of use of computers at construction job sites is increasing but at this time, they feel there is no need to add a specific computer course to the basic construction courses.

The Working Committee recommends including SCT 100 – INTRODUCTION

TO MICROCOMPUTERS as a required course in the commercial sheet metal

program.  The Committee further recommends that SCT 100 be required as a 

prerequisite in CAD courses which are available to sheet metal students 

desiring to take additional CAD courses.

V.
Work-Based Learning/OBI

A.
State Technical Committee Discussion/Recommendations:

1.  Does the program currently include a work-based learning component?

STC members discussed most effective use of work based learning.

The STC recommends OBI training to occur upon completion of commercial sheet metal program.
B.
Working Committee Responses:

1. The Working Committee concurs with the STC recommendation a closer look into work based learning at the completion of commercial sheet metal program.

The Working Committee recommends that OBI courses be used at completion of technical training or during an ongoing apprenticeship while training in the evenings.

VI.  Tech Prep/School-to-Work/Youth Apprenticeship

A.
State Technical Committee Discussion/Recommendations:  
1.  Are the programs a part of a Tech Prep consortium agreement with area high schools?

STC members who sit on advisory committees to TI construction programs report there are tech prep agreements with local high schools currently in place.

Sheet metal industry representatives are currently working on state-wide high school agreements to articulate high school credit and the post secondary level creating seamless education.

2.  Is the program articulated with area high schools?

A statewide articulation agreement for construction programs is currently being written by a consultant for the Department of Education. This articulation agreement will offer high school students articulated courses in technical institutes.

The STC recommends continuing development of secondary/post-secondary collaborative agreements.
3.  Do advanced skills need to be added to the program to replace foundational skills that Tech Prep students will already possess at entry?

There appears to be insufficient numbers of Tech Prep students entering the technical institutes in the sheet metal program to be able to make an assessment of a need for advanced skills training at this time.

The STC recommends developing advanced skills training technical certificates of credit at individual technical institutes as needs arise.  

4.  What changes will need to be added to program competencies in order to articulate with high school youth apprenticeship programs?

The STC discussed the difficulty of establishing YAP programs when high school students are enrolled in programs that do not include commercial sheet metal. 

The STC recommends that secondary school partners should be encouraged to continue offering sheet metal courses to interested students.

5.  What are the implications of STW options in high schools for the content and structure of technical institute programs to address seamless education issues?

A major implication is how technical school faculty will test and provide credit for competencies which are learned and practiced in a work-based setting.  

Articulation agreements currently being written allow for  tech prep articulated credits to be attached to the high school student’s transcripts.

B.
Working Committee Responses:
1.  The Working Committee discussed the issues brought forward by the STC, i.e., the development of advanced skills training through the use of cross-training in CAD and Welding programs, and the need for finding a mechanism for ensuring that students who are enrolled in technical institute sheet metal programs are given credit for work completed at the high school level. 

The Working Committee recommends that high school teachers serve on technical institute advisory committees and that technical institute faculty, likewise, serve on high school advisory committees.  In this way, communication about tech prep issues will be facilitated.  
VII.  Admissions Requirements

A.
State Technical Committee Discussion/Recommendations:
1.  Are admissions requirements too low or too high?

The STC members discussed the fact that reading, writing, and arithmetic ASSET test 

scores should be stringent.

The STC recommends examining ASSET test scores to determine if current test scores are an adequate measure for entering commercial sheet metal students.

B.
Working Committee Responses:

1.  The Working Committee discussed the fact that different programs require different minimum ASSET scores.  

The Working Committee recommends that all program areas require the same minimum ASSET scores: 33 Reading, 32 English, 31 Math.  The Committee further recommends that faculty work with the Math IFCC on the development of assessment instruments which will better provide more complete information on student strength and weaknesses in basic skill level achievement.

VIII.  Faculty Development

A.  State Technical Committee Discussion/Recommendations:
1.  What training and professional development activities will faculty need in order to implement the recommended program changes?

The STC recommends instructors be afforded the opportunity to attend the OSHA  30 Hour Train the Trainer course.

2.  How can faculty skills be updated to ensure that faculty are qualified to teach the revised curriculum?

The STC recommends that staff development training with industry partners be created to provide training in “real life” situations.  


Standard Number:


67-03-03


COMMERCIAL SHEET METAL

PROGRAM STRUCTURE


(Program Consistency)

Standard Statement
The Commercial Sheet Metal program utilizes essential course components consistent with statewide program requirements.

Explanatory Comment
Programs assigned an identical (PGM) CIP code are consistent statewide.

Evaluative Criteria
The Commercial Sheet Metal program is assigned a (PGM) CIP code of (PGM) 48.0506 and utilizes essential components designated for that program number statewide.  Program components include, but are not limited to:

a)
Program Title
Commercial Sheet Metal 

b)
Program Description
The Commercial Sheet Metal program is a sequence of courses that prepares students for careers in sheet metal and related fields.  Learning opportunities develop academic, technical, and professional knowledge and skills required for job acquisition, retention, and advancement.  The program emphasizes a combination of sheet metal theory and practical application necessary for successful employment.  Program graduates receive a diploma and are qualified as sheet metal mechanics.


Standard Number:







67-03-03
c)
Essential Courses
Credits
1)
Essential General Core Courses

13
ENG
101
English

 5

MAT
101
General Mathematics

 5

PSY
100
Interpersonal Relations and Professional

  Development

 3

2)
Essential Fundamental Occupational Courses

20 16



SCT
100
Introduction to Microcomputers

 3
SMM
101
Sheet Metal Safety, Orientation, Hand Tools, and Safety

 7

SMM 101
Safety                       

 4
SMM
102
Sheet Metal Measurement

 5

SMM
104
Sheet Metal Machine Tools

 2
SMM 
105
Blueprint Reading and Uniform Building Codes

 2
SMM  106   Sheet Metal Seams, Fasteners and Hardware

 2

SMM
108
Drafting, Layout and Geometric Construction

 6
SMM  108
Introduction to Methods of Development
       3



SMM  109
Geometric Construction

 3

SMM  110   Parallel Line Method of Development

 3


3)
Essential Specific Technical Courses

35 45

SMM  109 
Methods of Development I 

 5

SMM
110
Duct Liners and Insulation

 2

SMM
111
Sheet Metal Welding and Finishing           

 5



SMM  113   Methods of Development II

 5  
SMM  115
Duct Sizing and Psychrometrics

 5
SMM
116
Stainless Steel                                                                             2

SMM  117   Architectural Blueprint Reading                                                 4

SMM
118
Methods of Development III

 5

SMM  119   Architectural Sheet Metal and Roofing

 2

SMM  120
Advanced Parallel Line Development

 3

SMM  121   Architectural Sheet Metal and Roofing

3



SMM  125   Radial Lines Method of Development I

 3




SMM  127   Radial Lines Method of Development II

 3



       SMM  130   Triangulation Method of Development I


       3 

       SMM  131   Triangulation Method of Development II


       3


       SMM  133   HVAC System





       3


       SMM  135   Blueprint Reading and CAD Overview


       3


       SMM  137   Basic Sheet Metal Welding 


                  2


       SMM  138   Sheet Metal Carbon Arc Braze Welding


      1


       SMM  139   Sheet Metal Shielded Metal Arc Welding 

   
       1

       SMM  140   Simplified Triangulation Method of Development I
       3 

       SMM  141   Simplified Triangulation Method of Development II
       3

       SMM  142   Sheet Metal Testing, Adjusting and Balancing

       1


       SMM  144   Sheet Metal Specialties and Emerging Technologies
       2



SMM  145
Sheet Metal Production and Supervision 

 1

       SMM  146   Short Cuts in Layout




       3



SMM  147
Sheet Metal Gas Tungsten Arc Welding (TIG)

 2



SMM  148
Sheet Metal Gas Metal Arc Welding (MIG)

 1



SMM  149
Advanced Sheet Metal Welding

 1





4)
Essential Electives
       3 0




d)        Program Final Exit Point
Commercial Sheet Metal mechanic

e)
Credits Required for Graduation
75 74 minimum quarter hour credits required for graduation







Standard Number:


67-03-06


COMMERCIAL SHEET METAL

PROGRAM STRUCTURE


(Course Code)

Standard Statement
A statewide course identification code is applied to each Commercial Sheet Metal course.

Explanatory Comment
An alphanumeric identification code is assigned to each course.

All Georgia Board of Technical and Adult Education approved courses are included in the course identification coding system.

Evaluative Criteria
Each course is assigned an alphanumeric descriptor that serves as the statewide course identification code.

The following list contains the Georgia Board of Technical and Adult Education designated course titles and course identification codes of the Commercial Sheet Metal program.


Standard Number:


67-03-07


COMMERCIAL SHEET METAL

PROGRAM STRUCTURE


(Course Consistency)

Standard Statement
Courses assigned a given course identification code are consistent.

Explanatory Comment
Courses assigned the same course identification code are consistent throughout the state.

One quarter equals a minimum of 50 instructional days.  One contact hour equals a minimum of 50 minutes of instruction. 

One (l) quarter hour credit is defined as follows:

a)
class - One contact hour of class per week for the duration of a quarter equals one quarter hour credit; class is defined as instruction which emphasizes group or individualized classroom learning.

b)
demonstration laboratory (D.Lab) - Two contact hours of demonstration laboratory per week for the duration of a quarter equals one quarter hour credit; demonstration laboratory is defined as instruction which emphasizes teacher assisted learning activities. 

c)
practical performance laboratory (P.Lab) - Three contact hours of practical performance laboratory per week for the duration of a quarter equals one quarter hour credit; practical performance laboratory is defined as instruction which emphasizes structured activities requiring the application and practice of occupational competencies.

d)
occupation-based instruction (O.B.I.) - Three contact hours of occupation-based instruction per week for the duration of a quarter equals one quarter hour credit; occupation-based instruction is defined as instruction which emphasizes supervised work-experience activities requiring the application of occupational competencies.


Standard Number:


67-03-07


COMMERCIAL SHEET METAL
Evaluative Criteria
Each course assigned a given course identification code utilizes certain components identical to those designated for that course identification code statewide.

Components designated for each course identification code include: 

a)
course title;

b)
essential course description;

c)
essential competency areas taught; and

d)
number of quarter hour credits awarded for course completion.


Standard Number:


67-03-07


COMMERCIAL SHEET METAL
Courses in the Commercial Sheet Metal program include:

ENG 100 - ENGLISH
Emphasizes the development and improvement of written and oral communications abilities.  Topics include: basic oral communications, listening skills, basic grammar and sentence skills, paragraph development, and reading skills.  Homework assignments reinforce classroom learning.

Competency Areas
Hours
- Basic Oral Communications
Class/Week - 5

- Listening Skills
Lab/Week - 0

- Basic Grammar and Sentence Skills
Credit - 5

- Paragraph Development

- Reading Skills

Prerequisites:
ENG 096, or entrance English score in accordance with approved DTAE  admission score levels; and RDG 096, or entrance reading score in accordance with approved DTAE admission score levels


Standard Number:


67-03-07


COMMERCIAL SHEET METAL
MAT 101 - GENERAL MATHEMATICS
Emphasizes mathematical skills that can be applied to the solution of occupational and technical problems.  Topics include: properties of numbers, fractions, decimals, percents, ratio and proportion, measurement and conversion, exponents and radicals, and geometric and technical formulas.  Class includes lectures, applications, and homework to reinforce learning.

Competency Areas
Hours
- Properties of Numbers
Class/Week - 5

- Fractions

Lab/Week - 0

- Decimals

Credit - 5

- Percents

- Ratio and Proportion

- Measurement and Conversion

- Exponents and Radicals

- Geometric and Technical Formulas

Prerequisite:
MAT 097, or entrance arithmetic score in accordance with approved DTAE admission score levels


Standard Number:


67-03-07


COMMERCIAL SHEET METAL
PSY 100 - INTERPERSONAL RELATIONS AND PROFESSIONAL DEVELOPMENT
Provides a study of human relations and professional development in today's rapidly changing world that prepares students for living and working in a complex society.  Topics include:  human relations skills, job acquisition skills, job retention skills, job advancement skills, and professional image skills.

Competency Areas
Hours
- Human Relations Skills
Class/Week - 3

- Job Acquisition Skills
Lab/Week - 0

- Job Retention Skills
Credit - 3

- Job Advancement Skills

- Professional Image Skills

Prerequisite:  Provisional admission


Standard Number:


67-03-07

COMMERCIAL SHEET METAL

SCT 100 – INTROUCTION TO MICROCOMPUTERS
Introduces fundamental concepts and operation necessary to use microcomputers.  Emphasis is placed on basic functions and familiarity with computer use.  Topics include:  computer terminology, introduction to the windows environment, introduction to networking, introduction to word processing, introduction to spreadsheets and introduction to databases. 

Competency Areas
Hours
- Computer Terminology
Class/Week -3

- Introduction to the Windows Environment
D.Lab/Week -0

- Introduction to Networking
P.Lab/Week -0 

- Introduction to Word Processing
Credit - 3                               

- Introduction to Spreadsheets


- Introduction to Databases

Prerequisite:  Provisional admission


Standard Number:


67-03-07

COMMERCIAL SHEET METAL

SMM 101 - SAFETY
Provides an introduction to the nature of work as a sheet metal mechanic.  Topics include: 10 hour OSHA Construction Safety, sheet metal safety, hand tools, power tools, shop equipment and materials, measurement tools, and metal application and selection.

Competency Areas
Hours
- Introduction to the sheet metal industry
Class/Week -4

- Sheet Metal Safety
D.Lab/Week -

- Hand Tools, Power Tools and Shop Equipment
P.Lab/Week - 

- Materials
                                                                            
Credit - 4

- Measurement Tools


- Metal Application and Selection

- 10 Hour OSHA Construction Safety

Prerequisite:  Provisional admission


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 108 – INTRODUCTION TO METHODS OF DEVELOPMENT
Provides an introduction to the techniques used to develop basic and complex sheet metal layouts.  Topics include:  introduction to parallel lines, radial lines, and triangulation methods of development. 

Competency Areas
Hours
-Introduction to parallel lines method of development
Class/Week - 2

-Introduction to radial lines method of development
P.Lab/Week - 2

-Introduction to triangulation method of development
Credit - 3

Prerequisites/Corequisites:  Provisional admission

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 109 – GEOMETRIC CONSTRUCTION
Covers basic laws of practical geometric construction. Topics include: identification and copy geometric lines, radiuses and angles used in sheet metal construction.  Identification of basic geometric terms and their relationship to real parts and locations will be discussed.
Competency Areas
Hours
-Identify Geometric Line Construction
Class - 2

-Identify Geometric Radius Construction
P.Lab/Week - 2

-Identify Geometric Angles
Credit - 3

Prerequisites/Corequisites:  Provisional admission
Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 110 – PARALLEL LINE METHOD OF DEVELOPMENT
Introduces fundamental concepts in basic sheet metal layout. Topics include:  the parallel line method of development, and basic layout of fittings.

Competency Areas
Hours
- Basic Parallel Line Development
Class - 2

- Intermediate Line Development
P.Lab/Week - 2

- Basic Layout of fittings
Credit - 3

Prerequisites/Corequisites:  SMM 108,  SMM 109

Standard Number:




67-03-07
COMMERCIAL SHEET METAL

SMM 120 – ADVANCED PARALLEL LINE DEVELOPMENT
Continues the development of parallel line development.  Topics include:  advanced layout for fittings using parallel line method of development.

Competency Areas       

Hours
- Advanced Parallel Line Development 

- Advanced Parallel Line Layout 

Class/Week - 2





D.Lab/Week - 2





Credit - 3
Prerequisites/Corequisites:  SMM 110


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 121 – ARCHITECTURAL SHEET METAL AND ROOFING
Includes architectural sheet metal and roofing applications.  Topics include:  roof construction types, characteristics of architectural sheet metal roofing, sheet metal roofing applications, characteristics of architectural sheet metal, and layout of architectural sheet metal fittings. 
Competency Areas
Hours
-Roof Construction Types
Class/Week - 3

-Sheet Metal Roof Applications
P.Lab/Week - 1

-Characteristics of Architectural Sheet Metal
Credit - 3

-Layout Architectural Sheet MetalFittings

Prerequisites/Corequisites:  SMM 110

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 125 – RADIAL LINES METHOD OF DEVELOPMENT I
Introduces fundamental concept of radial lines method of development.  Topics include: basic fittings layout using the radial lines method of development.

Competency Areas
Hours
- Basic Radial Line Development
Class/Week - 2

- Intermediate Radial Line Development
P.Lab/Week - 2

- Layout of fittings using Radial Line Development
Credit - 3

Prerequisites/Corequisites:  SMM 120

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 127 – RADIAL LINES OF DEVELOPMENT II
Emphasizes advanced Radial Lines of Development.  Topics include:  advanced fittings layout using the radial line method of development.

Competency Areas
Hours
- Advanced Radial Lines of Development
Class/Week - 2

- Advanced layout of fitting using the radial line
P.Lab/Week - 2

  method of development.
Credit - 3

Prerequisites/Corequisites:  SMM 125

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 130 – TRIANGULATION METHOD OF DEVELOPMENT I
Introduces the fundamental concept of the Triangulation Method of Development.  Topics include: basic layout of fittings using triangulation method of development.

Competency Areas
Hours
- Basic triangulation method of development

Class/Week - 2

- Basic fittings using the triangulation method of 

P.Lab/Week - 2

  development.


Credit - 3

Prerequisites/Corequisites:  SMM 127

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 131  TRIANGULATION METHOD OF DEVELOPMENT II
Emphasizes advanced triangulation method of development.  Topics included: advanced layout of fittings using the triangulation method of development.

Competency Areas
Hours
- Advanced Triangulation Method of Development
Class/Week - 3

- Advanced Layout using Triangulation 
P.Lab/Week - 1




Credit - 3

Prerequisites/Corequisites:  SMM 130

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 133 – HVAC SYSTEMS
Introduces fundamental concepts and operation of the principles of heating, ventilating, and air conditioning.  Topics include: heat pumps, closed loop systems, open loop systems and identification of gravity flow.

Competency Areas
Hours
- Identify components of a heat pump
Class/Week - 3

- Identify open and closed loop systems
P.Lab/Week - 1

- Identify gravity flow and forced air systems 
Credit - 3

Prerequisites/Corequisites:  Provisional Admission


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 135 - BLUEPRINT READING AND CAD OVERVIEW
Develops the ability to read and use architectural drawings for sheet metal fabrication.  Topics include:  types of architectural drawings, sheet metal symbols, working drawings, materials selection, and an overview of computer assisted drawing (CAD).  CAD terms and software are discussed.

Competency Areas
Hours
- Types of Architectural Drawings
Class/Week - 3

- Sheet Metal Symbols
P.Lab/Week - 0

- Working Drawings
Credit - 3

- Materials Selection

- CAD Overview

Prerequisites/Corequisites:  Provisional Admission

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 137  BASIC SHEET METAL WELDING
Introduces fundamental concepts of sheet metal welding and use of cutting torch.  Topics included: sheet metal welding safety, introduction to basic welding, and an introduction to basic use of cutting torch.

Competency Areas
Hours
-  Welding Safety 
Class/Week - 3

-  Basic Sheet Metal Welding
P.Lab/Week - 1

-  Basic Sheet Metal Cutting
Credit - 3

Prerequisites/Corequisites:  SMM 101

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 138  SHEET METAL CARBON ARC BRAZE WELDING
Emphasizes Sheet Metal Carbon Arc Braze Welding (everdure).  Topics include:  Carbon Arc Welding butt weld, flat weld and lap welds.

Competency Areas
Hours
- Carbon Arc Welding - butt welds of sheet metal
Class/Week - 1

- Carbon Arc Welding - flat welds of sheet metal
D.Lab/Week - 1

- Carbon Arc Welding - lap welds of sheet metal
P.Lab/Week - 2




Credit - 1

Prerequisites/Corequisites:  SMM 137

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 139  SHEET METAL SHIELDED METAL ARC WELDING
Introduces the fundamentals of basic sheet metal “stick” welding.  Topics include:  stick welding in flat and horizontal positions.

Competency Areas
Hours
- Basic sheet metal “stick” welding
Class/Week - 1




D.Lab/Week - 1




P. Lab/Week - 2




Credit - 1

Prerequisites/Corequisites:  SMM 137


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 140 -  SIMPLIFIED TRIANGULATION METHOD OF DEVELOPMENT I

Introduces fundamental concepts of the Simplified Triangulation Method of Development.  Topics include:  basic simplified triangulation method of development, layout using the simplified triangulation method of development.

Competency Areas
Hours
-  Basic Simplified Triangulation Method of Development
Class/Week - 2

-  Basic layout of fittings using Simplified Triangulation
P.Lab/Week - 2

   Method of Development.
Credit - 3

Prerequisites/Corequisites:  SMM 131

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 141 -  SIMPLIFIED TRIANGULATION METHOD OF DEVELOPMENT II
Emphasizes advanced Simplified Triangulation Method of Development.  Topics include: advanced layout of fittings using the simplified triangulation method of development.

Competency Areas
Hours
-  Advanced Simplified Triangulation
Class/Week - 2

-  Advanced layout using the simplified triangulation
P.Lab/Week – 2

            method of development.
Credit - 3

Prerequisites/Corequisites:  SMM 140

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 142 - SHEET METAL TESTING, ADJUSTING AND BALANCING (TAB)
Introduces the fundamental concepts of sheet metal air handling units.  Topics include:  adjustment to specification of the CFM’s delivered, alignment of belts, and alignment of pulleys.

Competency Areas
Hours
-  Adjustments according to Specifications
Class/Week - 3

-  Alignment of Belts
P.Lab/Week - 0

-  Alignment of Pulleys
Credit - 3

Prerequisites/Corequisites:  SMM 133

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 144 - SHEET METAL SPECIALTIES AND EMERGING TECHNOLOGIES
Emphasizes ‘cutting edge’ technologies.  Topics include:  discussion of clean rooms, orbital welding, industrial ventilation, and various materials and applications as they are introduced into the sheet metal industry.

Competency Areas
Hours
-  Latest Sheet Metal Technology Techniques
Class/Week - 2

-  Clean Rooms

P.Lab/Week - 0

-  Orbital Welding
Credit - 2

-  Industrial Ventilation

Prerequisites/Corequisites:  SMM 131

Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 145 – SHEET METAL PRODUCTION AND SUPERVISION
Emphasizes the traits and abilities of a sheet metal supervisor.  Topics include:  the basic set up of sheet metal shops for production and sheet metal supervisory skills.

Competency Areas
Hours
-  Leadership skills
Class/Week - 1

-  Setting up a sheet metal shop
P.Lab/Week - 0




Credit - 1

Prerequisites/Corequisites:  SMM 131


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 146 – SHORT CUTS IN LAYOUT
Emphasizes problem solving and critical thinking skills in sheet metal layout.  Topics include:

Parallel line, Radial line, Triangulation, and Simplified Triangulation methods of development. Special emphasis is placed on correct layout technique for each layout problem.

Competency Areas
Hours
-  Problem solving in sheet metal fitting layout
Class/Week - 2

  


P.Lab/Week - 2




Credit - 3

Prerequisites/Corequisites:  SMM 141


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 147 – SHEET METAL GAS TUNGSTEN ARC WELDING (TIG)
Introduces the fundamentals of Sheet Metal Gas Tungsten Arc Welding (TIG).  Topics include

sheet metal TIG welding procedures for: stainless steel, aluminum, and exotic metals.

Competency Areas
Hours
-  TIG Welding Stainless Steel
Class/Week - 1

-  TIG Welding Aluminum
P.Lab/ Week - 2

-  TIG Welding Exotic Metals
D.Lab/Week - 1




Credit - 1

Prerequisites/Corequisites:  SMM 137


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 148 – SHEET METAL GAS METAL ARC WELDING (MIG)
Introduces the fundamentals of Sheet Metal Gas Metal Arc Welding (MIG).  Topics include

sheet metal MIG welding procedures for:  stainless steel, aluminum, and exotic metals.

Competency Areas
Hours
-  MIG Welding Stainless Steel
Class/Week - 1

-  MIG Welding Alumunim
P.Lab/Week - 2

-  MIG Welding Exotic Metals
D.Lab/Week - 1




Credit - 1

Prerequisites/Corequisites:  SMM 137


Standard Number:


67-03-07

COMMERCIAL SHEET METAL
SMM 149 – ADVANCED SHEET METAL WELDING
Prepare the sheet metal student to certify through the American Welding Society in MIG, TIG, or ARC welding.  Review of basic welding safety principles and the following topics:  MIG gas metal arc welding,  (TIG) gas tungsten arc welding and ARC welding.

Competency Areas
Hours
-  Review of sheet metal welding
Class/Week - 1

-  Preparation of AWS certification
P.Lab/Week - 2




D.Lab/Week - 1




Credit - 1

Prerequisites/Corequisites:  SMM 137


Standard Number:


67-03-08


COMMERCIAL SHEET METAL

PROGRAM STRUCTURE


(Course Sequence)

Standard Statement
The Commercial Sheet Metal program requires students to progress through the four instructional course categories in a developmentally valid sequence.

Explanatory Comment
The four instructional course categories are:  general core courses, fundamental occupational/technical courses, specific occupational/technical courses, and elective courses.

A developmentally valid instructional sequence is one in which the student acquires prerequisite knowledge and skills before progressing to more advanced studies.

Evaluative Criteria
The Commercial Sheet Metal program requires students to complete prerequisite courses prior to enrolling in subsequent courses.

Provisions are made for Commercial Sheet Metal program students to exempt courses in which they are competent.

The Commercial Sheet Metal program complies with the required provisional admission, program admission, and/or program admission level competency prerequisites listed below.

The Commercial Sheet Metal program reflects the suggested course prerequisites and/or corequisites listed below.


(In the list below, prerequisites are indicated by [P]


 and prerequisites/corequisites are indicated by [P/C].)

Courses

Sequence
ENG
100
English
[P]
ENG 096, or DTAE 




English admission 




score levels; and

RDG 096, or DTAE 

                                                                                                                 reading admission 

                                                                                                                 score levels.

MAT    101  General Mathematics

[P]
MAT 097, or DTAE 




arithmetic 




admission score 




levels

PSY
100
Interpersonal Relations and Professional

  Development
[P]
Provisional admission

SCT  
100
Introduction to Microcomputers
[P] Provisional admission

SMM
101
Sheet Metal Safety, Orientation, Hand Tools, 

and Safety


SMM
101
    Safety                                                                          [P] Provisional admission

SMM
102
     Sheet Metal Measurement                                         [P/C] SMM 101

SMM
104
Sheet Metal Machine Tools
[P/C] SMM 101

SMM
105
Blueprint Reading and Uniform Building

Codes
[P/C] SMM 101, SMM 102

SMM
106
Sheet Metal Seams, Fasteners, and Hardware
[P]
SMM 101, SMM 104

SMM
108
Drafting, Layout, and Geometric Construction
[P]
MAT 101, SMM 105

SMM
109
Introduction to Methods of Development I
[P/C]SMM 106, SMM 108

SMM   108
Introduction to Methods of Development               [P] Provisional admission

SMM   109
Geometric Construction                                           [P]  SMM  108

SMM   110 
Parallel Line Method of Development
[P]  SMM 109

SMM
110
Duct Liners and Insulation                                        [P]   SMM 108

SMM
111
Sheet Metal Welding and Finishing
[P]
SMM 104

SMM
113
Methods of Development II
[P]
SMM 109

SMM
115
Duct Sizing and Psychrometrics
[P]
MAT 101, SMM 105

SMM
116
Stainless Steel
[P]
SMM 111, SMM 113

SMM
117
Architectural Blueprint Reading
[P]
SMM 105

SMM
118
Methods of Development III
[P]
SMM 113


SMM
119
Architectural Sheet Metal Roofing
[P]
SMM 109

SMM
121
Architectural Sheet Metal and Roofing
[P]
SMM 110

SMM   120     Advanced Parallel Line Development               
[P]  SMM 110

SMM   125     Radial Lines Method of Development
[P]  SMM 110

SMM   130     Triangulation Method of Development
[P]   SMM 125

SMM   131     HVAC Systems 
[P]  Provisional admission

SMM   135
Blueprint Reading and Cad Overview
[P]  Provisional admission

SMM  137      Basic Sheet Metal Basics
 [P]  SMM 101

SMM  138      Sheet Metal Carbon Arc Braze Metal
 [P]  SMM 137

SMM  139       Sheet Metal Shielded Metal Arc Welding
 [P]  SMM 137

SMM   140     Simplified Triangulation Method 


             of Development I

 [P]   SMM 130

SMM   141     Simplified Triangulation Method 


             of Development II
 
 [P]   SMM 141

SMM   142     Sheet Metal Testing, Adjusting and Balancing
 
 [P]  SMM  131

SMM   144     Sheet Metal Specialties and 


             Emerging Technologies

 [P]  SMM  130



SMM   145     Sheet Metal Production and Supervision              
  [P]  SMM  130

SMM  146     Short Cuts in Layout
   [P]  SMM  141

SMM  147
   Sheet Metal Gas Tungsten Arc Welding (TIG)         [P]  SMM  137

 

SMM  148
   Sheet Metal Gas Metal Arc Welding (MIG)              [P]  SMM  137

 

SMM  149     Advanced Sheet Metal Welding                                 [P]  SMM  137
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