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1. Executive Summary

Central Piedmont Community College (CPCC), located in Charlotte, North Carolina, established
the Carolinas Energy Career Center (Center) — a comprehensive training entity to meet the
dynamic needs of the Charlotte region's energy workforce. The Center provides training for
high-demand careers in both conventional energy (fossil) and renewable energy (nuclear and
solar technologies/energy efficiency).

CPCC completed four tasks that will position the Center as a leading resource for energy career

training in the Southeast:

e Development and Pilot of a New Advanced Welding Curriculum,

e Program Enhancement of Non-Destructive Examination (NDE) Technology,

e Student Support through implementation of a model targeted toward Energy and STEM
Careers to support student learning,

e Project Management and Reporting.

As a result of DOE funding support, CPCC achieved the following outcomes:

Increased capacity to serve and train students in emerging energy industry careers;
Developed new courses and curricula to support emerging energy industry careers;
Established new training/laboratory resources;

Generated a pool of highly qualified, technically skilled workers to support the growing
energy industry sector.



The Center provides emerging workers with the training and laboratory resources needed to be
prepared to enter the rapidly evolving energy industry. Training provided by the Center reflects
the goals and objectives of the National Energy Technology Laboratory by emphasizing energy
security, competitiveness, reliability, environmental protection and energy efficiency, as well as
ensuring a robust energy future for the nation. The approved grant period was October 1, 2010
through March 31, 2013.
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d Actual Share Share Actual
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Share of | Share of | Share) of | Share) of | (Federal +
Quarter | From To Outlays* | Outlays Outlays* | Outlays Recipient)

Start

Note 2 Note 2
1Q 10/1/10 | 12/31/10 180,690.42 0 180,690.42
2Q 1/1/11 3/31/11 32,300.82 0 212,991.24
3Q 4/1/11 6/30/11 1,000.00 0 213,991.24
4Q 7/1/11 9/30/11 1,250.00 0 215,241.24
1Q 10/1/11 | 12/31/11 33,799.52 0 249,040.76
2Q 1/1/12 | 3/31/12 159,594.02 0 408,634.78
3Q 4/1/12 | 6/30/12 32,751.17 0 441,391.95
4Q ** 7/1/12 | 9/30/12 48,120.30 0 489,512.25
1Q 10/1/12 | 12/31/12 5,708.70 0 495,220.95
2Q 1/1/13 | 3/31/13 29,779.05 0 525,000.00
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3. Summary of Project Activities: (Summarize project activities for the entire grant
period including approaches used, problems encountered, departure from plan and
impact on results)

Advanced Welding Training and Program Enhancement of Non-Destructive Examination
Technology

Grant tasks included the development and piloting of a new Advanced Welding curriculum and
enhancement of the Non-Destructive Examination (NDE) Technology program. Activities
involved acquiring equipment and supplies, hiring a welding instructor, and curriculum
development to increase the College’s training capacity to meet the demand for energy-related
jobs in the region. The grant project can be categorized into three areas of impact: the role of the
industry partnership, personnel development, and the acquisition of equipment and tools to
enhance the programs.

Industry Partnership-
The primary grant partner, Liburdi Dimetrics, played a key role in the success of the project by
providing the following resources:

Curriculum development support was provided for the creation of WLD 270, Orbital
Welding. The course has been approved by the North Carolina Community College
System Office for application at all community colleges in North Carolina.

The consignment of equipment was arranged, including the use by students at the Liburdi
Dimetrics facility, which created a valuable opportunity for students to gain hands-on
experience with different equipment models in a real work environment.

At least 4 graduates were hired for full time employment at Liburdi Dimetrics.

A paper on the project was presented by CPCC and Liburdi Dimetrics to the education
delegates at the International Institute of Welding (IIW) in Colorado.

Training was offered by Liburdi Dimetrics to CPCC instructional staff on the use of
orbital welding equipment.

An instructional manual was delivered by Liburdi Dimetrics to support the orbital
welding course.

Personnel Development-
Grant funds were used to hire and train a full-time faculty position to teach both the orbital
welding as well as the robotic welding courses (WLD 270 and WLD 265). Grant funds were
also used to cover training costs for the instructor to participate in the following:

e AWS Certified Welding Inspector Seminar and Testing
e Certified Welding Educator Seminar and Testing
e Robotic Arc Welding Training

Equipment Acquisition-
Various equipment purchases were made to enhance both the welding and NDE programs
with state-of-the art training tools. The following equipment purchases were made during the
period of the grant:

Fifteen (15) Olympus 1000i ultrasonic testing units with scanning probes were added to
the NDE program. Olympus offered CPCC a 50% discount for the units, provided
updates on software, and has since invited students and faculty to participate in web-
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based training activities to assist with updates on new techniques and equipment
improvements.

e Two complete automatic Gas Tungsten Arc Welding (GTAW) machines, a manual front
end C-Torch, a weld power supply and a Lathe System were purchased for the orbital
welding course (WLD 270). One of the GTAW machines is a custom designed unit and is
used for introducing students to basic GTAW using a traditional automatic GTAW
approach. The other unit is used after students are familiar with the first method and are
ready to engage in remote operations where the machine rotates around the pipe. The full
function power supply provides high precision welding in standard tube and pipe welding
applications. The Lathe system is engineered to provide a versatile and rugged industrial
platform for circumferential welding applications. This equipment was purchased from
Liburdi Dimetrics at a discounted price.

It is essential to note the value of coordinating and timing the acquisition of equipment, the
hiring and training of personnel, and the development of curriculum. The purchase and
installation of equipment along with the hiring and training of the instructor were critical
precursors to the development of curriculum and subsequent course offerings. For example, a
delay in the acquisition of equipment due to the procurement process could result in postponing
the installation of equipment, training of the instructor on utilization of the equipment as well as
curriculum development and course offerings.

Contextualized Learning Modules for Math

CPCC identified a critical need to revise the instructional strategies that were practiced in its
developmental mathematics classrooms. With grant funds, this was accomplished by examining
the learning objectives and assessment strategies of the courses and modifying how content is
delivered to students. As part of the redesign, CPCC implemented technology as a remediation
and instructional tool, contextualized courses (connect mathematical principles to other
curriculum areas) and conducted faculty professional development to improve student learning
outcomes.

Grant funds were used to hire an Instructional Program Coordinator to manage the
implementation of a model to support student learning in math. Additionally, CPCC hired expert
faculty to adapt and contextualize the math courses. Outcomes achieved include the following:
e Four (4) mathematics learning modules contextualized for energy career training
(Engineering and Sustainability Technologies)
e Professional development and training for 53 faculty members

11



4. Products Developed:

CPCC developed and adapted two Advanced Welding courses and four contextualized math

learning modules.

Advanced Welding Courses

Product

Product Description

Welding 265 —
Automated Welding/Cutting
(activation of existing course)

This course introduces automated welding equipment and processes. Topics include
setup, programming and operation of automated welding and cutting equipment. Upon
completion, students should be able to set up, program, and operate automated welding
and cutting equipment. Credit hours: 4 and Contact Hours: 8.

Welding 270 —
Orbital Welding TIG/Pipe
(new course created)

This course introduces automated tungsten inert gas (TIG) welding hardware,
equipment, and processes required to apply specified, accurate, automated, and
consistently repetitive pipe welds. Emphasis is placed on proper identification of
automated welding process variables, how each relates to the functionality of orbital
equipment and components, and how changes in variables directly influence weld
quality. Upon completion, students should be able to produce quality pipe welds
through the appropriate operation and control of automated TIG welding equipment.
Credit hours: 4 and Contact Hours: 8.

Contextualized Math Modules

Product

Product Description

Developmental Math 040 —
Expressions, Linear
Equations, Linear

This course provides a conceptual study of problems involving linear expressions,
equations, and inequalities. Emphasis is placed on solving contextual application
problems. Upon completion, students should be able to distinguish between simplifying

Inequalities expressions and solving equations. Students will also be able to apply this knowledge to
problems involving linear expressions, equations, and inequalities. Credit Hours: 1 and
Contact Hours: 1.25.

Developmental Math 050 — This course provides a conceptual study of problems involving graphic and algebraic

Graphs and Equations of
Lines

representations of lines. Topics include slope, equations of lines, interpretation of basic
graphs, and linear modeling. Upon completion, students should be able to solve
contextual application problems and represent real-world situations as linear equations
in two variables. Credit Hours: 1 and Contact Hours: 1.25.

Math 115 —
Mathematical Models

This course develops the ability to utilize mathematical skills and technology to solve
problems at a level found in non-mathematics-intensive programs. Topics include
applications to percent, ratio and proportion, formulas, statistics, function notation,
linear functions, probability, sampling techniques, scatter plots, and modeling. Upon
completion, students should be able to solve practical problems, reason and
communicate with mathematics, and work confidently, collaboratively, and
independently. Credit Hours: 3 and Contact Hours: 4.

Math 121 -
Algebra/Trigonometry I

This course provides an integrated approach to technology and the skills required to
manipulate, display, and interpret mathematical functions and formulas used in problem
solving. Topics include simplification, evaluation, and solving of algebraic and radical
functions; complex numbers; right triangle trigonometry; systems of equations; and the
use of technology. Upon completion, students should be able to demonstrate an
understanding of the use of mathematics and technology to solve problems as well as
analyze and communicate results. Credit Hours: 3 and Contact Hours: 4.

12




9 CENTRAL PEDMONT
i COMMUNITY COLLEGE

From: Bruce A. Johnson, Division Director
Date: 14 December 2012
Re:  Carolinas Energy Career Center - Mathematics

Mathematics
Division

The success of our August 2012 Contextualized Mathematics workshop exceeded our expectations. Of the
50+ faculty participants, a resounding number of them indicated a strong interest in partnering to establish
unique developmental math pathways for their students and to develop college-level mathematics courses
that are filled with content that is contextually relevant to their career aspirations. As a result of this surge in
interest, a committee of mathematics faculty was formed, with the goal of partnering with six different career
and technical education program areas to duplicate the efforts that were done for our energy related academic
program areas. Please see below for a listing of the mathematics courses that will undergo a transformation
of their included topics of discussion in effort to become more in concert with the goals of the degree

programs that make use of them:

Mathematics Course

Academic Program Area

Algebra/Trigonometry I: A math course intended for the associate of
applied science programs that are more technical in nature.

Sustainability Technologies
Civil Engineering Technologies

College Algebra: A math course that focuses on applications of algebra for
students in general education, health science and social science related
program areas.

Multiple Allied Health/Health
Science program areas

Mathematical Modeling: A math course that focuses on the creation and
application of mathematical models for students in associate of applied
science program areas.

Culinary Arts

Survey of Mathematics: A math course that focuses on a wide array of math
topics and their application in the modern world.

Business Administration
Early Childhood Education

Projected Timeline
2012 - Fall Semester

o Identify targeted program areas for expansion and establish partnerships between program area faculty and

mathematics faculty

e Examine overlap of content and identify topics that can receive contextualized focus in the appropriate math

course
e Select math courses
2013 - Spring Semester
e Begin development of projects and establish course pace schedules
e Perform initial enrollment analysis
e Develop marketing strategies
e Schedule courses
2013 - Fall Semester
e Implement new courses (Phase II)
e Recruit new academic program areas for further expansion
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