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RE: New Program Approval Request - Additive Manufacturing area of concentration in Engineering
Technology, A.A.S.

Dear Dr. Fielder:

Harford Community College is proposing Additive Manufacturing (AM) as a new area of concentration
within the existing Engineering Technology, A.A.S. degree program. The AM curriculum supports
training in additive manufacturing, which is a growing industry in Harford County and the surrounding
areas. The addition of the AM area of concentration, is supported by the NSF ATE grant, known as
RAMP, that was awarded to Harford Community College in September 2017.

The AM area of concentration aligns with the College's mission to provide accessible, innovative,
learner-centered educational opportunities and to promote graduation, transfer, individual goal
attainment and career and workforce development. The program is also driven by "learner-centered
educational opportunities” that will enhance "individual goal attainment.”

Payment in the amount of $250 for MHEC approval has been included in the new program proposal
arriving via U.S. mail. A copy of the payment is included in this electronic correspondence. Please
contact Alison Amato at aamato@harford.edu or 443-412-2384 with any questions.

Sincerely,

Yortm g
Karen Hays, PhD
Interim Vice President for Academic Affairs

401 Thomas Run Road : " .
Bel Air, Maryland 21015 Let Curiosity.
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A. Centrality to institutional mission statement and planning
priorities

1. Program description

Harford Community College is proposing Additive Manufacturing (AM) as a new area of concentration
within the existing Engineering Technology, A.A.S. degree program. The AM curriculum supports training
in additive manufacturing, which is a growing industry in Harford County and the surrounding areas.

The addition of the AM area of concentration, is supported by the NSF ATE grant, known as RAMP, that
was awarded to Harford Community College in September 2017.

The AM area of concentration consists of 37 credits of core curriculum that emphasizes applications,
problem solving, critical thinking, and communication skills. Within the 37 credits of core curriculum,
students are completing 15 credits of coursework specific to additive manufacturing.

This program prepares students for employment in additive manufacturing and a variety of other
industries that use technicians or technology specialists to support engineering staff. The program
fosters training in a variety of comprehensive skill sets, including but not limited to, calculations and
data systems, computer skills, knowledge of additive manufacturing tools, basic laboratory skills, and
systems and test methodologies. Upon graduation, students will be able to use these skills to, organize,
and carry out engineering technology projects. Graduates of this program will demonstrate knowledge
of CADD, electronics, hydraulics, pneumatics, blueprint reading, 3D printing and mechanics.

Harford Community College’s mission reads, “Harford Community College provides accessible,
innovative, learner-centered educational opportunities. As an open-access institution, the College
promotes graduation, transfer, individual goal attainment, and career and workforce development. The
College fosters lifelong learning, global awareness, and social and cultural enrichment.” The
development of AM as a new area of concentration is driven by “learner-centered educational
opportunities” that will enhance “individual goal attainment” by providing students with concentration
options. Furthermore, the structure of the program emphasizes the development of career pathways for
additive manufacturing and engineering technicians in the rural region of northeast Maryland, which
supports the College’s mission to promote “career and workforce development.”

2. Program in relation to strategic plan and institutional priority

The development of the AM curriculum supports Goal 2, Strategy 1 of HCC's Strategic Plan, which
prioritizes the expansion of educational programs and workforce development training to meet the
needs of the community. Data shows that there is a strong workforce demand for individuals skilled in
engineering technologies and advanced manufacturing, including additive manufacturing.

The curriculum of the AM area of concentration was designed to align with industry demands. The
College hosted a modified DACUM with additive manufacturing industry subject matter experts. Experts
identified core industry competencies and proposed curriculum was designed with those experts to



align with the competencies identified. This approach to curriculum design and program modification
supports Strategy 2 of Goal 1 of HCC's Strategic plan to, “develop new programs and enhance existing
programs to reduce time to degree, increase student success, and promote goal completion.” The
alignment of the AM concentration with industry competencies not only enhances the curriculum, but
also promotes goal completion by providing graduates with industry-ready skills and experience.

3. Program funding for the first 5 years

HCC has receive a National Science Foundation grant, entitled Regional Additive Manufacturing at
Harford Community College. Forty-nine Thousand Two Hundred dollars ($49,200) of the grant funding
will be used to purchase the necessary laboratory equipment (3D printer kits) for the additive
manufacturing concentration. As the Engineering Technology A.A.S. degree program already exists at
HCC, the college intends to continue its operating budget for full-time and part-time faculty, faculty
professional development, and laboratory maintenance. Sufficient funds are already included in the
adjunct budget to cover teaching the five additional courses in the proposed AM concentration. As
program enrollment grows, related additional tuition and fee revenue will be allocated to the program

4. |nstitutional commitment

Dianna G. Phillips, Ph.D., president of Harford Community College, vigorously supports aligning
academic programs to meet state and local workforce needs. HCC is committed to providing
administrative, financial, and technical support for the proposed program.

The existing Engineering Technology A.A.S. degree program has 36 students. There is a dedicated
laboratory for this program which contains 3-D printing equipment for additive manufacturing
instruction and electronics equipment and parts. There is another laboratory that houses trainers, such
as hydraulic and pneumatics trainers, although that room is used for other programs as well. These labs
are not at capacity. The College will leverage this existing laboratory capacity to support the new AM
concentration. Furthermore, the college employs an Engineering Technologies Coordinator who is a
subject matter expert in additive manufacturing and engineering technologies. The coordinator has
composed an industry advisory board with which he has worked to complete a modified DACUM and
develop the additive manufacturing courses that comprise the proposed new concentration. The
coordinator’s industry expertise and curriculum experience enables him to teach both additive
manufacturing and engineering technologies and also to ensure that the curriculum remains current and
linked to industry standards.



B. Critical and Compelling Regional or Statewide Need as Identified
in the State Plan

The addition of an AM as an area of concentration within Engineering Technology addresses several
goals of the 2017-2021 Maryland State Plan for Postsecondary Education. Goal 2 (Success), Strategy 6,
seeks to “[iimprove the student experience by providing better options and services that are designed
to facilitate prompt completion of degree requirements,” recommends the creation of “focused
pathways” that “demonstrate the fastest way to get to an associate degree by taking specific courses in
a specific sequence.” The proposed AM area of concentration employs this framework to create a
workforce pathway leading to a family-sustaining career. As detailed in Section A(2), above, the
proposed program was co-created with industry subject matter experts and the sequence is designed to
quickly prepare graduates for immediate entry into the workforce.

Goal 2 (Success), Strategy 7, seeks to “enhance career advising and planning services and integrate them
explicitly into academic advising and planning” recommends opportunities for students to “explore a
specific industry relevant to their academic program.” These recommendations are supported by the
growing body of evidence that attainment is predicated upon a structured pathway whereby

clear routes to completion are achieved through an alignment of general education and
discipline-specific courseworks. Whereas traditional programs delay discipline-specific and

experiential courses for the third and fourth semesters, the proposed program requires students to
complete at discipline-specific courses each semester.

Goal 3 (Innovation), Strategy 8 seeks to “develop new partnerships between colleges and businesses to
support workforce development and improve workforce readiness.” The curriculum for AM was co-
created with industry experts who participated in a modified DACUM and identified core industry
competencies around which the curriculum has been developed. Via the NSF grant, the college was able
to pay the subject matter experts to collaborate with HCC faculty to develop a curriculum to align with
the industry competencies. As such, students will be workforce-ready upon graduation.

Goal 3 (Innovation), Strategy 9, “Strengthen and sustain development and collaboration in addressing
teaching and learning challenges” encourages the incorporation of Open Education Resources (OER) into
programs to offset the cost of college. Via the National Science Foundation grant, the content of each of
the five additive manufacturing courses in the proposed concentration is created as OER. Therefore,
students will not have textbook expenses associated with these courses. As encouraged by the NSF
grant, such OER is scalable and replicable at other institutions.



C. Quantifiable and Reliable Evidence and Documentation of Market
Supply and Demand in the Region and State

Data illustrates a significant demand for well-educated and highly-skilled additive manufacturing
workers in Harford County and in the State of Maryland. In 2015 Maryland’s 3,680 manufacturing
businesses generated $20.2 billion in gross state product and employed more than 109,000 persons. The
state supports numerous 21 century manufacturing industries including defense electronics,
aeronautics, systems engineering, medical diagnostics, specialty chemicals, software and aircraft
engines. Sixty percent of these manufacturers are advanced, producing a profound multiplier effect on
Maryland’s economy. High-technology manufacturers in Maryland generate almost two additional jobs
for each new manufacturing job created.

Nevertheless, the State of Maryland, like the rest of the United States, has witnessed a dramatic change
in the manufacturing industry. The largest manufacturing industry sector in Maryland is computer and
electronic products, a sector that did not even exist forty years ago. These changes are largely driven by
technology. Modern factories have more machines and fewer workers, and traditional manufacturing
methods of yesterday are being tested by cutting edge technologies on super-automated factory floors.

An emerging process of an advanced manufacturing technology that is disrupting the traditional
industry is additive manufacturing, or as it is sometimes more commonly called 3-D printing. Additive
manufacturing is the process of creating a 3-D object from a digital file, by layering materials in
sequential layers, using a 3-D printer. Whereas traditional manufacturing is a “subtractive” process,
which starts with a block of material and removes what is not needed, additive manufacturing creates
precise layers and can be more efficient, flexible, and less wasteful. 3-D printing is influencing many
industries including automotive, aviation and medical, with applications ranging from medical devices
and prosthetics, to automotive and aerospace parts. According to the Bureau of Labor Statistics the US
digital manufacturing industry is anticipated to grow by 7.55% from 2015 to 2019.

Additive Manufacturing at Aberdeen Proving Ground

Considerable innovation and research in the rapidly developing world of 3-D printing has been
conducted at Harford County’s largest employer, Aberdeen Proving Ground (APG). Considered by
military leaders as a “megabase,” APG has recently attracted more than 120 defense contractor firms
into Harford County and is a driving force for science and technology in the region.

The Combat Capabilities Development Chemical Biological Center (CCDCBC), formerly known as the U.S.
Army Edgewood Chemical Biological Center at APG, encompasses some of the most advanced additive
manufacturing capabilities in the nation and has been using additive manufacturing technology for
longer than 25 years. The CCDCBC lab is worth $1.8 billion in infrastructure and specialized equipment
with about 1,400 personnel. Pioneering uses for 3-D printing technology at CCDCBC include developing
protective equipment for soldiers. Although the lab primarily creates projects for the military, CCDCBC
also contracts with businesses and corporations to create models and prototypes.



To leverage the additive manufacturing technology of APG, and spur the growth of manufacturing
businesses and jobs in the region, the State of Maryland created the Regional Additive Manufacturing
Partnership of Maryland (RAMP MD), in Harford County in 2014. This is a consortium of more than 150
private businesses, educational institutions, governmental agencies, and representatives of APG.
Cooperative agreements between RAMP MD and CCDCBC have allocated “between $50 million and $75
million in resources, including engineers, personnel, blueprints, technology, knowledge, machines and
equipment toward projects and initiatives” developed by RAMP MD. RAMP MD goals include:

e Provide business access to additive manufacturing facilities, equipment, and expertise
e Build the required infrastructure to support the manufacturing base, and
e Educate a supporting workforce

Manufacturing in the Susquehanna Workforce Region

Within the Susquehanna Workforce Region, approximately 7.4%, or almost 9,000 persons, work in the
manufacturing industry. Major manufacturing employers in the region include: W.L. Gore & Associates
(Medical products/R&D); ATK (Propellants, rocket motors); Terumo Medical Products and Terumo
Cardiovascular Systems (Medical products/R&D). New companies in Harford, including Maines Paper &
Food Service and Malloy Aeronautics, have created more than $160 million in investment and 650 new
jobs. Growth is strong in manufacturing, with 459 jobs being added to the Susquehanna Workforce
Region between 2011 and 2015, which averages 90 new jobs annually. According to the Maryland Labor
Market Index (July 2015), Occupational Projections —2012-2022, growth occupations in the
Susquehanna region in manufacturing include: industrial engineering technicians (16%), mechanical
engineers (18%), computer-controlled machine tool operators - metal and plastic (52%) and medical
appliance technicians (12%).

Despite the growth in manufacturing and technology in the Susquehanna Workforce Region, many of
the jobs in demand are highly technical in nature and are being left unfilled. Within the region, in July
2016, there were 755 openings in computer and mathematical occupations with only 482 seekers; in the
architecture and engineering occupations there were 721 openings with only 584 seekers. Interviews
with local manufacturers reveal the need for highly skilled labor. Shawn Drinan, Corporate Hiring
Manager at SURVICE [sic] Engineering Company, a services and technology solutions company in
support of National Defense and the U.S. Warfighter, reports that finding local talent is a challenge. Mr.
Drinan states, “While the manufacturing industry is trending growth, the qualified engineering and
manufacturing labor workforce is declining. Operations, engineering, robotics, automation, quality
assurance, safety and general labor job functions continue to be in demand. We anticipate hiring 25-50
people in the next five years, depending on contracts and growth, but local talent can be hard to find,
especially for skilled workers.” Technicians with 21t century skillsets, who can leverage innovative
additive manufacturing technologies within the changing needs of the manufacturing industry, are
critical to the manufacturing workforce in Maryland.



Electro-mechanical Technicians
Percent change in employment, projected 2016-26

Total, all occupations

Drafters, engineering
technicians, and mapping
technicians

Electro-mechanical
technicians 4%

Mate: All Occupations incdudes all cocupations in the U5, Econommy.
Source: U.S, Bureau of Labor Statistics, Employment Projections program

Employment Projected
. - Percent Annual Job
Electro-mechanical Technicians .
2016 2026 Change Openings due
to Growth
United States® 13,800 | 14,300 +4% 500
Maryland 241 258 +7.05 17
Pennsylvania 590 560 -5.1%

1 Bureau of Labor Statistics Occupational Outlook Handbook.




Metal and Plastic Machine Workers
Percent change in employment, projected 2016-26

Total, all occcupations

Production cccupations

Metal and plastic machine
workers |~278

Note: All Occupations indudes all coccupations in the U.S. Economy.
Source: .S, Bureau of Labor Skatisbics, Employment Projechions program

7%

Metal and Plastic Machine Workers Employment Projected

. . Percent Annual Job
Computer numerically controlled machine tool .

2016 2026 Change Openings due
programmers
to Growth

United States?® 25,100 | 29,200 16 4100
Maryland 172 174 1.16% 2
Pennsylvania 930 1120 +20.4% 19

2 Bureau of Labor Statistics Occupational Outlook Handbook.
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Machinists and Tool and Die Makers
Percent change in employment, projected 2016-26

Total, all occupations

Machinists o5
Machinists and tool and die 19
makers 9
Metal workers and plastic
workers 4%
Tool and die makers _7o0
Maote: All Occupations incudes all cocupations in the U.S. Economy.
Source: U.S, Bureau of Labor Skatistics, Employment Projections program
Employment Projected
Machinists Percent Annu§l Job
2016 2026 Change Openings due
to Growth
United States? 396,200 | 404,100 | 2 7900
Maryland 2,827 2872 +1.69% 45
Pennsylvania 19,830 22,230 +12.1% 240

3 Bureau of Labor Statistics Occupational Outlook Handbook.




Industrial Engineering Technicians
Percent change in employment, projected 2016-26

Total, all cccupations

Drafters, engineering
techniciang, and mapping
technicians

Indusztrial engineering
technicians 1%

Mote: All Occupations incdudes all cocupations in the U.S. Economy.
Sourca: U.S, Bureau of Labor Skatistics, Employment Projechions program

Employment Projected
Industrial Engineering Technicians Percent Annu?l Job
2016 2026 Change Openings due
to Growth
United States* 63,900 | 64,300 | +1% 400
Maryland 653 683 +4.59% 30
Pennsylvania 1850 1870 +1.1% 2

D. Reasonableness of Program Duplication

1. Similar programs

While other colleges in Maryland have baccalaureate programs related to engineering, manufacturing
and materials, the proposed AM area of concentration is unique to community colleges in Maryland
because it focuses on the skills of an additive manufacturing technician. The curriculum, which has been

4 Bureau of Labor Statistics Occupational Outlook Handbook.
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constructed via a National Science Foundation grant and in collaborations with industry experts, will
employ open educational resources and be available to other colleges for replication.

Institution

Program Name

Credential

Key Differences

Howard Community

Additive Manufacturing

Certificate

This program is greater than 40

College miles away from HCC. It is a
certificate and not a degree
program and has a component of
entrepreneurship.

Hagerstown Advanced Manufacturing Associate of Applied | This program is well outside HCC’s

Community College

Systems; Industrial

Technology; Mechanical

Engineering Technology

Science; Certificate;
Associate of Applied
Science

service area. While there are
similarities with the proposed
program, Hagerstown’s focus is on
mechanical engineering.

Community College
of Baltimore County

1) Design, Fabrication, and

Advanced Manufacturing;

2)Engineering Technology

(Civil Engineering Technology

Option); 3)Engineering

Technology
(Electrical/Electronic

Engineering Technology);

4)Engineering Technology

(Mechanical Engineering

Technology)

Associate of Applied
Science (all)

=

) This program is different from
HCC'’s in that CCBC’s program is
focused on floor shop work;

2) This program is different from
HCC'’s in that CCBC’s program is
focused on civil engineering;

3) This program is different from
HCC'’s in that CCBC’s program is
focused on electrical;

4) This program is different from

HCC'’s in that CCBC’s program is

focused on mechanical.

College of Southern
Maryland

Engineering Technology

(Drafting Concentration);

Engineering Technology

(Robotics Concentration)

Associate of Applied
Science

CSM’s program is greater than 90
miles away and is well outside of
HCC's service area. CSM offers
three concentrations, focused on
electronics, robotics and
mechanical engineering but not on
additive manufacturing
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http://howardcc.smartcatalogiq.com/2018-2019/Catalog/Areas-of-Study-By-Academic-Division/Science-Engineering-and-Technology-Division-Areas-of-Study/Additive-Manufacturing-Technology-Certificate-Career
http://catalog.hagerstowncc.edu/preview_program.php?catoid=9&poid=1521&returnto=455
http://catalog.hagerstowncc.edu/preview_program.php?catoid=9&poid=1521&returnto=455
http://catalog.hagerstowncc.edu/preview_program.php?catoid=9&poid=1523&returnto=455
http://catalog.hagerstowncc.edu/preview_program.php?catoid=9&poid=1523&returnto=455
http://catalog.hagerstowncc.edu/preview_program.php?catoid=9&poid=1523&returnto=455
http://www.hagerstowncc.edu/academics/divisions/tcs/met
http://www.hagerstowncc.edu/academics/divisions/tcs/met
http://www.hagerstowncc.edu/academics/divisions/tcs/met
http://www.hagerstowncc.edu/academics/divisions/tcs/met
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14370
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14370
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14134&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14134&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14134&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14132&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14132&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14132&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14132&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14132&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14133&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14133&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14133&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14133&returnto=1895
http://catalog.ccbcmd.edu/preview_program.php?catoid=28&poid=14133&returnto=1895
https://catalog.csmd.edu/index.php?catoid=22
https://catalog.csmd.edu/index.php?catoid=22
https://catalog.csmd.edu/index.php?catoid=22
https://catalog.csmd.edu/index.php?catoid=22
https://catalog.csmd.edu/index.php?catoid=22
https://catalog.csmd.edu/index.php?catoid=22

Prince George’s Engineering Technology Associate of Applied | PG’s program is greater than 60

Community College Science miles away and is focused on
electrical engineering and not
additive manufacturing.

Wor-Wic Community | Manufacturing Engineering Associate of Applied | Worwic’s program is well outside
College Technology Sciences; Certificate | of HCC's service area and does not

focus on additive manufacturing,
as does HCC'’s proposed program.

The following baccalaureate and graduate programs have been identified and present opportunities for
articulated pathways toward bachelors and graduate degrees:

Engineering Technology and Additive Manufacturing

University of Maryland, CP — Graduate degree and certificate in Additive Manufacturing
University of Maryland Eastern Shore — Engineering Technology, B.S. with electrical/electronics
focus

e UMBC - Integrated Product Development and Manufacturing, Post-baccalaureate certificate

2. Program justification

This new area of concentration in AM will provide students the opportunity to prepare for highly-skilled
careers at Aberdeen Proving Ground and manufacturing employers throughout the Susquehanna
Region. By providing an additional area of concentration within the career-entry Engineering
Technology, A.A.S. degree program, HCC will be able to develop and sustain a pipeline of skilled
technicians to industry partners around the county and beyond.

The AM program aligns the program competencies with industry nomenclature and enables students to
better identify the appropriate academic pathway needed to prepare for jobs in advanced
manufacturing industries, including high-demand jobs in public and private sector local workforce.
Furthermore, the courses within additive manufacturing concentration have been designed to facilitate
dual enrollment opportunities for students in the Harford County Public School system. All modifications
have been developed intentionally and based on several important factors, including: 1) Expanding
engineering technology career and technical education (CTE) options for rural HCPS high school
students; 2) Increasing student engagement in STEM and advancing postsecondary opportunities for
high school students; and 3) Creating a pathway to college as well as the workforce.

14



https://www.pgcc.edu/Programs_and_Courses/Program_Detail.aspx?programID=6442462396
http://www.worwic.edu/Academics/Programs/ManufacturingEngineeringTechnology.aspx
http://www.worwic.edu/Academics/Programs/ManufacturingEngineeringTechnology.aspx

E. Relevance to High-demand Program at Historically Black
Institutions (HBIs)

1. Potential program impact on high demand programs at HBIs

As noted above, this new program concentration may provide an additional articulation pathway
opportunity with University of Maryland Eastern Shore’s Engineering Technology baccalaureate program
and may further enrich transfer under HCC’s current agreement with Morgan State University’s
Engineering program.

F.  Relevance to the Identity of Historically Black Institutions (HBIs)

1. Potential program impact on identities and missions of HBIs

HCC is not aware of any impacts on the identities and missions of Maryland’s HBIs.

G. Adequacy of Curriculum Design, Program Modality, and Related
Learning Outcomes (as outlined in COMAR 13B.02.03.10)

1. Program establishment and faculty involved

The AM area of concentration within the Engineering Technology, A.A.S. was co-created by HCC faculty
and industry subject-matter experts. All modifications were developed in accordance with the College’s
Curriculum Manual and included assessment of data to support enrollment, consultation with other
divisions, and analysis of course transferability to the College’s top transfer institutions. The approval
process involved Integrated Business and Applied Technology division faculty discussions, the curriculum
workgroup, the Vice President of Academic Affairs, the President of the College, and the Board of
Trustees.

2. Educational objectives and learning outcomes

The educational objectives of the AM curriculum are to provide a foundation for diverse employment
opportunities in industries where innovative technologies are used to improve products and/or
processes. Students who complete the program will have developed the skills and experience to

15



perform as technicians or technology specialists to support engineering staff.

The learning outcomes (LOs) of the AM curriculum align with the five program learning outcomes (LOs)

of the existing Engineering Technology program. Upon successful completion of this program of study

students will be able to:

1. Apply appropriate communications skills to work independently and collaboratively within an
organization to promote the goals and objectives of the work unit.

Recognize how to facilitate successful completion of technical projects.

Demonstrate competency in using technical tools, technology, methods, and processes.

Recognize professional and ethical behavior.
Apply problem solving skills to technical problems.
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The following crosswalk demonstrates how course outcomes have been mapped to the program

learning outcomes.

Program@Goals: | 1 | 2 | 3 | 4 | 5
Courses Specific to the Additive Manufacturing Area of Concentration
ENGT 106: Introduction to Additive Manufacturing O ]
ENGT 110: 3D Printing for Additive Manufacturing
ENGT 115: Optimizing Print Files Ul
ENGT 225: Quality Control Metrology for Additive Manufacturing
ENGT 230: Additive Manufacturing Capstone
Remaining Courses in the Curriculum

ENGT 108: Introduction to Electronics ] U
ENGT 105: Electrical Control Systems Oo|d|d
ENGT 223: Principles of Mechanics O | O ]
CIS 115: Fundamentals of Programming O ]
CADD 101: Introduction to CADD ] U
CIS 102: Introduction to Information Sciences ] 0| g
ENGR 203: Engineering Materials L] L]
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ENG 101: English Composition ] 0| g
ENG 209: Technical Writing O 0
MATH 103: Trigonometry O ]
Biological/Physical Lab Science elective 0|
Philosophy elective (Arts/Humanities) 0| O U
CMST 105: Interpersonal Communication ]
Behavior/Social Science elective 0| O ]

3. Program assessment in terms of student achievement and documentation

Assessment of student program learning outcomes will be performed throughout the core courses,
including engineering technology (ENGT), computer aided design and drafting (CADD) and engineering
(ENGR), as well as others. Formative, summative and authentic assessments will be used. Outcomes
are collected and documented using a learning management system-integrated software solution. The
learning management system-integrated software solution allows for documentation of individual
course learning outcomes as well as program goal achievement. All course learning outcomes are
assessed every four years per HCC's recommendations.

4. List of courses

Core Courses Required for the Additive Manufacturing area of concentration in Engineering
Technology, A.A.S.

CADD 101: Introduction to CADD |3 credits

The content of the basic course includes learning CADD commands and working with the user-interface.
File maintenance and plotting are used to create two-dimensional design models in a CADD
environment using AutoCAD software. Course includes 30 lecture hours and 30 lab hours per semester.
Course fee.

Upon satisfactory completion of this course, the student will be able to:
e Create and edit basic CADD drawings.
e Develop competence using AutoCAD to make and execute the decisions necessary for solving
problems in dra