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Abstract

The North Carolina Engineering Pathways is a joint project of the North Carolina Community
College System and five University of North Carolina system schools that have engineering
programs. Thirty-four of the fifty-eight community colleges in North Carolina have the
Associates in Engineering degree (AE). Starting with grant money from the Golden Leaf
Foundation in 2010, NC Engineering Pathways’ (NC-EP) main objective is to build and develop
pathways for students to begin engineering studies at a community college and then transfer as
seamlessly as possible to one of the UNC engineering Universities.

NC-EP’s strategic vision is to broaden access to Engineering degrees by; clarifying pathways,
courses, and enhancing articulation between institutions and build supportive, long term
partnerships with other Community Colleges and Universities.! The strong partnership
strengthens the Associates in Engineering degree thus creating for minorities, females, and first-
generation college students, a firm foundation on which to launch their Engineering career.
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History

An initial meeting in 2008 was convened at NC A&T by Drs. Kauffmann (ECU) and Lavelle
(NCSU). Deans from all four of the UNC engineering schools (Western Carolina University was
added later) and representatives from several community colleges agreed to work together to
review and refine the Associates in Science Pre-major in Engineering degree and to collaborate
on course materials, delivery, and assessment. 2

Full funding from the Golden Leaf Foundation for Building Engineering Pathways Grant was
secured in 2010. Development started on key foundation courses, EGR 150, Introduction to
Engineering, PHY 251, 252 General Physics | and Il and EGR 220, Engineering Statics. Groups
of three to five faculty members from both institutions worked on the individual courses.
Complete course materials were written. For example, EGR 220 Statics, syllabi, student learning
objectives, problems, labs, videos, textbook selection and links to other resources were created
with the course lead from NCSU. These resources enable a community college instructor to
implement them and feel confident that they are teaching to the rigors equal to the University
level. The whole purpose of redesigning these foundation courses is to make sure that no matter
what Community College the student attends, the same topics are covered. After all, the
Community College Engineering student, who pays for these courses, will transfer to the
University with the same background as the native student population. Curriculum alignment
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helps promote the streamlining of educational requirements and expectations across both the
Community Colleges and the Universities in North Carolina.

The name of the Golden Leaf grant, Building Engineering Pathways, was not descriptive enough
for a State-wide initiative, as the North Carolina Community College System (NCCCS) wanted
to promote Engineering across the State. Hence, the name was changed to the “North Carolina
Engineering Pathways (NC-EP)”.

The course resource materials were made available on the website, NC Engineering Pathways.
The website, https://www.ncengineeringpathways.org/ is shown in Figure 1.
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Engineering Pathways is a joint project of the North Carolina Community College
System and the University of North Carolina engineering programs to build and develop
the pathways for students to begin engineering studies at a community college and then
transfer as seamlessly as possible to one of the UNC engineering programs. To accomplish
this goal, we have the following objectives:

* Encourage growth of high level mathematics and science courses along with
freshman and sophomore engineering courses in the community colleges.

« Serve as a communication tool for students interested in engineering careers
and pathways to success.

« Provide information on course offerings on a regional basis so students may take
needed classes at local community colleges.

* Provide course materials for NCCCS programs and faculty interested in offering [

Physics I and II along with Introduction to engineering, engineering graphics, “ I » I ” ]
and engineering statics.

s . Find Engineering Pathways Near You
We encourage you to review this web site. If you are a community college faculty
member, please join us for our meetings. If you are a potential engineering student, [q ‘ Proximity Search ‘]

please contact your local community college or the UNC programs of interest to you.

The next North Carolina Engineering Pathways meeting will be October 18-19, 2018. The
meeting will be hosted by Durham Technical Community College and North Carolina State
University. You can find the agenda at this link:
https://docs.google.com/document/d/1w_wxudZGmDEa-
yX9QpTrVwMM4znF5QF8Nj074az4T74/edit?ts=5bal9e76#

Figure 1: NC-EP website

More materials were being shared, contributed by Universities and different Community
Colleges. Courses taught are shown in Figure 2. Example of a course topic and resources for
EGR 220 is shown in Figure 3.
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AREERS

COURSES

Horme = Courses

Courses

In general, course work required for an engineering degres consists of three groups. The first involves general education course such as English, humanities
AS or transfer diploma w engineering programs. Beyond general
ence and mathematics courses such as calculus based physics and calculus through differential equations. Finally

and similar categories, Completion of your fulfill these requirements at the UNC

education, engineering requires advancel

there are your engineering courses. These columns list which NCCCS schools offer the last two categories since every community college offers the needed
general education.

* Engineering Courses: Depending on the engineering discipline, in general it is best to complete EGR 150 (introduction to Engineering, EGR 220
Engineering statics, and DFT 170 (engineering graphics) prier to moving to a UNC program,

» Calculus based physics: this is a two semester sequence comprised of PHY 251 and 252, In general they are often prerequisites for many
engineering courses at the UNC programs. As a result, it is best to complete these prior to enrcliment at 2 UNC program

» Mathematics: Enginesring programs grant mathematics credit beginning with calculu: Pre calculus and college algebra credits are not a part of
engineering degree courses. Since MAT 271 (calculus I), MAT 272 (calculus II), MAT 273 (caloulus II), and MAT 285 (differential equations) are
often prerequisites for engineering courses, it is important to complete these prior to enrollment at the UNC engineering program. Often in areas

like industrial and electrical engineering, MAT 280 (linear algebra) is also required.

Engineering Course

EGR 150 Intro to Engineering

This course is an overview of the engineering
profession. Topics include goal setting and
«career assessment, sthics, public safety, the
engineering...read more

EGR 212 Logic System Design I

This course provides an intreduction to digital
circuits and analysis. Topics include Boolean
Algebra; mixed logic; design of combinational
circuits...read more

EGR-225 Engineering Dynamics
This course introduces the concepts of
engineering based on the analysis of motion in
Cartesian, cylindrical, and spherical coordinate
sSystems....read more

Science Course

PHY 251 General Physics I

This course uses calculus-based mathematical

madels to introduce the fundamental concepts
that describe the physical world. Topics include
units and...read more

CHM-152 General Chemistry IT

This course provides 2 continuation of the study
of the fundamental principles and laws of
chemistry. Topics include kinetics, equilibrium,
ionic and...read more

CHM-251 Organic Chemistry I

This course provides 2 systematic study of the
theories, principles, and techniques of organic
chemistry. Topics include nomenclature,
structure,...read more

Math and Computer Course

MAT 271 Calculus I

This course covers in depth the differential
calculus portion of a three-course calculus
sequence. Topics include limits, continuity,
derivatives,...read more

MAT 280 Linear Algebra

This course provides 2 study of linear algebra
topics with emphasis on the development of bath
abstract concepts and applications. Topics
indude...read more

CSC-151 JAVA Programming

This course introduces computer programming
using the JAVA programming language with
object-oriented programming principles.
Emphasis is placed on...read more

EGR 220 Engineering Statics

This course introduces the concepts of
engineering based on forces in equilibrium.
Topics include concentrated forces, distributed
forces, forces due...read more

EGR-215 Metwork Theory I

This course provides an introduction to
Kirchoff's laws and terminal equations, circuit
analysis techniques and network theorems,
transient and...read more

PHY 252 General Physics IT

This course uses calculus-based mathematical
models to introduce the fundamental concepts
that describe the physical world, Topics
indude...read more

BIO-111 General Biology I

This course intreduces the principles and
concepts of biclegy. Emphasis is placed on
basic biological chemistry, molecular and
cellular biclogy,...read more

CHM-252 Organic Chemistry IT

This course provides continuation of the
systematic study of the theories, principles,
and technigues of organic chemistry. Topics
indude...read more

MAT 272 Calculus IT

This course provides a rigonous treatment of
integratien and is the second calculus course in
a thres-course sequence. Topics incude
applicatiens of...read more

MAT 285 Differential Equations

This course provides an intreduction to
ordinary differential equations with an
emphasis on applications. Topics include first-
order, linear higher-...read more

DFT 170 Engineering Graphics

This course introduces basic engineering graphics
skills and applications. Topics include sketching,
selection and use of current metheds and
tools,...read more

EGR-216 Logic and Network Lab

This course provides laboratory experiments in
network measurements and logic design and
laboratory equipment and techniques. Topics
include network...read mere

CHM 151 General Chemistry I

This course covers fundamental principles and
laws of chemistry. Topics include measurement,
atomic and molecular structure, periodicity,
chemical...read more

BI0O-112 General Biology IT

This course is a continuation of BIO 111.
Emphasis is placed on organisms, evolution,
biodiversity, plant and animal systems, ecology,
and other...read more

MAT 273 Calculus III

This course covers the caloulus of several
variables and is the third caloulus course in a
three-course sequence. Topics include functions
of severzl...read more

CSC-134 C++ Programming

This course introduces computer programming
using the C++ pregramming language with
ohbject-oriented programming principles.
Emphasis is placed on...read more

Figure 2: Associates in Engineering Courses
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Topic 7

Class 7: Moments

Reading: 4.1-44

Suggested Homework: 4-5, 4-9, 4-12, 4-24 4-26 4-30, 4-42, 4-46
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(PDF) Equivalent Systems
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(PDF) Light Pole with a Point Load - Scalar Method PDF document lamppost.jpg

picture

(Video) Law of the Lever

(PDF) Law of the Lever

Figure 3. EGR 220 Statics Course Material Example

As Community Colleges offering the AE degree grew from 15 to 34, the objectives for NC-EP,
were more focused.

e Encourage growth of high level mathematics and science courses along with
freshman and sophomore engineering courses in the community colleges.

e Serve as a communication tool for students interested in engineering careers.

e Provide information on course offerings at the regional Community Colleges to guide
students to take the necessary courses for their selected Engineering discipline.

e Provide course materials for NCCCS programs and faculty offering the Introduction to

Engineering, Engineering graphics, Engineering statics in conjunction with the Calculus
and Science courses.’

The initial meetings were held at NCSU. More regional Community Colleges were offering the
AE degree across the State. To foster collaboration, it was decided that beginning in eastern NC

and moving west, an Engineering University and a nearby Community College would host the
semi-annual Fall and Spring meeting.

Because students are taking key foundation engineering courses such as Intro to Engineering,
Engineering Statics, Engineering Dynamics, and Engineering Graphics at community colleges,
more qualified, and better prepared students are completing the AE degree and transferring. NC-
EP collaborative efforts have empowered minorities, females, and first-generation college
students, to earn an AE degree and to enter a University Engineering program. As an example,
the graph in Figure 4 shows the Wake Technical Community College transfer growth.
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Figure 4. Wake Tech Engineering AE Transfer Numbers Graph

The Associate in Engineering to Bachelor of Science in Engineering Articulation Agreement
(AE to BSE AA) was signed by the Community College System and the UNC Board of
Governors in February 2015. No longer was the Engineering degree under the Associate of
Science but now was its own entity. The AE degree is very prescriptive, starting at Calculus 1,
laying a foundation of freshman and sophomore classes taught by the Community College. This
agreement applies to all NC community colleges that operate the AE program and to UNC
constituent institutions (ECU, NC A&T, NCSU, UNC-Charlotte and Western Carolina.). 2

Meetings

NC-EP meetings cover the entire State, from East Carolina University/Pitt Community College
to Western Carolina University/AB Tech. The meetings are not only informational but
collaborative. This is a good time to network, share strategies, explore new initiatives, discuss
pedagogy, methodology or changes in the AE or BSE curriculums.

The first day of the meeting is at the host University. The agenda is an open forum where
Engineering disciplines are highlighted, pre-requisite co-requisites are discussed and any or all
questions are answered. New perspectives are gained from this exchange of information. These
discussions add to the Community College Engineering faculty member’s knowledge of that
University which is later passed on during a student’s advising session. This is current and
valuable guidance for the student. For instance, sharing that a student who transferred into
computer science at a smaller University is able to work on biometric undergraduate research
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with a stipend. The awareness of the scholarships, internships, and other opportunities is
essential information to inform the AE Community College student. Tours of the University’s
facilities create a motivating atmosphere to share with other faculty and students at their home
institution. The tours include meeting with various research professors and former community
college transfer students who share their accomplishments. The other plus to this day at the
University is that connections are made with Deans, Assistant Deans and Department Heads of
Engineering disciplines. These networking connections are indispensable resources valued by
both University and Community College NC-EP members. Any member can contact another
member and get answers because of relationships fostered at these meetings.

The second day is at the nearby hosting Community College. The morning session includes
presentations on topics, usually associated with the NCCCS, discussions on changes that need to
be made to the Associates in Engineering curriculum, such as adding Geology or removing a
course that does not transfer. The Engineering Universities routinely attend the second day,
offering insights and direction to the discussions. This exchange of ideas gives the University
partners opportunities to clarify and question any Community College methodology or pedagogy
of the key foundation courses or new courses being developed.

Collaboration

NC-EP made up of University and Community College representatives have a collegial,
respectful, trusting and collaborative relationship. Community College faculty teaching courses
in the AE degree, work in partnership with the University professors to build curricular
alignment at both institutions. Examination of student learning objectives leads to revising
course content that reflect the rigor, expectations and the student knowledge for that course.?
Universities have shared entire course packs, labs and setups with the Community College
representatives. Members of NC-EP have been able to sit in on courses at the University to see
how the course is taught and what resources are being used. It is a win-win for the Community
College, the transfer student, and the University receiving a knowledgeable student that is
prepared to complete a Bachelor of Science in Engineering degree.

Conclusion

Partnerships in the US between Community Colleges and Universities have been in existence for
years. The North Carolina Engineering Pathways is a unique entity because it encompasses all
institutions in the State that have the AE and BSE degree. It allows a Community College
student to save money, be guided/advised on the courses to take for the selected engineering
discipline, learn in a smaller classroom setting, and have easy access to instructors the first two
years. As more community colleges and their four-year University counterparts collaborate to
prepare, guide and support students, the more successful these transfers (and these students) can
be.* A greater number of minorities, females, and first-generation college students will be able to
launch their Engineering career.
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