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Aquaculture Technology

Section 1. Program Profile

Section 1.A  The Mission / Purpose
Mission Statement
To introduce and encourage aquaculture in the county and in the region as an innovative,
practical and economically viable science of applied marine sciences:
v By combining curriculum courses with hands-on practical training
v By supporting the development of aquaculture business and research
v By partnering with other institutions to foster the growth of aquaculture

Aquaculture is the farming and husbandry of aguatic organismes.

Farming includes propagation, spawning, culturing of juveniles and production
of marketable products. Career examples: farming flounder, black sea bass, shrimp,
catfish, clams, oysters, hybrid striped bass, eels, crawfish, tilapia, golden shiners, koi
carp, rainbow trout, culture of nutraceuticals and bioceuticals from marine species

Husbandry includes handling and caring for the organisms during all or a portion
of their life cycle. Career examples: soft-shell crab shedding, live flounder sales,
aquarium husbandry technology and culturing ornamental species, cultured pearls,
biotechnology and bioceutical products, enhancement aquaculture for finfish and
shellfish

Aquaculture students completing this program gain the knowledge and ability to
work directly in aquaculture and in related fields of applied marine sciences.
Graduates of the program are employable on private farms and government
hatcheries, or at public aquariums or pet shops. They may also start new businesses
in fish, shellfish, or aquatic plant farming, aquatic management services,
home/office aquarium or water gardening services.

The CCC Mission:
Carteret Community College will be a leader in improving the quality of life for all
citizens of Carteret County and Eastern North Carolina by offering opportunities for
lifelong learning through high quality teaching, training, support, and enrichment.

Section 1.B  The Faculty

The Aquaculture Technology program employs one full-time faculty to teach all lecture
courses and lab practicums. The faculty member is also the Curriculum Area Coordinator
and works to maintain the aquaculture facility systems and components and is responsible
for reporting maintenance problems in the Howard Building. The faculty is qualified by
CCC mandated criteria (see Appendix | for Faculty Qualifications).

Several part-time and a full-time position were funded through aquaculture grant projects
during the 2004-2006. Currently one part-time non-instructional position is funded
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through Perkins grant to assist instructor with lab practicums and with facilities needs.
There is no guarantee that the part-time assistant will be funded for any specific term.

Section 1.C The Students

The Aquaculture Technology program is composed of students who are very diverse in
terms of educational status. The program accepts students directly from high school,
transfers from other college programs, transfers from other colleges and “non-traditional”
students who may be changing careers or who for other reasons are coming back to
college to learn a new trade or skill set. Some students already have their baccalaureate
degrees from universities and enroll in the aquaculture program in order to start a
business or learn a new discipline. The program has enjoyed tremendous growth over the
most recent 4-year timeframe.

Aquaculture students completing this program gain the knowledge and ability to work
directly in aquaculture and in related fields of applied marine sciences. Graduates of the
program are employable on private farms and government hatcheries, or at public
aquariums or pet shops. They may also start new businesses in fish, shellfish, or aquatic
plant farming, aquatic management services, home/office aquarium or water gardening
services.

Curriculum Standards for Aquaculture Technology are set by the NC Community
College System and the program has no other external governing or accrediting body to
set standards. The program is open enrollment and has no entrance or admission
requirements.

No other programs at CCC require Aquaculture Technology courses; however the
AgquaTech curriculum does require college transfer courses as found in the curriculum
standard.

Under a written bilateral agreement CCC graduates with the AAS in Aquaculture
Technology may transfer to UNCW or ECU with junior status as a part of a 2+2 transfer
program.

Following is an institutional effectiveness department statistical analysis of the program:
Carteret Community College Program Analysis
Agquaculture (A/C15120) for 2008
I.  Description/Purpose

To offer classes in Aquaculture, Applied Marine Sciences and other college
transferable classes leading to a certificate, diploma, and/or AAS degree in
Agquaculture Technology. BCC was the degree granting institution from 2001-02
until 2005-06. Special circumstances led to retroactive approval for CCC to teach
the courses and graduate students during 2004-06. In 2006-07 Carteret Community
College was approved to teach Aquaculture Technology as a stand-alone program.
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Under a bilateral agreement CCC graduates with the AAS in Aquaculture
Technology may transfer to UNCW or ECU as junior (2+2 program)

1. Program Quality

A. Resources
1. Staffing (Source: Department)

# Avg. years Range of years % of classes
employees on staff on staff taught by
Full-time (CCC) 1 5 5 100
*Part-time 1 0 0

* Non-instructional position funded through Perkins grant

2. Program FTE* (Source: IE Office/Data Warehouse)

A15120

Fall Spring Summer Total
2001-02* 2.05 1.14 0.56 3.19
2002-03* 2.81 1.50 0.44 431
2003-04* 3.03 3.20 0.82 6.23
2004-05* 2.57 3.00 1.28 5.57
2005-06* 3.37 2.77 2.72 6.14
2006-07 4.53 6.38 1.38 10.91
2007-08 7.32 8.09 15.41

* Note: FTE was shared with BCC during 2001-2006

D15120
Fall Spring Summer Total
2006-07 0.53 0.91 0.30 1.44
2007-08 0.63 1.06 1.69
C15120
Fall Spring Summer Total
2005-06 0.28 0.19 0.28
2006-07 0.28 0.66 0.66 0.94
2007-08 1.28 1.28

B. Student Data

1. Demographic (Source: IE Office/Data Warehouse)

classification | 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07
71.4% 72.7% 60.0% 58.3% 75.0%
Male
Female 28.6% 27.3% 40.0% 41.7% 25.0%
Full Time 25.0% 28.6% 38.5% 26.7% 9.5%
Part Time 75.0% 71.4% 61.5% 73.3% 90.5%
Day 85.7% 91.7% | 100.0% | 62.5% 61.5%
Evening 14.3% 8.3% 0.0% 37.5% 38.5%
White 85.7% | 100.0% | 100.0% | 100.0% | 95.2%
Non-White 14.3% 0.0% 0.0% 0.0% 4.8%




Aquaculture Technology

2. Number of Completions (Source: IE Office/Data Warehouse/Datatel)

Year Degree | Diploma | Certificate | Total
2002-03* 0 n/a n/a 0
2003-04* 0 n/a n/a 0
2004-05* 0 n/a n/a 0
2005-06* 2 1 n/a 3
2006-07 4 0 0 4
2007-08 4 0 0 4

* Degree conferred by Brunswick Community College (with exceptions)

3. Employment Demand of Graduates of the Program (Source:
Department/Graduate Surveys)

Graduates | # Employed | % Employed | Unknown
Year
2000-01 n/a n/a n/a n/a
2001-02 0 n/a n/a n/a
2002-03 0 n/a n/a n/a
2003-04 1 1 100% 0
2004-05 1 1 100% 0
2005-06 3 n/a n/a 3
2006-07 4 n/a n/a 4

C. Performance measures with standards compared to actual outcomes, if data is
available for the specific program

1. Goal Completion of Completers — number of respondents and percentage
who reported complete or partial accomplishment of goals. Standard:
95% (Source: IE Office/Graduate and Non-Completer Surveys)

year completers non-completers
count percentage count percentage

2000-01 n/a n/a n/a n/a
2001-02 0 n/a 0 n/a
2002-03 0 n/a 2 50%
2003-04 0 n/a 0 n/a
2004-05 0 n/a 0 n/a
2005-06 0 n/a 1 100%
2006-07 0 n/a 1 100%

2. Student Satisfaction of Completers and Non-Completers — number of
respondents and percentage who reported satisfaction with overall
quality of academic program. Standard: 90% (Source: IE
Office/Graduate, Non-completer, and Current Student Surveys)



Trends:

Enrollment in the Aquaculture Technology program has steadily increased every year
except one since its inception in 2001. This past year the program increased by over
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year completers non-completers current students
count percentage count percentage count percentage

2000-01 n/a n/a n/a n/a

2001-02 0 n/a 0 n/a n/a n/a
2002-03 0 n/a 2 50% 1 100.0%
2003-04 0 n/a 0 n/a 3 100.0%
2004-05 0 n/a 0 n/a 7 100.0%
2005-06 0 n/a 1 100% n/a n/a
2006-07 0 n/a 1 100% n/a n/a

3. Passing Rates on Licensure/Certification Exams for First-Time Test
Takers. Standard: 80% Aggregate/70% Individual. (Source: IE
Office/NCCCS Critical Success Factors Report)

Not applicable.

4. Program Enrollment — annual unduplicated headcount with three-year
average. Standard: three-year average greater than or equal to 10.

(Source: IE Office/Data Warehouse)

year enrollment | 3-year average
2000-01 n/a

2001-02 6 n/a
2002-03 7 n/a
2003-04 11 8.0
2004-05 10 9.3
2005-06 12 11.0
2006-07 20 14.0
2007-08 32 21.3

5. Curriculum Student Retention and Graduation. Standard: 60% (Source: IE
Office/System Records)

enrollment grads return non- retention new
Year completers rate program
2001-02 3 0 0 3 0.0% 0
2002-03 6 0 2 4 33.3% 0
2003-04 8 0 3 5 37.5% 1
2004-05 7 0 3 4 42.9% 0
2005-06 9 0 2 5 22.2% 2
2006-07 10 1 4 5 50.0% 1

thirty percent. The retention rate has also trended upward from 33% to 50%.
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Recently courses have begun utilizing distance learning technology and some courses
have been taught entirely online. Fuel prices and commuting costs are likely to play a role
in future enrollment to the program. With that in mind and the general knowledge that
seated classes usually have better retention and completion rates, efforts are being made
to make the distance courses as user friendly as possible.

Section 1.D. Resources

1. Support personnel for 2004-2008

# Avg. years Range of years % of classes
employees on staff on staff taught by
Full-time 1 5 5 100%
Perm. half time 0 0 0
Adjunct 0 0 0
*Part-time 1 0 0

* Non-instructional assistant position funded through Perkins grant
2. Classroom and Laboratory Facilities

Classes and labs are taught in the Robert B. Howard Building, which was
remodeled in 2005 specifically for aquaculture technology and is also referred to
as the Aquaculture Building or Mariculture Building. The classroom is fitted with
whiteboard and projector and seats approximately 18 students comfortably and up
to 30 people for short seminars or special workshops.

The program is heavily weighted toward hands-on applications of the lessons
learned in classes and discipline-appropriate skills. These labs are conducted
inside the building and outside on the waterfront facility grounds as well as in
remote research sanctuaries in Bogue Sound and Newport River. The hands-on
labs utilize a 22-ft Jones Brothers bateau complete with collection gear and
holding tanks and a pickup truck with live-haul tank all purchased with grant
funds. The fish culture systems include recirculating and open flow through
aquaria and fiberglass tanks. The systems are divided into several rooms in a
simulation of a hatchery environment and include broodstock conditioning room,
larviculture room, algae culture room and main aquaculture area. A high-tech
marine biotechnology lab was established with grant funds and outfitted with
HPLC, Bio-Flo fermenter, lypholyzer, analytical balance, centrifuges, U/V-Vis
scanning spectrophotometer, atomic absorption spectrophotometer and laminar
flow hood. Compound and dissecting microscopes were purchased through
multiple grants and are used for phytoplankton identification and larviculture
exercises. Field trips are taken to commercial operations or aquaculture-related
facilities such as the NC Aquarium and university marine research facilities.

A. Library Resources and Services (See Appendix 1)

Evaluation of Resources and Services by the Aquaculture Curriculum Area Coordinator:
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The library has no databases with information that is appropriate to the
aquaculture program mostly because the program has very specific informational needs.
The college has subscribed to ASFA (Aquatic Sciences and Fisheries Abstracts) in the
past but the cost is prohibitive for the amount that it is used and the nearby Duke Marine
Laboratory has allowed CCC students to access the ASFA database through their library.

The library has a sufficient collection of instructional audiovisual materials for
aquaculture use. It is up to date and combined with Internet resources and instructor
generated material serves the audiovisual teaching needs of the aquaculture program.

Several excellent periodicals are available in the library, which supplement the
program and community needs for current and timely information.

The books and reference books collection for aquaculture technology and applied
marine sciences is up to date and useful to the program students and faculty. The material
in the collection is wide ranging in subject area and includes both narrow and broad
approaches to the discipline. The materials are used by students and include only a few
gaps, which were discussed with library staff during evaluation and review.

Evaluated: 10/17/2008 by Philip S Kemp Jr, CAC- Aquaculture Tech

B. Library Aquaculture Collection: (See Appendix: Il1.)

3. Equipment and Supplies:

All aguaculture facility laboratories are currently outfitted adequately due to
multiple grants received by the program in the years 2004-2006, however recent
cuts in other costs budgets have eroded the ability to replenish supplies and
maintain the facilities. Some of the grants were used to purchase first-class and
state-of-the-art scientific and laboratory equipment mentioned above which will
require upkeep and maintenance in the near future. Live project funds are
supplementing state funds for consumables and facility maintenance.

4. The Advisory Committee:

The CCC Aquaculture Tech program has utilized the expertise and input from an
advisory board since it’s inception in 2001. The advisory board consists of 17
members including chairman, executive secretary, student and an administration
representative. The board members are selected from university, state, and
industry partners. The committee meets twice per year to discuss regular agenda
items and issues minutes for each meeting. The Board has been helpful to the
program for locating industry partnerships, which are used for cooperative work
experience internships. It has helped brainstorm ideas for program funding
activities and championed the AquaTech program’s involvement in new state
projects. A valuable relationship exists with the advisory board and the members
are often called upon informally for spontaneous advice on various subjects.
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5. The Aquaculture Technology program budget:

Program other costs budget was $4,000 per year for 5 years from 2001-2006 but
was cut to $2,000 for 06-07 and $3,000 for 07-08 budget years. A $6,175 budget
for 2008-09 reversed the negative funding trend which was for several years
inversely correlated to the actual increases in enrollment (see Section 1.C.
Students).

Grant funds amounting to $524,000 from eight projects were obtained by
curriculum area coordinator over the 2004-06 time frames and were used to start
up the program and to establish actual spending patterns for operation and
maintenance of the program. Actual other costs spending pattern for the program
over the past two years has been $6,500. But those levels are not possible to
maintain with the current other costs budget.

A live project was recently proposed and approved by the CCC Trustees for the
Agquaculture Technology program to involve students in the production process
and to sell products generated by the program. It is expected that the live project
will require 2-3 years before any significant revenues are available for the
program. The first products for sale will be live littleneck clams and live koi carp
fingerlings that have been produced in the department. Other products will be
developed in the future and sold as they become available.

Section 1.E. General
1. Specific Industries or businesses served by the program:

There are no businesses or industries that have specifically requested training for
their employees. However, the NC Aquarium has employed three students from
the CCC Aquaculture Technology program. The local marine research university
laboratories have hired students to work on short-term grant projects for
cooperative work experience internships as well as out-of-class work needs.
Several students have started their own businesses and one has obtained a position
with a marine biotechnology company in Charleston, SC. As the recognition of
the program increases in and outside the state future businesses may seek out
students with the training that CCC offers in this program.

2. Institutions to which your current students transfer.
The CCC Aquaculture Technology program has written bilateral agreements for
2+2 transfer program with: UNC-W and ECU. Three agreements have been
written; they are with the UNCW Marine Biology Department and the ECU
Department of Biology and Dept of Technology Systems.

3. Significant Developments since the last evaluations.

10
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Enrollment has increased significantly and retention rate has also increased since
CCC has offered Aquaculture Technology as a stand-alone program. This may be
in part due to the difficulties of the Information Highway that were encountered
while the program was collaborative with BCC.

There are some developments in hybrid and distance learning technology at CCC
that improves the success rate and retention rates of students in the program. The
other costs budget has been cut.

Section 1.F. Analysis

The CCC Aquaculture Technology Program has a mission to introduce and
encourage aquaculture in the county and in the region as an innovative, practical and
economically viable science of applied marine sciences: by combining curriculum
courses with hands-on practical training, by supporting the development of aquaculture
business and research, and by partnering with other institutions to foster the growth of
aquaculture.

Agquaculture students completing this program gain the knowledge and ability to
work directly in aquaculture and in related fields of applied marine sciences. While
employment opportunities for traditional food production aquaculture in the county are
limited there are additional limited opportunities with the other facets of applied aquatic
sciences; and significant employment opportunities are available outside Carteret County.
Graduates of the program are employable on private farms and government hatcheries, or
at public aquariums or pet shops. They may also start new businesses in fish, shellfish, or
aquatic plant farming, aquatic management services, home/office aquarium or water
gardening services.

The program mission also serves the CCC Mission: Carteret Community College
will be a leader in improving the quality of life for all citizens of Carteret County and
Eastern North Carolina by offering opportunities for lifelong learning through high
quality teaching, training, support, and enrichment.

The single faculty member is highly qualified to teach the program, however this
situation limits the potential for growing and maintaining the quality of the program in
the future. Additional faculty or adjunct faculty could assist in the teaching load for core
program courses as well as the lab practicum series.

The Aquaculture Technology program is composed of students who are very
diverse in terms of educational status. The program accepts students directly from high
school, transfers from other college programs, transfers from other colleges and “non-
traditional” students who may be changing careers or who for other reasons are coming
back to college to learn a new trade or skill set. Some students already have their
baccalaureate degrees from universities and enroll in the aquaculture program in order to
start a business or learn a new discipline. The program has enjoyed tremendous growth
over the most recent 4-year timeframe.

11
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Due to several grant projects in the initial phase of the program the facility
benefited by the acquisition of equipment and learning resources, which has made the
learning capabilities almost limitless for this type of program. Additional funding through
the establishment of a live project can enhance state funds to maintain the current level of
expenses incurred in courses and lab practicums. However, any replacement and repairs
to the building or major equipment items will require additional college support.

A high quality advisory board and regular meetings helps to keep fresh ideas
circulating and serves to keep the program current.

There is a concern about the lack of local businesses or industries that have
specifically requested training for their employees. And there is not an increase in the
number or size of aquaculture businesses in Carteret County. Combining these two
factors seems to indicate that the program should look to recruit students from other parts
of the state or the country. With its unique site and facility, the program should be able to
continue its growth rate with new students coming from other areas and seek to place
them back in their respective areas after graduation.

Finally, the program has laudable collaborations with UNC-Wilmington and East

Carolina University in the 2+2 transfer program. It should continue to use that as a
drawing card for transfer students who are interested in pursuing Baccalaureate degrees.

12
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Section 2: Program Content
Section 2.A  Definition of Program

The program is defined by its mission and by the definition of aquaculture, which is “the
farming and husbandry of aquatic organisms.” In order to accomplish this mission the
basic definition of aquaculture was expanded to include not only the farming of
organisms for seafood, but also for resource enhancement. The definition of husbandry
was expanded to include that of aquatic organisms for recreation, education and marine
science. And the discipline of marine biotechnology was included because there is a large
number of bio-active compounds that are produced by marine organisms which cannot be
synthesized in the laboratory making it imperative to culture these organisms for
extraction of the compounds. These four basic areas encompass the definition and
embody the skills taught in the program.

The Aquaculture Technology program prepares individuals to work in commercial
seafood culture operations, public and private aquarium facilities, marine science
research laboratories and government hatcheries or fishery management agencies as well
as biotechnology laboratories that culture marine organisms. Also, the skills taught in this
program can prepare individuals for careers in non-profit marine-related educational
organizations and other related agencies or facilities.

Admissions policy: The Aquaculture Technology program has no formal admissions
policy overriding that of Carteret Community College and it adheres to the “open door
policy” of the community college system.

New entrants to the program are emphatically advised to have strong math and verbal
skills before attempting the courses and to complete college prep courses before entering
the program. Courses are taught at the University level rather than the typical level for
applied sciences because of the bilateral agreement for the 2+2 transfer program with
UNC-W and ECU. Students can transfer the AAS in AquaTech to these Universities and
enter with junior status, however students not wishing to continue on to earn B.S. degrees
can enter and complete the AAS degree or complete a Certificate or Diploma option.

Section 2.B  Curriculum or Coursework

The following degrees/credentials can be awarded:

- Associate of Applied Science in Aquaculture Technology
- Diploma in Aquaculture Technology

- Certificate in Aquaculture Technology

The core courses offered in the program are:

AQU 111 Aquaculture 1

AQU 112 Aquaculture 2
AQU 220 Aquaculture Facilities

13
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AQU 230 Fish Genetics and Breeding
AQU 240 Fish Nutrition and Diseases
AQU 251 Hatchery Management 1
AQU 252 Hatchery Management 2
AQU 161 Aguaculture Practicum 1
AQU 162 Aquaculture Practicum 2
AQU 163 Aquaculture Practicum 3
AQU 164 Aquaculture Practicum 4
AQU 165 Aquaculture Practicum 5
AQU 166 Aquaculture Practicum 6
COE 112 Cooperative Work Experience

The curriculum adheres to the guidelines of the state Curriculum Standard for
Aquaculture Technology and the Program of Study is annually approved by the state
community college system.

Section 2.C  External Accreditation
There is no external accreditation required of or sought by the program.
Section 2.D  Innovations

The CCC Agquaculture Technology Program has been an innovator in collaborating with
and establishing close relationships and industry partnerships with local facilities in this
discipline. These facilities and agencies can sponsor students for mini-internships,
cooperative work experience or hire graduates as future employees. A partial list of these
industry partners includes NCSU Center for Marine Sciences and Technology- CMAST,
UNC-CH Institute for Marine Sciences- IMS, Duke University Marine Laboratory-
DUML, NOAA National Ocean Services, Beaufort Laboratory, North Carolina Division
of Marine Fisheries, North Carolina Aquarium- Pine Knoll Shores, NC Coastal
Federation, NC Shellfish Growers Association, Shellfish Growers of North Carolina, East
Carolina University- Biology Department / Coastal Studies Institute, UNC-Wilmington-
Center for Marine Sciences- CMS, Sturgeon City (Jacksonville, NC), J&B AquaFoods,
Inc, Mill Point Aquaculture and Shellfish hatchery, Carolina Flounder Farm, LLC, and
NCSU Fish Barn.

Other innovations include the program’s efforts to assist community, university and state
work in aquatic research by conducting grant-funded projects, which employ and engage
students in the learning process. These grants also serve to augment state funds to operate
and maintain the program and facility. Previous grant projects partnered with the US
Army Corps of Engineers and the Town of Emerald Isle, the NC Rural Center, the
Golden LEAF and NCCCS BioNetwork program, NC Sea Grant- Fisheries Research
Grant program and Albemarle-Pamlico National Estuary Program.

Section 2.E  Testing and Remedial Coursework: None required

14
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2. F. Evaluate Instructional Modalities

Traditional Instruction modalities are used in the classroom for delivery of
lectures and meeting competency requirements. These modalities include classroom
instruction, which utilizes teaching tools such as PowerPoint presentations, films and
videos on DVD or from streaming Internet connection, slide presentations and standard
lecturing from notes. Other modalities include lab practicums and review exercises that
include hands on learning and other tools such as games which reinforce student learning.
Students also give presentations and posters on various topics as class assignments.

The effectiveness of these modalities is evaluated through course evaluations,
course grades and employer survey feedback.

A new instructional modality of online instruction is being implemented for the
program. All aquaculture lecture courses are designed to have an online component using
Blackboard teaching portal. One course, Aquaculture 1, is currently taught as a fully
online as well as traditional seated class. Other courses are offered as independent studies
to solve scheduling conflicts for students and the independent student uses the
Blackboard to progress through the course; they can also interact with the other students
in the seated course through the online Discussion Board.

The effectiveness of these modalities is evaluated in an end-of-semester survey
evaluation form that is completed by online students.

The program makes effective use of an aquaculture practicum course series,
which is a hands-on modality of instruction involving students in the Aquaculture Tech
facility lab as well as working with industry partners.

The effectiveness of this modality is evaluated as very effective because of the
nature of the skills that are taught and are evaluated positively through the employer
surveys.

The above instructional modalities involve and engage students with different
learning styles by utilizing lecture, hands-on, visuals, presentations/research and textbook
and reading comprehension.

Following is a description in outline form for the instructional modalities used in the
Aquaculture Technology program.
Instructional Modalities

1) Traditional Instruction
a) Classroom Instruction
i) PowerPoint
if) Slide Presentations/ Lecture from notes
iii) Lab (Practicums)
iv) Review Exercises: Games and in-class debates
v) Student Presentations and Posters
b) Effectiveness
i) Course Evaluations
i) Course Grades
iii) Employer surveys
2) Online Instruction

15
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a) Aquaculture 1: AQU 111
b) Other AQU courses taught online through Blackboard as independent studies
3) Cooperative Work Experience with Industry Partners
a) Effectiveness
1) Very effective
i) See Employer Surveys

Effectiveness

o Different Learning Styles

O Lecture

0 Hands-on

o0 Visuals

0 Presentations/Research

0 Textbook and Reading Comprehension
o Instructional Modalities —v- Purpose and Goals of Program

o0 Outcomes: qualified and competent to continue in the discipline
o Distance Learning: Teacher is a Certified Blackboard Instructor

Section 2.G  Funding for curricular changes or offerings:

No changes to the curriculum are planned.

Section 2.H  Analysis

The program content is appropriate for training and educating students in the disciplines
required for employment opportunities in the area and industry partners needs. As new
industries emerge, such as biotechnology of biofuel from algae for example, there may be
the need to add courses to the curriculum.

The entry level of math for incoming students should be set to a proficiency level of
MAT 080 in order for students to progress through the curriculum in the specified

sequence. Students without proper math skills end up taking courses before they are at a
college level of proficiency and take longer to progress through the curriculum.

16
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Section 3: Outcomes
Section 3.A The Outcome ldentification Process

Outcomes were identified by combining a review of program requirements,
advisory board input, industry history and program review committee discussions.
Resources and references included the preferred skills required on industry job
applications and those skills that are historically most important to the discipline (see
Appendix IV for outcomes data and results).

Section 3.B. Administrative Outcomes Assessment Plan

Administrative outcomes are designed to improve the program, increase it’s
appropriateness to industry needs, increase student success and retention and smooth out
the day-to-day operations.

A.O. (1) The Aquaculture Department requires a full-time assistant to help with lab
practicums and to maintain facility a daily basis and between semesters.

A.O. (2) The facility is currently maintained on an emergency basis but needs to move
toward a preventative maintenance program.

A.O. (3) The program should explore the possibility for including more ornamental and
non-food type aquaculture.

A.O. (4) Aquaculture students need to have a certain minimum level of math proficiency
before attempting to take aquaculture courses.

Section 3.C. Program Outcomes Assessment Plan

Program outcomes are designed to assess the effectiveness of the program for
helping students achieve overall goals. Assessments are related to the major goals
identified by most incoming students.

P.O. (1) Students will get a job in aquaculture or applied marine sciences within 6 months
of graduation.

P.O. (2) Students will enter the field of aquaculture as entrepreneurs and establish new
businesses.

P.O. (3) Students will continue to the university under the 2+2 agreement and continue
their education to earn Bachelor of Science degrees.

P.O. (4) Students will achieve their personal goals and complete the purposes for which
they entered the program.

Section 3.D. Student Learning Outcomes Assessment Plan
Program Level Learning Outcomes (PLLOs) are incorporated into a capstone
course, which is also the final aquaculture practicum. The PLLOs assess what have been

identified as the three most important skill sets for graduates. PLLOs are assessed and
graded by rubric.
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PLLO (1) Proficiency in Water Quality Analysis
PLLO (2) Practical troubleshooting and problem solving
PLLO (3) Nitrification and recirculation aquaculture systems

Section 3.E. Follow-up of Student Served

Communication is maintained with students and graduates through email and personal
telephone contact by program faculty to follow the students’ achievements. Surveys are
conducted of graduates and non-completers to assess the level of program performance.
Both Institutional Effectiveness and department surveys are used in this assessment.

Section 3.F. Analysis (see Appendix IV for outcomes data and results).

The process of collecting outcomes data is affected by the small number of graduates to
date. Responses were improved by diligently and repeatedly contacting graduates on a
personal level. Much of the data used was collected by the Institutional Effectiveness
office. Additional data was collected from the Cooperative Work Experience course
employer evaluations, which served effectively as employer surveys. The capstone course
and rubric were well designed and functioned extremely well as a measure of Program
Learning outcomes.

One low mark surfaced when Skill # 2 of the PLLOs was analyzed. This was due to the
lack of proper math skills which was also described in Section 2. The entry level of math
for incoming students should be set to a proficiency level of MAT 080 in order for
students to progress through the curriculum in the specified sequence. Students without
proper math skills end up taking courses before they are at a college level of proficiency
and take longer to progress through the curriculum.

Other PLLOs received above grade marks and indicate that appropriate instruction is

being used. Employer surveys from COE 112 cooperative work experience indicate very
positive responses and strong skill sets for students placed with employers in this course.
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Section 4: Need for Change

Section 4.A  SWOT Analysis/Focus Group

Description of the process

A team was developed for evaluating the Strengths, Weaknesses, Opportunities and

Threats (SWOT) for the Aquaculture Technology program. The team was entirely
composed of individuals external to the program; it included members from industry
disciplines, higher education / academic, related state agencies, students, program
review committee member and Title 111 director / facilitator (see Appendix V for
Program Review Committee members). The team held a single meeting to discuss the
SWOT for Aquaculture Technology. The teaching faculty was not present in the
meeting to encourage more direct and open comments. Results were typed as minutes
and submitted to the program CAC. Results were discussed and analyzed in a meeting
of the program review committee.

Discussion of the results
Summarized results follow (see Appendix VI for Detailed SWOT Results):

Strengths

The primary strength of the program is the instructor because he is a well known,
experienced professional in the field and has excellent qualifications to teach. Other
strengths are the instructor’s ability to recruit, knowledge of the subject, hands-on
approach and industry contacts, ability to make do with limited resources, breadth of
knowledge and ability to impart knowledge to students.

Graduates excel in their ability to conduct appropriate tasks.

The aquaculture facility is well equipped with system technologies and study
resources and is in an excellent location.

Distance learning offerings and flexibility of the entire program.

The very high quality of program advisory board is a unique strength.

2+2 program with Universities (also seen as an Opportunity)

Exposure to a wide range of discipline-related opportunities and jobs.

Strength of commercial fishing as a heritage industry in this area.

Weaknesses

Budget is limited for the size and depth of the facility and program.

Lack of support personnel and teaching assistant.

Risk of instructor “burn out” and resultant loss of CAC.

Need for more consistent PR and outreach; need personnel to carry this out.
Lack of administration understanding of the amount of maintenance required.
Expectation from previous history of grant awards that grants will continue.

Opportunities

Future growth of aquaculture including business, research and agency elements.
Increasing per capita seafood consumption and population growth.

19



Aquaculture Technology

- Distance learning can grow the program outside Carteret County.

- Various funding options for adding support personnel including county maintenance
funds, grant funding, cost sharing with an agency, academic or industry partner.

- Marine biotechnology and non-food related aquaculture growth and development is
advancing rapidly.

- New state projects coming on line such as the research hatchery at UNCW.

- Short programs could increase exposure, enrollment and foster new businesses.

« Slow demise of commercial fishing industry

- 2+2 program with Universities (also seen as a strength)

- University students could take a hands-on summer semester for credit.

Threats
- Lack of sufficient local job market
- Lack of commitment by the college leading to instructor fatigue.
« Core Sound shellfish lease ban; offshore aquaculture regulations not developed
« Cheap imports and slow demise of commercial fishing industry.
» Overall negative sentiments by the existing commercial fishing industry
- Brunswick CC taking on biotech.

Section 4.B. Recommendations
Feedback and recommendations from various assessment instruments included below:

Based on SWOT analysis:

- Continue to seek support personnel; may require creative funding / cost-sharing with
maintenance department or other county proposal.

« Operate within program budget seek a larger budget from the college; grant writing
should not be expected or required.

- Pursue a grant anyway since this seems the most assured way to obtain funding.

- Continue to develop and implement the distance learning modality for the program.

- Add NCSU to 2+2 partners with a written bilateral agreement.

- Expand live project to include ornamentals and non-food related products; eco-
tourism and collecting cruises on program vessel.

Based on graduate surveys:
Continue to have as much hands-on opportunities as possible.

Based on cooperative work experience evaluations:

Continue to make this course available and flexible to accommodate students’ interests.
Completely satisfactory program for preparation and placement of students.

Enroll only students who have completed all coursework and no overlapping courses.
Begin planning early to couple students with industry partners for summer internships.

Based on I.E. surveys:
Grade and return homework and assignments in a timelier manner.
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Based on employer surveys:
Keep sending quality students; you have a great program!

Based on Outcomes analysis:
» Continue to efforts to seek support personnel as an I.E. annual goal.
- Continue increasing the number of preventative maintenance tasks that are
conducted on a schedule. Assess results yearly for progress.
» Continue good work of adding non-food species and mix of aquaculture systems.
» Confer with CAPS and SER about not registering students unless they have the
appropriate math skills.

Based on PLLO assessments:

- Emphasize to new students the need for math proficiency before enrolling in the
program.

- Establish an in-house MAT 070 proficiency level for new students and Aquaculture
Facilities course.

- Create more opportunities for students to practice water quality testing in lab
practicums.

- Continue the good work of education about nitrification in aquatic systems

Section 4.C. Strategies for Change

Based on the preceding recommendations there are several areas that can be
addressed as changes to the program. Three of the most important are prioritized here:

1. Concentrate on improving the math proficiency of students through additional
exercises and instruction in classes. Additionally, develop a local prerequisite of
MAT 080 for new students, which would eliminate the unintentional enroliment
of students who are unprepared for this college-level program.

2. Continue to seek a larger other costs budget to maintain the aquaculture facility
and seek additional funding or creative partnerships or other ways to obtain a full-
time assistant to the aquaculture instructor who can work with students and
maintain the operational status and security of the aquaculture facility.

3. Develop outreach methods to extend the advertising and promotion of the
program and the availability of the curriculum to areas outside Carteret County.
Distance learning options should be developed and assessed to compare the
results with traditional learning methods for this very hands-on type of program.

Section 4.D. One-Year Follow-Up

A one-year follow-up report to the VP for Instruction on the progress of C above
(due April 15" each year following the review); first follow-up due April 15, 2010.
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Section 5: Future issues
Section 5.A  Anticipated future curricular changes and needs

The program does not anticipate changes to the curriculum within the short-term as the
single instructor would not be able to teach additional courses. For the long-term if
enrollment continues to increase then additional faculty can be hired and changes to the
curriculum could be considered.

The program will continue to seek collaborations and bilateral agreements with additional
universities both in North Carolina and outside the state. Students can transfer the AAS in
AquaTech to these Universities and enter with junior status.

Section 5.B  Market trends within the program area

The trend toward new aquaculture businesses producing seafood in North Carolina is
slow in the marine sector. Offshore saltwater aquaculture may develop if planned
collaborative projects come together and couple with favorable regulations. Freshwater
aquaculture is growing more rapidly and back-yard aquaculture projects are becoming
more popular as user-friendly systems are developed. The public aquarium sector is
growing very rapidly, which brings in many out-of-state industry partners, and the marine
science research sector is growing rapidly as well. NC is the third leading state in the
discipline of biotechnology and the state is expending large amounts of funds to attract
and support biotechnology in NC.

Section 5.C  Equipment, space and faculty needs for future growth or continuation

There is no need for additional equipment at current student levels; rather the existing
equipment requires annual maintenance and repair or occasional replacement of minor
equipment. The Howard Building contains sufficient space for future growth. If
enrollment continues to increase the program will need to hire adjunct faculty.

Section 5.D  Future plan

The CCC Agquaculture Technology Program has been an innovator in collaborating with
and establishing close relationships and industry partnerships with local facilities in this
discipline. Other innovations include the program’s efforts to assist community,
university and state work in aquatic research by conducting grant-funded projects, which
employ and engage students in the learning process. These efforts will be continued and
expanded as opportunities arise such as biotechnology of biofuel production from algae,
for example. Online courses can extend the reach of the Carteret County-based program
so that is made available to students across North Carolina and outside the state.
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