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Project Title: Educating a Workforce for the Aquaculture Industry: Matching Skill Needs of the Aquaculture Industry 
with US Career and Technical Education (CTE) [ Progress Report] 

Key Word(S): Education 
Total Funds Committed: $188,036 
Initial Project Schedule: July 1, 2017 to June 30, 2019 
Current Project Year: July1, 2017 to June 30, 2018 
Participants: Evans, B.I., Lake Superior State University; Helal, H., Lake Superior State University; Hartleb, C., 

University of Wisconsin Steven's Point; Slemmons, K., University of Wisconsin Steven's Point; Pattillo, D. 
A. D. Iowa State University (replaced by Lambert, M., Iowa State University) 

Extension Liaison: D. Allen Pattillo (replaced by Joseph E. Morris) 
Industry Liaison: William B. West, Iris Fish Farm LLC, Black Creek, Wisconsin 

 
Project Objectives 

1. Assess the workforce needs for the aquaculture industry throughout the 12 states of the 
North Central Region (NCR). Identify which skills are needed in the workforce to 
promote industry growth. 

2. Assess the level of youth focused aquaculture curricula/programs in the NCR. Identify 
schools with a Career and Technical Education (CTE) certification in the Agriculture, 
Food and Natural Resources career cluster that includes aquaculture. Identify other 
youth aquaculture related activities. 

3.  Integrate industry and high school/youth career center information through a web-based 
platform that: 

a) creates awareness of the aquaculture industry skill needs 
b) allows assessment of the level and distribution of aquaculture curricula 
c) utilizes the web-based platform (ncrac-yea.org) to co-develop curricula to 

address industry needs 
d) creates incentives for youth to pursue aquaculture skills training 

4. Create and promote aquaculture workshops for educators and Extension professionals 
and provide access funding for them to attend existing workshops. 

5. Identify community colleges or universities with aquaculture courses/programs, and 
create opportunities for interested students to be dual enrolled in existing college classes, 
or "less than class size" internship opportunities at fish farms and hatcheries.…. 

 
Project Summary 
Advancement of the aquaculture industry requires a workforce experienced with aquatic farming. Global aquaculture 
is growing rapidly, but the projected US workforce is insufficient to meet future demands. We will identify where the 
industry needs skill development and create pathways to these careers. Youth aquaculture engagement throughout the 
North Central Region (NCR) will be coordinated through our online aquaculture forum. Identifying resources needed 
to support current programs, and where aquaculture could be initiated, will allow academic institutions and private 
industry to co-develop the needed workforce. Aquaculture development is in the national interest, and training in 
aquaculture for the next generation is essential. We will develop aquaculture workshops focusing on the needs of 
schools and Extension educators, and provide access funding for them to attend. A basic education in aquaculture 
opens the door for students to attend universities for careers in business, engineering and the life sciences, all vital 
skills required by the aquaculture industry. We propose to engage youth in aquaculture throughout the NCR and 
identify career pathways to the aquaculture industry with appropriate skills training opportunities. 

 
Anticipated Benefits 
We anticipate that at the end of this project, the aquaculture industry will benefit from detailed interactive maps of 
aquaculture throughout the NCR (and beyond), identifying regions where future skilled workers can likely be found. 
The maps utilize updateable fusion tables that give detailed information on a variety of metrics including extent of 
curricula and what may be lacking for the schools to move their program forward. The web platform will also be 
accessible by the schools listed on the map. Cost of travel is a major barrier impeding schools’ ability to interact. 
Using ncrac-yea.org, they will be able to locate other programs in their geographic area, as well as link to schools 
across the state and region. By sharing their struggles and successes, they will be able to advance their education more 
quickly than by working alone. We also envision this web platform (ncrac-yea.org) having the capacity to host 
competitions such as the “Aquaculture Challenge”, with minimal cost. Each year, teams could be challenged to 
address a problem facing aquaculture. Teams could pitch their solutions using a video meeting, and judges would 
evaluate how well they solved the problem. Winning teams could be invited to present at the biennial NCRAC 
conference, and other aquaculture venues. 
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We will be creating aquaculture content for workshops to train educators and Extension personnel in STEM (Science, 
Technology, Engineering and Math) related fields and other industry-related concepts such as business operation, 
marketing, and financial management. Once development is completed, these workshop materials could be used in the 
NCR and throughout other RACs. With undergraduate enrollment declining at most universities, the addition of more 
applied courses/programs such as aquaculture could help reverse this trend. Few students are aware of the career 
opportunity available in aquaculture, so there is a need for identifying a clear career pathway that shows how 
education coupled with internship programs can lead to career opportunities in aquaculture. Ultimately, the 
aquaculture industry will benefit from an educated, skilled, young workforce that will help the U.S. aquaculture 
industry prosper and be ready to “carry the torch” for the industry as a generational change takes place. This can be 
best accomplished by the co-development of the aquaculture workforce. 

 
Project Progress 
Objective 1. — A survey was given to state and industry hatchery managers, and aquaculture extension in Michigan, 
who provided a list of skill needs/expectations for new aquaculture hires. We have summarized our expectations in 
Figure 1 and survey responses below, n=6. 

 
A basic understanding/expectation of "normal" fish behavior and compromised health (live) is essential. Knowledge of 
major parasites, bacterial and viral diseases in the region, and a summary of how bacterial and viral disease are 
diagnosed, is needed. Understand causes and effects of stress, procedures and policies to control pathogens, invasive 
species, non-target organisms (HACCP). Be able to perform basic necropsy and Gram stain gill skin smear for 
microscopic examination, and perform calculations for therapeutic chemicals used in a flow-through and static bath 
treatment. Understand mortality and water quality monitoring, recording and tolerances (DO, pH, NH3, NO2, CO2). 
Also needed is an understanding of mechanical systems commonly used in hatcheries, such as the basics of well field 
development, pumps, small engines, fish feeders, degassing theory and application. Methods should be identified as 
well as the importance of effluent management. 

 
Funding from this program was leveraged with funding from Wisconsin Sea Grant to conduct surveys of Wisconsin 
seafood consumers and fish farmers to better understand workforce needs and barriers to industry growth. The WI Sea 
Grant project was, “Supporting Wisconsin aquaculture by assessing the marketing needs of producers and perceptions 
of consumers about eating locally farmed fish.” 

 
Objective 2. — We are continuing to identify the schools in each state, and have completed the most populous states 
(Michigan, Wisconsin, Ohio and Illinois), and will continue to go through each of the remaining 8 states. Once schools 
are identified and GIS coordinates determined, we are using a variety of methods (surveys, newsletters, social media) 
to ascertain the level of aquaculture engagement of youth in these regions. This information is available on the website 
we have developed www.ncrac-yea.org (see Figure 2). 

 
The Youth Education in Aquaculture (YEA) website was also used to host an online competition called the 
Aquaculture Challenge. Students were given materials and guidance to construct an aquaponics system, program a 
microcontroller for system monitoring, and develop an entrepreneurial business plan. The winner of the competition 
was Fulton Schools Michigan, and their design can be viewed at http://ncrac-yea.org/aquaculturechallenge.php . 

 

Objective 4. — While popularity in aquaponics continues to grow, most educators are ill prepared and lack the formal 
training required to properly integrate aquaponics into their curriculum. The UW-Stevens Point Aquaponics 
Innovation Center (UWSP-AIC) was built to assist both educators and businesses in learning science-based 
aquaponics and for integrating this culture method into school programs and new businesses. UWSP & Nelson & Pade 
staff developed an aquaponics curriculum component that was used to educate and train twenty educators/extension 
professionals at the UWSP-AIC on August 13-15, 2018. During the 3-day Aquaponic Master Class for Teachers, 
participants were trained in the science of aquaponics, with particular reference to STEM components, as well as ways 
that school aquaponic programs can provide safe, sustainable seafood and vegetables to the schools while preparing 
students for careers in aquaculture. Educators and extension professionals were provided access funding for attending 
the workshop to help defray costs. Fully hands-on training was provided with example exercises. 
We are currently in the process of developing curricula for a similar 3 day workshop to be held in Muskegon MI (June 
18-20, 2019) at the Annis Water Resources Institute. 

 
Objective 5.— A list of community colleges and universities with aquaculture courses/programs was obtained from 
the U.S. Aquaculture Society and was cross checked for accuracy and updated (given it was ten years old). Twenty- 
two programs were identified in the U.S. UWSP offers two college-level courses in aquaponics, one is online and the 
other is offered as a 3-day short course so that students at any university can enroll in the courses. UWSP also offered 
six summer internship opportunities to students at aquaculture/aquaponic facilities (https://www.uwsp.edu/cols- 
ap/nadf/Pages/Past-Interns.aspx and https://www.uwsp.edu/cols-ap/aquaponics/Pages/AIC-Staff.aspx ). 

http://www.ncrac-yea.org/
http://ncrac-yea.org/aquaculturechallenge.php
https://www.uwsp.edu/cols-ap/nadf/Pages/Past-Interns.aspx
https://www.uwsp.edu/cols-ap/nadf/Pages/Past-Interns.aspx
https://www.uwsp.edu/cols-ap/aquaponics/Pages/AIC-Staff.aspx
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Outreach Overview 
Our results are being disseminated through our websites www.ncrac-yea.org; and the University of Wisconsin 
Steven’s Point sites for aquaponics education https://www.uwsp.edu/cols-ap/aquaponics/Pages/default.aspx, and their 
Northern Aquaculture Demonstration Facility (NADF) website 
https://www.uwsp.edu/cols- 
ap/nadf/Pages/UWSP%20Northern%20Aquaculture%20Demonstration%20Facility%20Home%20Page.aspx. We also 
plan to create a website page for this project that will have photos, links and handouts we can share from the 
workshops. It will be located at: https://www.uwsp.edu/cols-ap/aquaponics/Pages/AIC-Projects-.aspx 
We also share information through the Superior AquaSystems FaceBook page 
https://www.facebook.com/superioraquasystems/?ref=bookmarks. 

 

Target Audiences 
Our project is intended to benefit the aquaculture industry by informing youth of the future job prospects in 
aquaculture. Aquaculture requires training in a number of STEM fields. Increased exposure to aquaculture has been 
observed to engage students and increase their interest in math and science (Wingenbach et al., 1999), as well as 
develop generic and occupation specific life skills (Pita et al., 2014). By creating learning opportunities for extension 
personnel and educators, and engagement opportunities for youth, we aim to create an educated workforce. 

 
Deliverables (Outputs) 
Objective 1: We have surveyed agency, academic and extension personnel for gaps in the knowledge base of the 
existing workforce. 
Objective 2&3: We continue to refine our website (www.ncrac-yea.org) and are well underway to fully populating the 
databases for aquaculture outreach. We have held two rounds of the Aquaculture Challenge are in the process of 
hosting another competition beginning January 2019. 
Objective 4: To date we have held one 3-day workshop for 20 educators, and are planning two more for summer 2019. 
Objective 5: We have identified 22 aquaculture focused programs in the US and are encouraging universities and 
colleges to do more to make these skills more available. 

 
Outcomes/Impacts 
Increasing awareness of the level of youth engagement in aquaculture allows targeted responses for making resources 
and expertise available. We have been encouraged to find more aquaculture activity in the schools than we expected. 
We also found the educators to be extremely receptive to our workshops, and asked how more of this type of learning 
can be obtained. By adding our findings to the www.ncrac-yea.org website, we are revealing the landscape of 
aquaculture engagement. Our immediate knowledge of the resource needs have increased, and we are confident this 
will accelerate as we continue with the project. In particular, the enthusiasm of the educators in the workshops was 
infectious and will no doubt be passed on to their students and colleagues. 

 
The 2016-17 Aquaculture Webinar Series fostered a partnership among NCRAC, the National Aquaculture 
Association, and the United States Aquaculture Society. This partnership broadened the scope and participation in 
these webinars nationwide. This 18-part series covered timely and relevant aquaculture topics for the NCR and the 
overall US aquaculture industry. 

 
Impacts Summary 
Relevance. — The problem we are facing is a lack of a trained aquaculture workforce in the US, as well as lack of 
awareness of the landscape for engagement of youth in aquaculture. 

 
Response. — Pattillo led the development of an aquaculture webinar series that is currently underway. Topics 
included aquaponics, biosecurity, economic cost of regulations, seafood facts for retailers, seafood benefits for 
dieticians, use of social media in aquaculture, branding opportunities for aquaculture producers, new Food Safety 
Inspection Service information, veterinary feed directive updates, recreational pond management, AIS-HACCP 
issues, fish health, and indoor marine shrimp production techniques. 

 
Results. — We created a website to identify where aquaculture based curricula are being used in the school system, 
as well as where nearby aquaculture businesses and extension resources were located. We also created a web-based 
competition (The Aquaculture Challenge), to give incentives to educators and students to learn the science of 
aquaculture. 

 
Recap. — We are gaining a clear understanding of the engaging role of aquaculture in science education, and have 
discovered many inspiring educators who are using this model to make the world a better place. 

http://www.ncrac-yea.org/
https://www.uwsp.edu/cols-ap/aquaponics/Pages/default.aspx
https://www.uwsp.edu/cols-ap/nadf/Pages/UWSP%20Northern%20Aquaculture%20Demonstration%20Facility%20Home%20Page.aspx
https://www.uwsp.edu/cols-ap/nadf/Pages/UWSP%20Northern%20Aquaculture%20Demonstration%20Facility%20Home%20Page.aspx
https://www.uwsp.edu/cols-ap/aquaponics/Pages/AIC-Projects-.aspx
https://www.facebook.com/superioraquasystems/?ref=bookmarks
http://www.ncrac-yea.org/
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Figure 1. Workforce skill needs for the aquaculture industry. 

 

Figure 2. Screen capture from www.ncrac.org. 
 

Publications, Manuscripts, Workshops, and Conferences 
See the Appendix for a cumulative output for all NCRAC-funded Education activities. 

 

http://www.ncrac.org/
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