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Experiential education is effective

• All levels education – university, K-12, free-choice
• Many fields of study –math, engineering, biology

The Role of Experiential Learning and Engineering Design Process in K-12 STEM Education
Long, Nguyen Tien; Yen, Nguyen Thi Hoang; Van Hanh, Nguyen
International Journal of Education and Practice, v8 n4 p720-732 2020

The results of experimental research with 32 middle 
school students showed that a series of experiential 
tasks in engineering design process are effective 
activities to cultivate knowledge construction, intrinsic 
motivation and satisfaction of students, and stimulate 
students' interest in STEM fields.
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Outdoor education is valuable 
for students of all ages

Research indicates that fieldwork, properly 
conceived, adequately planned, well 
taught and effectively followed up, offers 
learners opportunities to develop their 
knowledge and skills in ways that add 
value to their everyday experiences in the 
classroom. 

Dillon, Justin, Mark Rickinson, and Kelly Teamey. "The value of outdoor learning: evidence from 
research in the UK and elsewhere." Towards a convergence between science and environmental 
education. Routledge, 2016. 193-200.

…Great Smoky Mountains National Park and 
biodiversity. The authors found significant positive, 
short-term effects on all outcomes of interest. Also, 
3-month delayed posttests indicated retention of 
significant gains in environmental stewardship and 
awareness, whereas other gains faded. Longer stays 
and active engagement of visiting teachers in on-site 
instruction enhanced most outcomes.

numerous physical and mental health benefits 
accrue from spending time in the outdoors, such 
as reduced stress and loneliness, and increased 
physical activity and resilience 

essential

• Increases content knowledge, 
understanding

• Adds or improves skills
• More engaged, pay better 

attention
• More positive attitudes towards 

school
• More connected to nature / 

environment



Students make career choices 
well before college
• Students need to be engaged/excited
• Importance 21st century / soft skills
• Role models are important

Godbey, S., & Gordon, H. R. (2019). Career Exploration at the Middle School 
Level: Barriers and Opportunities. Middle Grades Review, 5(2). 
https://scholarworks.uvm.edu/mgreview/vol5/iss2/2
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What about Sea Grant?

• 34 Sea Grant programs around the US, all 
have education programs, many include K-12 
programs
• At K-12 level, activities are not as focused on 

‘research to application’, focused on 
environmental literacy (general)
• Sea Grant Education Network (SGEN) - large 

group of educators within NOAA

Plus Guam



The Dauphin Island Sea Lab
• Alabama’s marine research & education 

center
• University Programs, Discovery Hall 

Programs Alabama Aquarium
• In 52nd yr of operation - chartered in 1971, 
• Resilient – hurricanes, oil spills, pandemic
• 1st K-12 education programs in 1975!
• Key – have residential facilities







Discovery Hall
School year field trips
   revenue-based, non-scripted
  focus – vessel-based program - MASGC 

Summer camps – day, overnight
   In house, and collaborative

Professional Learning…
  Summer in-person workshops
  School year - Virtual workshops

Outreach
Classroom program- BayMobile
Public - festivals

Other programs
Sea Stars, Family Camp, Sea Lab 
Science Fridays

Hands-on, 
feet wet!!

Summer Marine Science class for 
high school students

Year
# 

students
# classes 

taught
% Alabama 

students
BayMobile 

reach

2022 8894 1130 77% 10284

2021 7737 356 76% 2424

2020 2013 250 76% 3840

2019 9785 903 88% 12843

2018 8496 714 86% 7426



DHP’s Marine Science 
Course for High School 
students 

• Residential summer program

• >150 contact hrs

• Accepted for state science 
credit

• Eligible for college credit (BIO)
• Content, involvement of 

research faculty, field & lab 
experiences, small research 
project & oral presentation

• >1400 alumni



STEM Ed Program

• Focused on ROVs (remotely 
operated vehicles)

• Field class, build workshop, 
student competitions – 2 
platforms (MATE, SeaPerch), 
outreach program, summer 
camp

• New loaner program
• Expanded – drifters,          

SLR, plankton



Professional Learning Opportunities

• Free - through grant funding, refundable registration fee

• In person and virtual 

• Single day, week-long at DISL, multiple online sessions 
and on the road

• Earn CEUs/grad credit through partnerships



Education 
Internship 
Program

• Stipend & housing and board provided

• Has been supported by MS-AL Sea 
Grant thru omnibus funding ~10 yrs

• Mentored by the team

• Expanded to include high school 
students



Pandemic Pivots

• ED decided no layoffs 
even for revenue-based  
programs

• Some pivots have been 
sustained,  others ….
• Value of outdoor 

education compromised

Than
ks!!!



It’s a team effort!

• 8 full-time educators
• Administrative assistant / registrar
• Scheduler
• Whole team of counselors (summer)
• Support from other areas of the Sea Lab



Bigfin squid – Magnapinna
2400 m, Gulf of Mexico, 2021

Waving fins 
to say thanks for your time!


