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In this presentation: 

 Obstacles to successful STEM 

 Maritime STEM? 

 STEMPHLA 

 Maritime STEMPHLA 

 How STEMPHLA might not even need 

maritime 
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A little bit of disclosure 

Navesink Maritime Heritage Association   

Navesink, sort of …….. 

Maritime, yes but  for a reason  

Heritage, yes maybe 

Association, if that is what it can be called 
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It really is: 

A posse of experimental educational types who have 

discovered that maritime will let them do things that otherwise 

would be hard to do.  

We love maritime but  that is not why we are here. We are not 

here to promote maritime, we are here to show you how to 

take advantage of it.  

NMHA  made a presentation on the maritime angle last year 

and this presentation can be downloaded at 

http://www.martinottaway.com/sites/martinottaway.com/files/

users/rhemmen/NJ%20Charter%20schools.pdf 

Some of that info will be repeated, but that presentation has 

lots of additional info about maritime specifics 
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Let’s Talk STEM 
 STEM is important, really important 

 Are we failing at STEM education as 

compared to other countries? 

 But teaching STEM is difficult 

 But so is all teaching 

 How can we make STEM teaching easier or 

more successful? 

 How do we measure STEM success 

anyway? 
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What make STEM education 

difficult? 

 Lack of teachers? 

 Lack of STEM teachers? 

 Lack of STEM motivation? 

 By students? 

 By teachers? 

 Administrative sabotage? 

 Lack of funds? 
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Some specifics 

 Students find it difficult to connect to STEM 

 Teachers find it difficult to find STEM support 

 More STEM takes away from other programs 

 STEM is expensive, we need labs 

 Why do students prefer other things over 

STEM? 
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There is a disconnect between 

STEM and STEM education 

 Science is an active search for the truth 

 Engineering is an active search for solutions 

 Technology is what follows science and 

engineering in actual solutions (good or bad) 

 Math is one tool in a huge toolbox that is used 

by scientists and engineers. (We’ll get back to 

tools for scientists and engineers.) 

 STEM education is none of that. 
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STEM education 

 Science education is an introduction to a 

collection of concepts. Where is that search for 

truth on things that nobody has an answer to? 

 What little engineering education there is, is the 

search for solutions of made up problems  

 Students are not allowed to do real technology; 

they may get hurt and it is too expensive 

 Math is a bunch of concepts for which students 

have no clue why they are learning it 
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As compared to: 

 Sports (How do I beat my opponent) 

 Arts (How do I get my audience to appreciate 

me?)  

 Language (How do I get people to understand 

me) 

 Philosophy and history (How do I convince 

others to my point of view?) 

 These are ALL contact sports!  
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STEM as contact sport: 
 Present Science as: How do I find the truth? 

 Present Engineering: How do I find solutions? 

 Present Technology: How do I make and 

maintain and evaluate these solutions 

 Present Math as a language that helps finds 

truth and solutions, and that Math, by itself, can 

present truths 

 We live in a society that deep down values truth 

and solutions, is that why we continue to 

succeed despite bad STEM education scores?  
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Typical STEM education approach: 

 A thermometer experiment. 

 Measure different boiling and freezing points. 

 Students learn that different liquids have 

different boiling and melting points 

 But here students’ BS sensors are alarming like 

crazy. This is no experiment! I may not know, 

but the rest of the world already knows! Why 

waste my time? Don’t pretend, just tell me!  

 What is the boiling or freezing temperature of 

spit? Now there is a search for truth.  
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After the parent outrage settles 

down: 
 Yes, but the spit experiment was real science 

 Is there a STEM environment where we can do 

real STEM, that has a cutting edge and where 

the cutting edge is controllable? 

 SPACE? No? 

 Computer? Yes, but not really, you need to 

cover a lot of ground before you get to the 

cutting edge. 

 Maritime? You could drown? Really?  

 
13 



LET’S LOOK AT STEM IN 

THE MARITIME CONTEXT 
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Maritime STEM 
 STEM that applies ashore applies in 

Maritime 

 However, STEM cause and effect in 

Maritime is extremely direct. 

 If I don’t know where the storm is coming 

from, I die. If my ship breaks, I die 

 Maritime has a tremendous amount of 

unknowns and unknowns that enable STEM 

 Maritime STEM concepts exist on the 

micro and macro level 
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A Maritime STEM secret 

 Rocket science is sandlot compared to 

maritime engineering 

 I am an aerospace and an ocean engineer 

 Rockets: air and space constraints; easy 

 Marine: water, air, waves, salt, commercial, 

human and political constraints; complex 

 The last set of transportation equations to be 

fully described? Sailboats in the late 

1970’s!  
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Sailboats are the most complex 

engineering system to design 

 Cars move on ground 

 Buildings only move in earthquakes 

 Airplanes only move in air or on ground 

 Submarines move mostly underwater 

 Ships moves through water and are 
influenced by waves 

 Sailboats are powered by air, move through 
water and are influenced by waves 
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Behold one of the world’s 

most complex technologies 
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How Fast? 
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What can K-12 education do? 
 

1. Use maritime as a setting for STEM because 

maritime examples make STEM easy to 

explain. 

2. As teachers, spend a few hours learning 

about maritime; it is fun. 

3. In New Jersey Maritime STEM is 

everywhere 
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STEM and Maritime 

 Teaching STEM with maritime is easy 

 You cannot escape STEM in the maritime 

environment 

 Time, distance, weight, size and cost are 

central in maritime 

 The moment a student is involved in a 

maritime activity she will have to address 

STEM issues (canoe trip) 
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And 

 The maritime environment is the ultimate 

STEM lab 

 High level of unknowns 

 Clear indications of success and failure, but 

failure can be controlled to be non-lethal 

 The maritime STEM lab is cheap and 

scalable (starts with a bucket of water, scale 

to life jackets and bus trip to the water) 

 There are opportunities for actual research 

and engineering at the 9 to 12 level 
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And 
Maritime education increases powers of observation 

from a new perspective 
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STEM example 1, classroom 

 Take a five gallon bucket and fill with water 

 Drop in a block of wood, it floats. Weigh it. 

 Drop in an equal sized brick, it sinks, weigh 

it. 

 Build a boat the same size as the block with 

cardboard and duct tape, it floats, weigh it. 

 This provides all the pieces to explain 

Archimedes’ theory, one of the first 

recorded instances of true STEM analysis.  
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STEM example 2, Seaperch 

 The Society of Naval Architects and Marine 

Engineers sponsors MIT Seaperch, an 

educational underwater robotics program 

  http://www.seaperch.org/index 

  http://seaperch.mit.edu/why_sp.php  

 There are other robotics programs, but this 

one also provides a biological and historical 

angle 

 That is called cross disciplinary education 
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STEM example 3, Boatbuilding 

 Take a sheet of plywood and a couple of 

additional pieces of wood 

 Get a couple of kids together and tell them 

you are going to build a boat 

 They will tell you: No way! 2 days later 

they will be paddling their own boats 

 Kids don’t get to build tools anymore, 

except for maritime tool building  

 www.navesinkmaritime.org  
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STEM example 4, River Rangers 

 Take one summer week, 10 six hour canoes, 

20 kids and two teachers 

 Life jackets and sunblock and paddle away 

 An unpredictable adventure starts 

 Wildlife, History, Planning, Calculating, 

Teamwork 

 Red Bank Charter School 

 www.navesinkmaritime.org  
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STEM Example 5, MAST 

 Marine Academy of Science and 

Technology at Sandy Hook 

 A Monmouth County Vocational School 

 The prototype of a world class high school 

that knows how to use maritime STEM 

 Cross disciplinary education 

 Free high school and an amazing 

scholarship machine  

 http://www.mast.mcvsd.org/  
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Other Maritime High Schools 
 Philadelphia, Baltimore and the NY Harbor 

School. Governor’s Island 

http://www.youtube.com/watch?v=t45GW7

VANR0 

 These maritime high schools focus on lower 

achieving students 

 A maritime high school does not 

automatically lead to a maritime career 

path, and should not. It trains kids to 

become capable problem solvers. They are 

training settings. 37 
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But there is a problem with 

Maritime STEM 
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Maritime STEM problems 

 The moment you engage in maritime, things 

become complex 

 Maritime cannot be separated from 

Philosophy 

 Maritime cannot be separated from History 

 Maritime cannot be separated from Language 

 Maritime cannot be separated from Art 

 How do I keep Maritime from diluting my 

STEM? 
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Don’t worry, it is a magic bullet 

 Technology without art is boring 

 Engineering without history is bound for 

failure 

 Science without philosophy is bound for 

failure 

 Math is Language and Language is Math 

 STEM should be STEMPHLA 

 Cross disciplinary education is the only way 

to win. (There are only 24 hours in a day) 
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Modern Worlds 

 The Phoenicians 

 The Vikings 

 The Hanseatic League 

 The Portuguese Era of Discovery 

 The Spanish Era of Discovery 

 The Dutch Golden Age 

 The British Empire 

 All maritime traders? 
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And 

 The maritime traders created a middle class 

 A middle class that was basically self-

sustaining 

 And non-maritime traders did not manage 

to create a strong middle class (China, 

Japan, Russia) 

 Why? How? 
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It’s complicated, but .. 

 Maritime trading benefits rapidly from 

technology enhancement 

 Maritime trade operates on utmost good 

faith and reality 

 Maritime trade requires deep and 

transferable skills (Not just STEM) 

 Maritime trade is incredibly efficient 

 High dollars per manhour allows high 

wages   
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Quick Study Guides: 

 The effect of trade: “The Island at the 

Center of the World: The Epic Story of 

Dutch Manhattan and the Forgotten Colony 

That Shaped America” by Russell Shorto 

 The efficiency of maritime trade: “The 

Box”, by Marc Levinson 
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TRADE IS THE WORLD 

TODAY AND 99% OF TRADE 

IS MARITIME.  

WHILE WE MAY HAVE LESS 

MANUFACTURING WE 

STILL HAVE MARITIME 

TRADE IN SPADES. 
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Real US History 

 All of US history up to this day is maritime 

trade.  

 The revolution was about maritime trade 

 The war of 1812 was about maritime trade 

 The civil war only occurred because of 

southern trade with England. 

 WWII was a maritime logistics war 
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Which 20th Century US 

Presidents had Maritime 

Backgrounds? 
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20th Century Presidents 
 Teddy Roosevelt. Wrote: The War of 1812, 

Ass’t Secretary of the Navy 

 Franklin Roosevelt. Ass’t Secretary of the 

Navy 

 John Kennedy. Navy Officer 

 Richard Nixon. Navy Officer 

 Gerry Ford. Navy Officer 

 Jimmy Carter. Navy Officer 

 George Bush Sr. Navy Pilot 

 Bill Clinton. Taught Admiralty Law 59 



Then there is NMHA 

 We didn’t realize that we were 

STEMPHLA, until we heard about STEM 

 The PHLA part already existed in the 

programs above 

 But the PHLA part led to another approach 

 Involve students in the actual operation of 

NMHA 

 Why are students not fully involved in the 

operation of non profits?  

 
60 



Profit v Non-Profit Mentoring 
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PROFIT NON-PROFIT 

Student involvement 

costs money 

Student involvement 

adds to mission 

accomplishment 

Mentors are difficult 

to allocate 

Mentors tend to be 

volunteers looking for 

assistants 

The product needs to 

make a profit  

We need a product not 

a profit! 



Which non-profits? 

 Not BSA, but they sure have some good 

systems. (We use them through NMHA Sea 

Scouts)  

 Local environmental and historical groups 

 NMHA  

 Scientific and Engineering Societies 

 Society of Naval Architects and Marine 

Engineers (SNAME) 

 Others 
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Level One: 

 A student at Monmouth County High Tech 

High School wanted to design a boat for her 

senior project 

 NMHA could use a sample design for a 

Navesink Steamer.  

 An NMHA design mentor worked with the 

student to design a steamer according to the 

requirements of NMHA 

 Lots of publicity and a design for NMHA 
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Replica Navesink Steamer 
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STEMPHLA1: 

 Science: What is displacement? 

 Technology: What was it, what is new?  

 Engineering: What does NMHA need? How 

do I deliver it? 

 Philosophy: Coal power or solar power? 

 History: What did these boats do? 

 Language: How do I explain my design to 

the customer? 

 Arts: It’s gotta look good and look right 
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Level Two: 

 A student at Rumson Fair Haven High School was 

looking for a project that would make him stand 

out in his application to Kings Point 

 SNAME T&R was deeply involved in research on 

Oily Water Separators and needed somebody to 

manage the data.  

 The student performed the work with a mentor as 

High School “for credit” independent research. 

 The student was accepted at Kings Point on the 

weight of the research he had performed. 

66 



SNAME OWS Paper 
 Initial Recommendations For Bilge Oily Water Separator  

System Design And Operation 
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STEMPHLA 2: 

 Science: Where’s the data? 

 Technology: Is it working or not?  

 Engineering: All kinds of problems, are 

there solutions? 

 Philosophy: Is criminalization the answer? 

 History: Wow, maritime leads in 

environmentalism? 

 Language: Sorry buddy, I can only work 

with it if you write it up 

 Arts: There is nothing pretty about this 68 



Level Three: 

 A high performing student at Red Bank 

Regional High School was looking for a 

senior project. 

 SNAME was now surveying maritime 

environmental attitudes using survey 

monkey.  

 A SNAME mentor worked with the student 

to reduce the data obtained in the survey 

 Lots of publicity and a scholarship 
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SNAME Environmental attitudes 
Graph of Age vs. Percent Who Think Maritime Industry Is a Major Cause of Ocean Pollution 
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STEMPHLA 3: 

 Science: What is the science of surveys? 

 Technology: What is the technology?  

 Engineering: Where can we look for 

solutions? 

 Philosophy: What is truth? 

 History: Does the world change? 

 Language: How do I express what I think I 

am seeing? 

 Arts: Good graphics sell data 
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Level Four: 

 NMHA started a museum collection project 

and needed curating assistance.  

 NMHA went to Red Bank Regional High 

school and asked for student volunteers.  

 One senior doing “for credit” work and two 

volunteer juniors photographing, cataloging 

and databasing under mentorship. American 

Salvage Association financial support 

 Lots of publicity and a very important work 
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Bahrs Museum 
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STEMPHLA 4: 

 Science: Light, scaling laws, depth of field? 

 Technology: How do I photograph this technology 

to explain it?  

 Engineering: On the ship level, how big? On the 

model level how do I make that? 

 Philosophy: What is a true model? 

 History: It is all history and it says something 

about today 

 Language: Visual language/written language 

 Arts: It is art, but not without STEMPHL 
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Level Five: 

 NMHA is associated with Belford Seafood 

Co-op. 

 Belford catches 40 fish species, but 35 are 

not appreciated in Monmouth County  

 An NMHA mentor is working with three 

Rumson Fair Haven Juniors to make the 

Belford Fish Database. 

 If this project succeeds it will have national 

significance 
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Belford Seafood Co-op 
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STEMPHLA 5: 

 Science: What are the names of these fish 

anyway? 

 Technology: How is this fish caught?  

 Engineering: What is optimal return? 

 Philosophy: What is good food? 

 History: How did all this change over the years? 

 Language: How do I explain these fish to the 

customer? 

 Arts: Nobody likes ugly fish. Beauty is in the eye 

of the beholder. 
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As a School or STEM teacher: 

 Start looking for nearby non-Profits 

 Maritime non-profits will almost certainly 

be able to provide STEMPHLA projects 

and mentors  

 Undoubtedly there are non Maritime non-

Profits that will have STEMPHLA projects 

and mentors, but it may take a little more 

effort to find the STEM 

 Go to the NMHA website for guidance, and 

contact us if you get lost.  
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A STEMPLHA Project 

Requires: 

 A non-profit that has a real project that has 

STEMPHLA components 

 Mentors that are also committed to project 

completion  

 Students that have the ability to show up for 

an extended period of time 

 School support and coaching 

 A student motivator 
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Final Thoughts 

 “Time on the water” 

 “If it’s not hard, it’s not worth doing” 

 Do not trigger student BS sensors 

 STEM teachers have to be willing to fail in 

front of their students. Not as teachers, as 

scientists and engineers 

 Nothing, absolutely nothing, turns students 

onto STEM faster than a teacher or mentor 

saying: I don’t know, help me find out.  
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Resources 

 Most organizations mentioned will show up 

quickly in search engines under the names 

provided 

 Contact me rhemmen@martinottaway.com 

if you get stuck 

 NMHA is interested in building the 

operational database of these STEMPHLA 

projects, contacts us if you have examples 

 This presentation can be found at: 

http://www.martinottaway.com/courses/lun

ch-learn 
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