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STEM in the Maritime Industry

Maritime Administration Promotes 

Opportunities in Maritime Industry, 

Importance of STEM Education for 

Baltimore-Area Students Touring Modern 

Cargo Ship

MARAD 02-12

Wednesday, February 29, 2012

BALTIMORE – Maritime Administrator David Matsuda hosted approximately 125 

area high school students onboard the Baltimore-based federal merchant ship, the Cape 

Washington, to highlight maritime career opportunities and the importance of a strong 

Science, Technology, Engineering and Mathematic (STEM) education in the field 

today. Students from Baltimore- and Washington, D.C.-area high schools toured the 

ship’s bridge, engine room, decks, and cargo holds to learn about the industry and the 

many contributions made by African Americans in celebration of Black History Month.



STEM in the Maritime Industry

The U.S. focus has primarily been left to the k-12 grades to develop general

STEM programs not necessarily with any specific maritime focus.

The U.K. is more active in aggressively recruiting students.

UK Maritime Industry 
Introduction – Making waves 
Although very few people are aware of it, over 90% of the UK’s visible trade 

moves by sea. Worldwide, the shipping industry continues to expand to meet the 

demands of globalisation – in the last 40 years the world’s population has doubled 

yet maritime trade has quadrupled. Ships carry 77% of world trade and seaborne 

trade is forecast to almost double over the next 15 years. With increasing world 

trade and growing maritime leisure interests, the range of supporting 

maritime activities is always growing. Making Waves

stem_supplement-uk_maritime_industry.pdf


The importance of STEM subjects
The maritime industry particularly looks for applicants with STEM-related qualifications 

to enable recruits to keep up with the ever increasing technological advances, or to 

have a sound understanding of mathematics for the marine financial area. 

Representative examples are:-

a) Deck Officer

Responsible for controlling navigation and communications using the latest 

technological systems, including satellite communication with ships, ports and offices 

worldwide. Technical and mathematical ability is important, together with good team 

working, communication skills and self-reliance.

b) Engineer Officer

Operating and maintaining all the mechanical and electrical equipment throughout the 

ship – at sea, if equipment goes wrong you can’t just pull in to the nearest garage! A 

real interest in mechanical, electrical and electronic systems is important, together with 

a willingness to learn about new technology and adapt skills to its use.

c) Marine Contracting

Skills in engineering, science, IT or mathematics could provide the passport to 

opportunities such as constructing the next generation of offshore installations for the 

international oil and gas industry; working in a team operating technically advanced 

offshore construction, installation and support vessels or remotely operated vehicles; 

charting the sea and oceans; laying telecommunications cables; or playing a vital role 

as a life support technician to an offshore diving team.



Websites and links to Classroom Resources 

Sea Vision UK – www.seavisionuk.org - Website which highlights what the wider 

maritime sector offers in terms of work, leisure and lifestyle opportunities

Sea Vision UK – www.seavisionuk.org/education/education_resources.cfm 

Access to an exciting range of maritime-themed classroom materials

Sea Vision UK –

http://www.seavisionuk.org/_db/_documents/Maritime_08_20081106053755.pdf 

The direct link to Maritime, the Sea Vision guide to careers in the maritime sector

Careers at Sea – www.careersatsea.org –

A website providing information about career opportunities in the Merchant Navy. 

Includes everything from different types of ships, training involved, sponsoring 

companies and colleges offering appropriate courses. Also includes details of the 

Careers at Sea Ambassadors, who are volunteers from the shipping industry who 

visit schools/groups and give a lively, informative presentation about the Merchant 

Navy 



SEMTA – www.semta.org.uk – Sector Skills Council for Science, Engineering and 

Manufacturing Technologies including the Marine sector

The International Marine Contractors Association (IMCA) – www.imca-int.com 

- Roles and entry requirements within the maritime sector, including case studies

The Maritime Industry Foundation Knowledge Centre –

www.maritimeindustryfoundation.com/index.htm - Includes a video Careers in 

international shipping and an interactive Kidzone

The Maritime Skills Alliance – www.maritimeskills.org – An alliance of maritime 

industries which focuses on the skills needs of the sector. Includes a Career 

Pathways link

The Marine Society & Sea Cadets – www.ms-sc.org –Help to promote maritime 

careers, with the Sea Cadets having 400 units in the UK with 15,000 young people 

learning nautical and life skills



Institute of Marine Engineering, Science and Technology –

www.imarest.org/Membership/Careers.aspx –

Includes a downloadable booklet Sea Your Future – A Guide to Marine 

Careers



About the Institute of Engineering, Science and Technology (IMarEST)

The IMarEST is an international membership body and learned society for all 

marine professionals. The IMarEST (a registered charity) is the first Institute to 

bring together marine engineers, scientists and technologists into one 

international multi-disciplinary professional body. It is the largest marine 

organisation of its kind with a worldwide membership of around 15,000 based in 

over 100 countries.



IMarEST, the international professional body and learned society for all 

marine professionals, and the first institute to bring together marine 

engineers, scientists and technologies into one international multi-

disciplinary professional body, found that its 427 female members 

comprised just over 3% of the total IMarEST membership. Only 1.5% of 

members who are registered as Chartered Engineer (CEng) through the 

IMarEST are women, however around 35% of those registered as 

Chartered Scientist (CSi) through the IMarEST are women.

The Institute of Marine Engineering, Science and Technology (IMarEST) 
has submitted written evidence to the House of Commons Science and 
Technology Select Committee inquiry into Women in STEM (science, 
technology, engineering and mathematics) careers which has now been 
published on the House of Commons website, with a link from the 
IMarEST
websitehttp://www.imarest.org/OurVoice/ConsultingOurMembers.aspx .

https://mail.twfederation.org/owa/redir.aspx?C=46m1seGbUEya8D52KW3WMQFylEoa5dAI27wkUsdqMmKNqPWAAk88ROm4RRPEYmmsjmLB2a3KQqo.&URL=http://www.imarest.org/OurVoice/ConsultingOurMembers.aspx


Innovative approaches to promoting 

maritime careers

• John Hepburn

John Hepburn -

Promoting_Maritime_Careers.ppt

John Hepburn - Promoting_Maritime_Careers.ppt
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Technology
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Greek: Systematic treatment of an art or craft.

The application of scientific knowledge especially

to industrial or commercial objectives.

A capability given by the practical

Application of knowledge.



Lately, technology has come to mean something 

different, in one respect the term has come to mean

something narrower.

• Technology is the 
rational process of 
creating means to order 
and transform matter, 
energy, and information 
to realize certain valued 
ends.

• Technology is the set of 
means (tools devices, 
systems, methods, 
procedures) created by 
the technological 
process.

Technological objects range from

toothbrushes to transportation systems.

Ken Funk: Technology and Christian Values, September 1999  Oregon State



Technology Timeline
SO MUCH HAS HAPPENED SO QUICKLY



Electronics Timeline

COMPUTER APPLICATIONS AND THE INTERNET HAVE ONLY JUST BEGUN



Personal Computer Timeline



By the Year 2035

• One-third of the jobs that exist today will be 
EXTINCT

• One-third of the jobs that will exist then 
HAVEN’T EVEN BEEN THOUGHT OF YET

A goal should be to keep as many options open 
for your students as possible.



• Today’s students are generally proficient with 

computers and current technology.

• However many teachers complain that today’s 

students have no practical experience and have to be 

shown almost everything.



Many American high school graduates are 

unprepared for the work world or college

• Fewer than 25 percent of graduates feel they were 

significantly challenged in high school (according to 

Achieve Inc.’s recent survey).

• Two in five recent high school graduates say there are 

gaps between the education they received in high 

school and the skills, abilities and work habits that are 

expected of them in college and work.



Is the educational system emphasizing the wrong 

values?

• More than 20 percent of four-year college graduates 

are not able to compare ticket prices or calculate the 

cost of a sandwich, according to a new study 

published by the National Survey of America's 

College Students.

• Saundra McGuire, director of Louisiana State 

University's academic success center, said classes are 

more focused on memorization and regurgitation than 

understanding the underlying concepts of the lessons.









National Assessment of Educational Progress (NAEP)

















Technically Speaking
Why all Americans Need to Know More About Technology

The National Academy of Engineering

• Most Americans know little about the world of 
technology, yet from day to day they must make critical 
decisions that are technologically based.

• Learning about technology should begin in kindergarten 
and the connection between all subjects and technology 
should be emphasized throughout a student’s education.

• Many schools believe that because they offer computer 
classes, they are already teaching about technology.

• Schools need to move beyond the perception of 
technology as a separate subject to be taught in “shop 
class”.



Lack of Technical Ability
Nick Zieminski

August 25th edition of Reuters

• Workers with specialized skills are in critically short 

supply.















We have the tools and institutions in place.

Associate-degree technical-education programs.

• Our community and technical colleges offer these programs using

curricula and teaching materials that have been specified by

the industries and employers who want to hire technicians.

• They are taught by competent faculty members who have been

trained in both the content and in the strategies that can help

technical students succeed in their careers.

High School STEM programs and academies.

• Specialized STEM programs have been formed over the past

decade to interest, attract, and cultivate students to enter

postsecondary education in preparation for careers in engineering,

science, and technology.



The dilemma we face is this:

Most of the colleges offering technician education in the new and

emerging technologies do not have an adequate number of

capable students enrolling in and completing their associate

degree programs.

Most of the high school STEM program are not attracting and

serving the students who have the greatest potential to

become the technicians we need.



PATHWAYS





It is estimated that in the next decade one in seven new Maine jobs will be in

STEM-related areas, and these jobs will produce wages that are 58% higher

Than wages for other occupations in Maine. 

The Maine Office of Innovation has identified seven STEM occupational 

Clusters that are key areas for economic development:

Biotechnology

Composites

Environmental technology

Forest products and agriculture

Information technology

Marine technology

Precision manufacturing

Those involved in workforce development and STEM education are

Appropriately concerned about the ability of Maine students to assume

These jobs of the future.











STEM on-line course – David Skaves Spring 2014

HVAC

• The heating, ventilation, air conditioning, and refrigeration (HVACR) 

industry plays an important role in our society. 

• There are many one year certificate and two year degree programs throughout 

the country for training certified technicians.

• The industry also employs many engineers and has strong support from 

professional societies such as ASHRAE (American Society of Heating, 

Refrigeration, and Air Conditioning Engineers), RSES (Refrigeration Service 

Engineers Society), AFE (Association of Facilities Engineers), and AHRI 

(Air Conditioning, Heating, and Refrigeration Institute).

• A course in HVACR is ideal for STEM students.  This is because it helps to 

explain the basic fundamentals of science as applied to practical working 

models.

• In addition, the most recent practice regarding sustainable systems is 

introduced.

• The course is delivered on-line.

• There are two fifty minute classes per week for fourteen weeks.



Course Outline and Daily Schedule

Course outline:  STEM Course Outline 2014

Daily Schedule: Daily Schedule 2014

../School stuff/STEM Course/Course Outlines/ET482-STEM Course Outline 2014.doc
../School stuff/STEM Course/Text Chapters/ET482 STEM Daily Class Schedule spring 2014 2nd revision.doc


Thank you for Attending

I hope this presentation has

provided you with some

useful information and spurred

Some new ideas.
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