
 
 Run checks on aircraft systems for: navigation, electrical, communications, 

the engine and even the lights.  

 
 Inspect all parts of the plane including: engines, landing gear, instruments, pressurized sections, accessories brakes, valves, pumps, and air-conditioning systems. 

  
 Make sure that the plane is safe to fly. 

 
 
 
 
LEVEL OF EDUCATION:   Trade School. 
 
WHERE TO GET TRAINING:   FAA Certified Trade Programs. 
 
WHAT COURSES DO YOU NEED:   Math, physics, chemistry, electronics, and computers. 
 
OTHER EDUCATIONAL REQUIREMENTS:   Certification test and hands-on experience. 
 
 



PVSTEMNET                                                                                                                                                            TAB 10 

 Pioneer Valley PreK – 16 Science, Technology, Engineering and Mathematics (STEM)  
Education Pipeline Regional Network 

WEBSITE:  http://umassk12.net/pvnet 

BBIIOOMMEEDDIICCAALL  EENNGGIINNEEEERR  
From US Department of Labor – usdol.org 

 

 

By combining biology and medicine with engineering, biomedical engineers develop devices and 
procedures that solve medical and health-related problems.  

 

BIOMEDICAL ENGINEERS: 

 Do research, along with life scientists, 
chemists, and medical scientists, to 
develop and evaluate systems and products 
for use in the fields of biology and health, 
such as artificial organs, prostheses 
(artificial devices that replace missing 
body parts), instrumentation, medical 
information systems, and health 
management and care delivery systems.  

 Design devices used in various medical 
procedures, such as the computers used to 
analyze blood or the laser systems used in 
corrective eye surgery.  

 Develop artificial organs, imaging systems 
such as magnetic resonance, ultrasound, 

and x-ray, and devices for automating 
insulin injections or controlling body 
functions.  

 Most engineers in this specialty require a 
sound background in one of the basic 
engineering specialties, such as 
mechanical or electronics engineering, in 
addition to specialized biomedical 
training.  

 Some specialties within biomedical 
engineering include biomaterials, 
biomechanics, medical imaging, 
rehabilitation engineering, and orthopedic 
engineering.  

EMPLOYMENT: 

Biomedical engineers held about 7,600 jobs in 2002. Manufacturing industries employed 38 percent 
of all biomedical engineers, primarily in the pharmaceutical and medicine manufacturing and 
medical instruments and supplies industries. Many others worked for hospitals. Some also worked 
for government agencies or as independent consultants. 

CAREERS: 

Unlike many other engineering specialties, a graduate degree is recommended or required for many 
entry-level jobs. 

 Biotechnician, Quality Control Manager, Research and Development Assistant, Product Assistant, 
Consultant. 

 

 



PVSTEMNET                                                                                                                                                            TAB 10 

 Pioneer Valley PreK – 16 Science, Technology, Engineering and Mathematics (STEM)  
Education Pipeline Regional Network 

WEBSITE:  http://umassk12.net/pvnet 

CCHHEEMMIICCAALL  EENNGGIINNEEEERR  
FFrroomm  UUSS  DDeeppaarrttmmeenntt  ooff  LLaabboorr  ––  uussddooll..oorrgg  

 
 
Chemical Engineers use chemicals to make things that change our lives.  From wonder drugs to the 
soles of our shoes, Chemical Engineers create materials and products that shape our daily lives. They 
even play a role in developing CDs and the chocolate coating that tops our favorite candy. 
 
 

CHEMICAL ENGINEERS: 
 

 Develop all sorts of products from the 
chemicals used to develop photos to the 
latest drugs that cure diseases.  

 Help farmers grow stronger and healthier 
crops that increase the food supply. They 
build a bridge between science and 
manufacturing.  

 Design the machines that help make these 
products. 

 Some chemical engineers specialize in 
certain operations such as: oxidation or 
polymerization. 

 Others in a certain field like pollution 
control, or the production of certain 
products such as pesticides or fertilizers.  

 Some create new fibers to create new 
fabrics, which become the latest fashion 
trend. 

 Many are working to create safer, more 
efficient methods of refining petroleum 
products.  

 Some work on solutions to environmental 
problems, such as pollution control. 

 Many engineers work in laboratories, 
industrial plants, or construction sites.  

 May inspect, supervise, or solve problems.  
 Figure out the best way to manufacture 

chemicals, and then supervise that process. 

 
 
 

EMPLOYMENT: 
A Chemical Engineer may take a job as a process design engineer, project manager, consultant, 
lawyer, biomedical specialist, or as a sales and marketing specialist. 
 

CAREERS: 
LEVEL OF EDUCATION:   College Degree in Engineering. 
WHERE TO GET TRAINING:   University Engineering Programs. 
WHAT COURSES DO YOU NEED:   Chemistry, physics, and math. 
OTHER EDUCATIONAL REQUIREMENTS:   Graduate degree may be required. 
 
Chemical Engineers may work in the following industries: manufacturing, pharmaceuticals, health 
care, design and construction, pulp and paper, petrochemicals, food processing, specialty chemicals, 
polymers, biotechnology, and the environmental health and safety industries, says the American 
Institute of Chemical Engineers. 
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Civil Engineers design, plan and supervise the construction of our physical environment. This 
environment may include roads, buildings, bridges, harbors, water and waste systems, tunnels and 
airports, to name a few. There’s a big difference between the structure of an airport and a sewer 
system, so Civil Engineers often specialize in certain areas. 
 
 

CIVIL ENGINEERS: 
 Provide infrastructure, which are things like roads and water plants.  

 
There are different specializations of engineering and each Civil Engineer must choose a specific 
field. The fields include: Environmental engineering, Geotechnical engineering, Structural 
engineering, Hydraulic engineering, Transportation engineering, and Construction engineering. 
 

SPECIALIZATION FIELDS: 
 Environmental engineers are among the 

busiest Civil Engineers today. They design 
systems and structures to help humans 
dispose of waste. Their projects might 
include recycling plants, water filtration 
systems or garbage landfills. 

 Geotechnical engineers are the people who 
use their geological knowledge to study 
land sites. They look at the ground rock 
and layers of soil to decide if a structure 
will be safe on a particular site. One of the 
main considerations for people in this field 
is the effect of natural disasters on 
manufactured structures. 

 Structural engineers plan and design all 
types of buildings, bridges and industrial 
structures -- for example, power plants, 
nuclear reactors, television towers and 
radar facilities. 

 Hydraulic engineers design and plan 
structures like dams, reservoirs or wells 
that harness and distribute water. 

 Transportation engineers are responsible 
for the creation of highways and mass 
transit systems like subways or commuter 
trains. 

 Construction engineers apply their 
engineering knowledge directly to the 
construction business as contractors. 

 
EMPLOYMENT: 

Civil engineers usually work a 35 to 40-hour week, although larger projects may demand longer 
hours from people in this field. Except for construction engineers, most people in this field work in 
an office environment doing non-manual work. 
 
Civil Engineers work for consulting firms, government agencies, universities or construction firms, 
power companies and insurance agencies. Many civil engineers are self-employed, working as 
engineering consultants or as construction contractors. Civil Engineers are a necessary part of 
modern society. The quality of their work affects everyone who travels on roads, over bridges, on 
trains, or anyone who disposes of waste, uses mining materials or likes clean water. Civil Engineers 
improve the quality of life for everyone. 
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Computer Hardware Engineers design and develop new hardware. Hardware is the nuts and bolts of 
the computer, the parts that allow the software to run effectively. Without sufficient hardware 
computers would not be able to run all of the graphics that are available.  
 
 
 

COMPUTER HARDWARE ENGINEERS: 
   

 Design and create all the memory, sound 
cards, hard drives, printers, monitors, 
keyboards, CD players, DVD Players and 
other devises your computer uses. 

  

 Supervise the manufacturing and 
installation of the devices.  

 
 Are always on the lookout for new ways to 

make the computer faster and more 
efficient. 

 
 
 

EMPLOYMENT: 
Some of the top growth areas in the next few years are predicted to be within the fields of 
communications and the lucrative home computer market. 
 
LEVEL OF EDUCATION:   College Degree. 
WHERE TO GET TRAINING:   University programs in Electrical Engineering. 
WHAT COURSES DO YOU NEED:   Math. 
OTHER EDUCATIONAL REQUIREMENTS:   Graduate degree and registration may be required 
 



PVSTEMNET                                                                                                                                                            TAB 10 

 Pioneer Valley PreK – 16 Science, Technology, Engineering and Mathematics (STEM)  
Education Pipeline Regional Network 

WEBSITE:  http://umassk12.net/pvnet 

MMAATTEERRIIAALLSS  EENNGGIINNEEEERR  
FFrroomm  UUSS  DDeeppaarrttmmeenntt  ooff  LLaabboorr  ––  uussddooll..oorrgg  

  
 

Materials engineers are involved in the extraction, development, processing, and testing of the 
materials used to create a diversity of products, from computer chips and television screens to golf 
clubs and snow skis.  

 

MATERIALS ENGINEERS: 
 Work with metals, ceramics, plastics, 

semiconductors, and combinations of 
materials called composites to create new 
materials that meet certain mechanical, 
electrical, and chemical requirements.  

 Are involved in selecting materials for 
new applications.  

 Have developed the ability to create and 
then study materials at an atomic level 
using advanced processes to replicate the 
characteristics of materials and their 
components with computers.  

 Most materials engineers specialize in a 
particular material. For example, 
metallurgical engineers specialize in 
metals, while ceramic engineers develop 
ceramic materials and the processes for 
making ceramic materials into useful 
products.  

 Metallurgical engineers work in 1 of the 3 
main branches of metallurgy—extractive 
or chemical, physical, and process.  

 Extractive metallurgists are concerned 
with removing metals from ores and 
refining and alloying them to produce 
suitable inputs for a number of industrial 
processes.  

 Physical metallurgists study the nature, 
structure, and physical properties of metals 
and their alloys to find the best methods of 
processing basic materials into final 
products.  

 Process metallurgists develop and improve 
metalworking processes such as casting, 
forging, rolling, and drawing.  

 Ceramics include all nonmetallic, 
inorganic materials that generally require 
high temperatures in their processing.  

 Ceramic engineers work on products as 
diverse as glassware, automobile and 
aircraft engine components, fiberoptic 
communication lines, tile, and electric 
insulators. 

 

EMPLOYMENT: 

Materials engineers held about 24,000 jobs in 2002. Because materials are building blocks for other 
goods, materials engineers are widely distributed among manufacturing industries. In fact, 68 
percent of materials engineers worked in manufacturing industries, primarily computer and 
electronic products, transportation equipment, fabricated metal products, primary metal production, 
and machinery manufacturing. They also worked in services industries such as professional, 
scientific, and technical services. Most remaining materials engineers worked for Federal and State 
governments. 
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Mechanical engineers research, develop, design, manufacture, and test tools, engines, machines, and 
other mechanical devices.  Mechanical engineering is one of the broadest engineering disciplines. 
Mechanical engineers work in many industries, and their work varies by industry and function. Some 
specialize in energy systems; applied mechanics; automotive design; manufacturing; materials; plant 
engineering and maintenance; pressure vessels and piping; and heating, refrigeration, and air-
conditioning systems. 

MECHANICAL ENGINEERS: 
 

 Generally work with one of three groups 
of moving mechanisms: vehicles (planes, 
trains, boats and automobiles); machines 
and mechanisms (robots, production 
assembly equipment, mechanical joints); 
or hydraulics and pneumatics (water or air 
pumps, or motors). 

 Work on power-producing machines such 
as electric generators, internal combustion 
engines, and steam and gas turbines.  

 Develop power-using machines such as 
refrigeration and air-conditioning 
equipment, machine tools, material 
handling systems, elevators and escalators, 
industrial production equipment, and 
robots used in manufacturing.  

 Design tools that other engineers need for 
their work. The field of nanotechnology, 

which involves the creation of high-
performance materials and components by 
integrating atoms and molecules, is 
introducing entirely new principles to the 
design process.  

 Use computers to accurately and 
efficiently perform computations, and by 
permitting the modeling and simulation of 
new designs as well as facilitating changes 
to existing designs. Computer-Aided 
Design (CAD) and Computer-Aided 
Manufacturing (CAM) are used for design 
data processing and for turning the design 
into a product.  

 May work in production operations in 
manufacturing or agriculture, 
maintenance, or technical sales; many are 
administrators or managers. 

 
EMPLOYMENT: 

Mechanical Engineers can be found in a number of different work settings. Some open their own 
engineering firms and work as consultants or contractors for other businesses. Others in this field 
may work for government agencies, teach at universities or colleges, or work for private industry. 
Opportunities in private industry include working in such areas as electronics, natural resources, 
automobile production, airlines, pharmaceuticals, climate control, ventilation and computers. 
Mechanical engineers held about 215,000 jobs in 2002. More than half of the jobs were in 
manufacturing—mostly in machinery, transportation equipment, computer and electronic products, 
and fabricated metal products manufacturing industries. Architectural, engineering, and related 
services, and the Federal Government provided many of the remaining jobs. 
LEVEL OF EDUCATION:   College Degree. 
WHERE TO GET TRAINING:   University Engineering Program. 
WHAT COURSES DO YOU NEED:   Math and Physics. 
OTHER EDUCATIONAL REQUIREMENTS:   Co-Op Program. 
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Using technical information gathered from engineers, Mechanical Drafters design and prepare 
drawings of machinery and components. Their diagrams show the structure of the design from all 
sides and specify the technical details of the product: exact dimensions, specific materials to be used, 
and procedures to be followed. Manufacturers, production and construction workers follow the 
instructions on the drawings to create a product. 
 
    
 

MECHANICAL DRAFTERS: 
 

 Draw the plans that guide the builders of 
complex mechanical projects. 

 Fill in technical details from engineers. 
 Work with both manual and computer 

aided drafting tools. 
 Work in heating, ventilating and air 

conditioning (HVAC), machinery design 
and building services like plumbing.  

 Help create everything from oil and gas 
pipelines, mechanical components and 
manufactured products to spacecraft or 
industrial machinery. 

 Create diagrams that show the structure of 
the design from all sides and specify the 
technical details of the product: exact 
dimensions, specific materials to be used, 
and procedures to be followed. 
Manufacturers, production and 
construction workers follow the 
instructions on the drawings to create a 
product. 

 
 

 
 

EMPLOYMENT: 
 
Many mechanical draftspersons work for manufacturing or fabricating companies, and engineering 
firms that design construction projects or other contracts. Experts predict that Mechanical Drafters 
will be increasingly employed on a temporary basis. I see more work in temporary projects. Drafters 
will do one project and then move on to work with another company. 
 
LEVEL OF EDUCATION:   2-year Degree . 
WHERE TO GET TRAINING:   Technical Colleges. 
WHAT COURSES DO YOU NEED:   Drafting, Computer. 
 OTHER EDUCATIONAL REQUIREMENTS:   CAD (Computer Assisted Drawing) Skills. 
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Nuclear engineers research and develop the processes, instruments, and systems used to derive 
benefits from nuclear energy and radiation. 

  

NUCLEAR ENGINEERS: 

 Design, develop, monitor, and operate 
nuclear plants used to generate power.  

 May work on the nuclear fuel cycle—the 
production, handling, and use of nuclear 
fuel and the safe disposal of waste 
produced by the generation of nuclear 
energy—or on the production of fusion 
energy.  

 May specialize in the development of 
nuclear power sources for spacecraft; 
others find industrial and medical uses for 
radioactive materials, such as equipment 
to diagnose and treat medical problems. 

 

 

 

EMPLOYMENT: 

Nuclear engineers held about 16,000 jobs in 2002. Almost half were employed in utilities, one-
quarter in professional, scientific, and technical services firms, and 14 percent in the Federal 
Government. Many Federally employed nuclear engineers were civilian employees of the U.S. 
Navy, and most of the rest worked for the U.S. Department of Energy. 
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Robotics Technologists design, develop, and manufacture robots for all sorts of industries. Robots 
are used in a variety of industry from manufacturing to space.  Robots have become a huge part of 
manufacturing life and are used in situations where it is dangerous for humans. Robots are used in 
place of people in a variety of industries. Automated welding, painting, sorting, cutting, loading, 
pressing and crushing are all well established. Astronauts often use robotics aeronautic technology to 
do their work. 
 
 

ROBOTICS TECHNOLOGISTS: 
 

 Create new types of robotic machinery. 
 Design robots for all sorts of fields. 
 Work in a variety of industries including 

for NASA  
 Use their computers to design the robot. 

They then spend hours assembling the 
robot, and then even more time testing it to 
make sure that it conforms to the task at 
hand. Robots are custom designed for each 
job, which makes the Robotic 
Technologist’s job harder. 

 Write specifications for new equipment 
and then program the machine, often 
having to adjust and redesign the initial 
robotics components. Once the design is 
completed, the technologists oversee the 
assembly of the robot.  

 Keep records and write reports on the 
progress and success of the new 
equipment.   

 Troubleshoot for malfunctions, maintain 
equipment, read and interpret technical 
manuals and carry out and supervise 
research projects.  

 Project responsibility for a Robotics 
Technologist is usually less than that of a 
professional engineer, but more than that 
of a tradesperson. 

 Usually work as part of a research team. 
 Are sometimes required to work with and 

test materials. This requires nimble fingers 
and an ability to work with fine 
instrumentation.  

 
 

EMPLOYMENT: 
 
A work week of 35 to 40 hours is typical. In jobs where there is responsibility for maintenance, shift 
work may be necessary. Overtime is sometimes required on special projects or for maintenance on 
vital production equipment. 
 
LEVEL OF EDUCATION: Degree from a technical college is the minimum level of education. 
WHERE TO GET TRAINING: Technical colleges or University programs. 
WHAT COURSES DO YOU NEED: Math and Physics. 
OTHER EDUCATIONAL REQUIREMENTS: Graduate Degrees may be required. 
 
 


