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Baltimore Area Council 

STEM In Scouting Day 
at 

Aberdeen Proving Ground  

 

 

Merit Badge Prerequisites 

  
 

     The following pages contain the DRAFT prerequisites for the Baltimore Area 

Council’s  “STEM in Scouting Day” to be held at Aberdeen Proving Ground on 

September 28th, 2019.  The prerequisites for each Merit Badge are in Bold and 

are highlighted in yellow  (Take careful note if the requirements state “Do ONE of 

the following” or  “do TWO of the following”) . The Merit Badges offered for the 

“STEM in Scouting Day” will be modified based on Scout pre-registration and 

Counselor availability.  As Merit Badge Counselors are assigned, they will update 

the prerequisites based on resources and their planned course of instruction.  

Merit Badge Counselors will also be provided with the contact information for their 

pre-registered Scouts to communicate updated information about the class 

directly.   Check back frequently for updates to the prerequisite list. 

 

Questions on the list can be addressed initially to John Gillette: jgille4567@aol.com 
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Architecture   

Requirements (pre-reqs: Milton Eng ) Updated: 8/17/2018 

1. Do the following:  
Á Tour your community and list the different types of buildings you see. 

Try to identify buildings that can be associated with a specific period of history or style of 
architecture. Make a sketch of the building you most admire.  

Á Select an architectural achievement that has had a major impact on society. Using resources such 
as the Internet (with your parent’s permission), books, and magazines, find out how this 
achievement has influenced the world today. Tell your counselor what you learned. 

2. In the Outdoor Code, a Scout pledges to ñbe conservation-minded.ò Discuss the following with your counselor: 
Á (a) The term sustainable architecture. Identify three features typical of green buildings. 
Á (b) The difference between renewable building materials and recycled building materials, and how each can 

be used in construction. 
Á (c) The relationship of architecture with its surrounding environment and the community. 
Á (d) How entire buildings can be reused rather than torn down when they no longer serve their original 

purpose. 
3. Do ONE of the following: 

Á With your parent’s and counselor’s permission and approval, arrange to meet with an architect. Ask 
to see the scale model of a building and the drawings that a builder would use to construct this 
building. Discuss why the different building materials were selected. Look at the details in the 
drawings and the model to see how the materials and components are attached to each other during 
construction. 

Á With your parent’s and counselor’s permission and approval, arrange to meet with an architect at a 
construction site. Ask the architect to bring drawings that the builder uses to construct the building. 
While at the site, discuss why the different building materials being used were selected. Discuss 
how the different building materials and components are attached to each other during 
construction. 
Á Note: To visit a construction site will require advance planning. You will need permission 

from your parents, counselor, the architect, and the construction site manager. A 
construction site is a very dangerous place. While there, you will need to closely follow the 
site manager’s directions and comply with all the safety procedures, including wearing a 
hard hat, protective eyewear, and proper footwear.  

Á To visit a construction site will require advance planning. You will need permission from your 
parents, counselor, the architect, and the construction site manager. A construction site is a very 
dangerous place. While there, you will need to closely follow the site managerôs directions and 
comply with all the safety procedures, including wearing a hard hat, protective eyewear, and proper 
footwear.  

Á Interview someone who might be your client (such as a prospective homeowner or business owner) 
if you were an architect. Find out what your client’s requirements would be for designing a new 
home or business building. Write a short program including a list of requirements for the project, 
the functions of the building and site, how the functions relate to one another, and the goals of the 
project.  

4. Measure a room such as one where you live or where your troop meets. Make an accurately scaled drawing of the 
roomôs floor plan showing walls, doors, closets, windows, and any built-in furniture or cabinets. Neatly label your 
drawing with the following: your name, the date, what room you drew, and the scale of the drawing. (Drawing scale: 
¼ inch = 1 foot) 

5. Find out about three career opportunities in architecture. Pick one and find out the education, training, and 
experience required for this profession. Discuss this with your counselor, and explain why this profession might 
interest you. 

 

 

 

 

 
Architecture 

BSA Supply No. 35857  

http://www.scouting.org/scoutsource/BoyScouts/AdvancementandAwards/MeritBadges/mb-


3 
 

Astronomy 

Requirements (pre-reqs: John Gillette/) Updated: 8/17/2018 

1. Do the following:  
a. Explain to your counselor the most likely hazards you may encounter while 

participating in astronomy activities, and what you should do to anticipate, help prevent, mitigate, and 
respond to these hazards.  

b. Explain first aid for injuries or illnesses such as heat and cold reactions, dehydration, bites and stings, 
and damage to your eyes that could occur during observation.  

c. Describe the proper clothing and other precautions for safely making observations at night and in cold 
weather. Then explain how to safely observe the Sun, objects near the Sun, and the Moon.  

2. Explain what light pollution is and how it and air pollution affect astronomy.  
3. With the aid of diagrams (or real telescopes if available), do each of the following:  

a. Explain why binoculars and telescopes are important astronomical tools. Demonstrate or explain how 
these tools are used.  

b. Describe the similarities and differences of several types of astronomical telescopes, including at least 
one that observes light beyond the visible part of the spectrum (i.e., radio, X-ray, ultraviolet, or infrared).  

c. Explain the purposes of at least three instruments used with astronomical telescopes.  
d. Describe the proper care and storage of telescopes and binoculars both at home and in the field.  

4. Do the following:  
a. Identify in the sky at least 10 constellations, at least four of which are in the zodiac.  
b. Identify at least eight conspicuous stars, five of which are of magnitude 1 or brighter.  
c. Make two sketches of the Big Dipper. In one sketch, show the Big Dipper's orientation in the early 

evening sky. In another sketch, show its position several hours later. In both sketches, show the North 
Star and the horizon. Record the date and time each sketch was made.  

d. Explain what we see when we look at the Milky Way.  
5. Do the following:  

a. List the names of the five most visible planets. Explain which ones can appear in phases similar to lunar 
phases and which ones cannot, and explain why.  

b. Using the Internet (with your parent's permission) and other resources, find out when each of the 
five most visible planets that you identified in requirement 5a will be observable in the evening 
sky during the next 12 months, then compile this information in the form of a chart or table.  

c. Describe the motion of the planets across the sky.  
d. Observe a planet and describe what you saw.  

6. Do the following:  
a. Sketch the face of the Moon and indicate at least five seas and five craters. Label these landmarks.  
b. Sketch the phase and the daily position of the Moon, at the same hour and place, for four days in a row. 

Include landmarks on the horizon such as hills, trees, and buildings. Explain the changes you observe.  
c. List the factors that keep the Moon in orbit around Earth.  
d. With the aid of diagrams, explain the relative positions of the Sun, Earth, and the Moon at the times of 

lunar and solar eclipses, and at the times of new, first-quarter, full, and last-quarter phases of the Moon.  
7. Do the following:  

a. Describe the composition of the Sun, its relationship to other stars, and some effects of its radiation on 
Earth's weather and communications.  

b. Define sunspots and describe some of the effects they may have on solar radiation.  
c. Identify at least one red star, one blue star, and one yellow star (other than the Sun). Explain the meaning 

of these colors.  
8. With your counselor's approval and guidance, do ONE of the following:  

a. Visit a planetarium or astronomical observatory. Submit a written report, a scrapbook, or a video 
presentation afterward to your counselor that includes the following information:  

i. Activities occurring there  
ii. Exhibits and displays you saw  

iii. Telescopes and other instruments being used  
iv. Celestial objects you observed  

b. Plan and participate in a three-hour observation session that includes using binoculars or a 
telescope. List the celestial objects you want to observe, and find each on a star chart or in a 
guidebook. Prepare an observing log or notebook. Show your plan, charts, and log or notebook to 
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your counselor before making your observations. Review your log or notebook with your 
counselor afterward.  

c. Plan and host a star party for your Scout troop or other group such as your class at school. Use 
binoculars or a telescope to show and explain celestial objects to the group.  

d. Help an astronomy club in your community hold a star party that is open to the public.  
e. Personally take a series of photographs or digital images of the movement of the Moon, a planet, 

an asteroid, meteor, or a comet. In your visual display, label each image and include the date and 
time it was taken. Show all positions on a star chart or map. Show your display at school or at a 
troop meeting. Explain the changes you observed.  

9. Find out about three career opportunities in astronomy. Pick one and find out the education, training, and 
experience required for this profession. Discuss this with your counselor, and explain why this profession might 
interest you.  
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Automotive Maintenance  

Requirements  (pre-reqs:   Chip Galloway) Updated: 8/17/2018 

You will need access to a car or truck and its owner's manual to meet some of the requirements for 
this merit badge. 

1. Discuss with your counselor the safety equipment, tools, and clothing used while checking or repairing a motor 
vehicle. Use this equipment, tools, and/or clothing (when needed or called for) in meeting the requirements for this 
merit badge.  

2. General Maintenance, Safety, and Registration. Do the following:  
Á Review the maintenance chart in the owner's manual. Explain the requirements and time limits.  

3. Demonstrate how to check the following:  
Á Brake fluid  
Á Engine oil  
Á Coolant  
Á Power steering fluid  
Á Windshield washer fluid  
Á Transmission fluid  
Á Battery fluid (if possible) and condition of the battery terminals 
Á Locate the fuse boxes; determine the size of fuses. Demonstrate the proper replacement of burned-out 

fuses.  
Á Demonstrate how to check the condition and tension of belts and hoses.  
Á Check the lighting in the vehicle, including instrument, warning, and exterior bulbs.  
Á Locate and check the air filter.  
Á Explain the purpose, importance, and limitations of safety belts and passive restraints.  
Á Find out the requirements for the state inspection in your state, including how often a vehicle needs to be 

inspected.  
Á Explain the importance of registering a vehicle and find out the annual registration fee for renewing your 

family car's registration. 
4. Dashboard. Do the following:  

Á Explain the function of the fuel gauge, speedometer, tachometer, oil pressure gauge, and engine 
temperature gauge. Point each one out on the instrument cluster.  

Á Explain the symbols that light up on the dashboard and the difference between the yellow and red symbols. 
Explain each of the indicators on the dashboard, using the owner's manual if necessary. 

5. Tires. Do the following:  
Á Explain the difference between tire manufacturer's and vehicle manufacturer's specifications and show 

where to find them.  
Á Demonstrate how to check tire pressure and properly inflate a tire. Check the spare tire and make sure it is 

ready for use.  
Á Explain why wheel alignment is important to the life of a tire. Explain caster, camber, and toe-in adjustments 

on wheel alignment.  
Á Explain the purpose of the lateral-wear bar indicator.  
Á Explain how to dispose of old tires in accordance with local laws and regulations. 

6. Engine. Do the following:  
Á Explain how an internal combustion engine operates. Tell the differences between gasoline and diesel 

engines. Explain how a gasoline-electric hybrid vehicle is powered.  
Á Discuss the purpose of engine oil. Explain the API service code, the SAE number, and the viscosity rating.  
Á Explain where to find the recommended oil type and the amount of oil to be used in the vehicle engine. 

7. Cooling System. Do the following:  
Á Explain the need for coolant in the cooling system.  
Á Explain how to flush and change the engine coolant in the vehicle, and how to properly dispose of the used 

coolant. 
8. Fuel System. Do the following:  

Á Explain how the air and fuel systems work together and why it is necessary to have an air filter and fuel 
filter.  

Á Explain how a fuel injection system works and how an onboard computer works with the fuel-injection 
system. 

9. Ignition and Electrical Systems. Do the following:  
Á Diagram and explain the parts of the electrical system.  
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Á Explain the cylinder engine sequence.  
Á Explain the purpose of the spark gap.  
Á Demonstrate how to change the spark plugs in any internal combustion engine (lawn mower, dirt bike, 

motorcycle).  
Á Demonstrate how to safely connect jumper cables to your car battery. 

10. Drive Train. Do the following:  
Á Diagram the drive train and explain the different parts.  
Á Explain the difference between automatic and standard transmissions.  
Á Explain the types of automatic transmission fluid.  
Á Explain the types of lubricants used in a standard transmission and in the differential.  
Á Explain the difference between front-wheel, rear-wheel, and four-wheel drive. 
Á Brake System. Do the following:  
Á Explain the brake system (including antilock systems) and how it operates.  
Á Explain the differences between disc and drum systems.  
Á Demonstrate how to check the condition of a vehicle's brake system. After checking, make 

recommendations for repairs (if necessary). 
11. Do TWO of the following:  

Á Determine the value of three different vehicles you are interested in purchasing. One must be new 
and one must be used; the third vehicle may be new or used. For each vehicle, find out the 
requirements and cost of automobile insurance to include basic liability and options for collision, 
comprehensive, towing, and rental car. Using the three vehicles you chose and with your merit 
badge counselor's assistance, complete the operation/maintenance chart provided in the merit 
badge pamphlet. Use this information to determine the operating cost per mile for each vehicle, and 
discuss what you learn with your counselor.  

Á Choose a car cleaner and wax product for a vehicle you want to clean. Explain clear-coat paint and 
the precautions necessary for care. Clean the vehicle, both inside and out, and wax the exterior. Use 
a vinyl and rubber protectant (on vinyl tops, rubber door seals, sidewalls, etc.) and explain the 
importance of this protectant.  

Á Locate the manufacturer's jack. Use the jack to demonstrate how to engage the jack correctly on the 
vehicle, then change a tire correctly.  

Á Perform an oil filter and oil change on a vehicle. Explain how to properly dispose of the used oil and 
filter. 

Á Find out about three career opportunities in the automotive industry. Pick one and find out the 
education, training, and experience required for this profession. Discuss this with your counselor, 
and explain why this profession might interest you. 
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Aviation  

Requirements (pre-reqs: Chris Famlette) Updated: 8/17/2018 

1. No Prerequisites. 
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Chemistry  

Requirements (pre-reqs:   LTC Lee Lefkowitz) Updated: 8/17/2018 

1. Do EACH of the following: 
a. Describe three examples of safety equipment used in a chemistry laboratory 

and the reason each one is used.  
b. Describe what a material safety data sheet (MSDS) is and tell why it is used.  
c. Obtain an MSDS for both a paint and an insecticide. Compare and discuss the toxicity, disposal, and 

safe-handling sections for these two common household products.  
d. Discuss the safe storage of chemicals. How does the safe storage of chemicals apply to your home, your 

school, your community, and the environment?  
2. Do EACH of the following: 

a. Predict what would happen if you placed an iron nail in a copper sulfate solution. Then, put an iron nail in a 
copper sulfate solution. Describe your observations and make a conclusion based on your observations. 
Compare your prediction and original conclusion with what actually happened. Write the formula for the 
reaction that you described.  

b. Describe how you would separate sand from water, table salt from water, oil from water, and gasoline from 
motor oil. Name the practical processes that require these kinds of separations.  

c. Describe the difference between a chemical reaction and a physical change.  
3. Construct a Cartesian diver. Describe its function in terms of how gases in general behave under different pressures 

and different temperatures. Describe how the behavior of gases affects a backpacker at high altitudes and a scuba 
diver underwater.  

4. Do EACH of the following: 
a. Cut a round onion into small chunks. Separate the onion chunks into three equal portions. Leave 

the first portion raw. Cook the second portion of onion chunks until the pieces are translucent. 
Cook the third portion until the onions are caramelized, or brown in color. Taste each type of onion. 
Describe the taste of raw onion versus partially cooked onion versus caramelized onion. Explain 
what happens to molecules in the onion during the cooking process.  

b. Describe the chemical similarities and differences between toothpaste and an abrasive household cleanser. 
Explain how the end use or purpose of a product affects its chemical formulation.  

c. In a clear container, mix a half-cup of water with a tablespoon of oil. Explain why the oil and water do not 
mix. Find a substance that will help the two combine, and add it to the mixture. Describe what happened, 
and explain how that substance worked to combine the oil and water.  

5. List the four classical divisions of chemistry. Briefly describe each one, and tell how it applies to your everyday life.  
6. Do EACH of the following: 

a. Name two government agencies that are responsible for tracking the use of chemicals for commercial or 
industrial use. Pick one agency and briefly describe its responsibilities to the public and the environment.  

b. Define pollution. Explain the chemical effects of ozone, global warming, and acid rain. Pick a current 
environmental problem as an example. Briefly describe what people are doing to resolve this hazard and to 
increase understanding of the problem.  

c. Using reasons from chemistry, describe the effect on the environment of ONE of the following:  
d. The production of aluminum cans or plastic milk cartons  
e. Sulfur from burning coal  
f. Used motor oil  
g. Newspaper  
h. Briefly describe the purpose of phosphates in fertilizer and in laundry detergent. Explain how the use of 

phosphates in fertilizers affects the environment. Also, explain why phosphates have been removed from 
laundry detergents.  

7. Do ONE of the following activities: 
a. Visit a laboratory and talk to a practicing chemist. Ask what the chemist does and what training and 

education are needed to work as a chemist.  
b. Using resources found at the library and in periodicals, books, and the Internet (with your parent's 

permission), learn about two different kinds of work done by chemists, chemical engineers, 
chemical technicians, or industrial chemists. For each of the four jobs, find out the education and 
training requirements.  

c. Visit an industrial plant that makes chemical products or uses chemical processes and describe the 
processes used. What, if any, pollutants are produced and how are they handled?  

d. Visit a county farm agency or similar governmental agency and learn how chemistry is used to meet 
the needs of agriculture in your count. 
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Digital Technology  

Requirements   (Pre-reqs:  John Gillette) Updated: 8/17/2018 

1. Show your counselor your current, up-to-date Cyber Chip. 
2. Do the following: 

a. Give a brief history of the changes in digital technology over time. Discuss with your counselor how digital 
technology in your lifetime compares with that of your parentôs, grandparentôs, or other adultôs lifetime. 

b. Describe the kinds of computers or devices you imagine might be available when you are an adult. 
3. Do the following: 

a. Explain to your counselor how text, sound, pictures, and videos are digitized for storage. 
b. Describe the difference between lossy and lossless data compression, and give an example where each might 

be used. 
c. Describe two digital devices and how they are made more useful by their programming. 
d. Discuss the similarities and differences between computers, mobile devices, and gaming consoles. 
e. Explain what a computer network is and describe the networkôs purpose. 

4. Do the following: 
a. Explain what a program or software application or ñappò is and how it is created. 
b. Name four software programs or mobile apps you or your family use, and explain how each one helps you. 
c. Describe what malware is, and explain how to protect your digital devices and the information stored on them. 

5. Do the following: 
a. Describe how digital devices are connected to the Internet. 
b. Using an Internet search engine (with your parent's permission), find ideas about how to conduct a troop court 

of honor or campfire program. Print out a copy of the ideas from at least three different websites. Share what 
you found with your counselor, and explain how you used the search engine to find this information. 

c. Use a Web browser to connect to an HTTPS (secure) website (with your parent's permission). Explain to your 
counselor how to tell whether the site's security certificate can be trusted, and what it means to use this kind of 
connection. 

6. Do THREE of the following. For each project you complete, copy the files to a backup device and share the 
finished projects with your counselor. 

a. Using a spreadsheet or database program, develop a food budget for a patrol weekend campout OR 
create a troop roster that includes the name, rank, patrol, and telephone number of each Scout. Show 
your counselor that you can sort the roster by each of the following categories: rank, patrol, and 
alphabetically by name. 

b. Using a word processor, write a draft letter to the parents of your troopôs Scouts, inviting them to a 
troop event. 

c. Using a graphics program, design and draw a campsite plan for your troop OR create a flier for an 
upcoming troop event, incorporating text and some type of visual such as a photograph or an 
illustration. 

d. Using a presentation software program, develop a report about a topic approved by your counselor. 
For your presentation, create at least five slides, with each one incorporating text and some type of 
visual such as a photograph or an illustration. 

e. Using a digital device, take a picture of a troop activity. Send or transfer this image to a device where 
the picture can be shared with your counselor. 

f. Make a digital recording of your voice, transfer the file to a different device, and have your counselor 
play back the recording. 

g. Create a blog and use it as an online journal of your Scouting activities, including group discussions 
and meetings, campouts, and other events. Include at least five entries and two photographs or 
illustrations. Share your blog with your counselor. You need not post the blog to the Internet; however, 
if you choose to go live with your blog, you must first share it with your parents AND counselor AND 
get their approval. 

h. Create a Web page for your troop, patrol, school, or place of worship. Include at least three articles and 
two photographs or illustrations. Include at least one link to a website of interest to your audience. You 
need not post the page to the Internet; however, if you decide to do so, you must first share the Web 
page with your parents AND counselor AND get their approval. 
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7. Do the following: 
a. Explain to your counselor each of these protections and why they exist: copyright, patents, trademarks, trade 

secrets. 
b. Explain when it is permissible to accept a free copy of a program from a friend. 
c. Discuss with your counselor an article or a news report about a recent legal case involving an intellectual 

property dispute. 
8. Do TWO of the following: 

a. Describe why it is important to properly dispose of digital technology. List at least three dangerous chemicals 
that could be used to create digital devices or used inside a digital device. 

b. Explain to your counselor what is required to become a certified recycler of digital technology hardware or 
devices. 

c. Do an Internet search for an organization that collects discarded digital technology hardware or devices for 
repurposing or recycling. Find out what happens to that waste. Share with your counselor what you found. 

d. Visit a recycling center that disposes of digital technology hardware or devices. Find out what happens to that 
waste. Share what you learned with your counselor. 

e. Find a battery recycling center near you and find out what it does to recycle batteries. Share what you have 
learned with your counselor about the proper methods for recycling batteries. 

9. Do ONE of the following: 
a. Investigate three career opportunities that involve digital technology. Pick one and find out the education, 

training, and experience required for this profession. Discuss this with your counselor, and explain why this 
profession might interest you. 

b. Visit a business or an industrial facility that uses digital technology. Describe four ways digital technology is 
being used there. Share what you learned with your counselor. 
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Electronics  

Requirements  (Pre-reqs:  Robert Hudak) Updated: 8/17/2018 

Describe the safety precautions you must exercise when using, building, altering, or repairing 

electronic devices.  

1. Do the following: 
a. Draw a simple schematic diagram. It must show resistors, capacitors, and transistors or integrated 

circuits. Use the correct symbols. Label all parts.  
b. Tell the purpose of each part.  

2. Do the following: 
a. Show the right way to solder and de solder.  
b. Show how to avoid heat damage to electronic components.  
c. Tell about the function of a printed circuit board. Tell what precautions should be observed when soldering 

printed circuit boards.  
3. Discuss each of the following with your merit badge counselor, and then choose ONE of the following and build a 

circuit to show the techniques used: 
a. Tell how you can use electronics for a control purpose, and then build a control device circuit.  
b. Tell about the basic principles of digital techniques, and then build a digital circuit. Show how to change 

three decimal numbers into binary numbers and three binary numbers into decimal numbers.  
c. Tell about three audio applications of electronics, and then build an audio circuit. 

Show how to read the schematic diagram of the project you chose and, to the best of your ability, explains to your 
counselor how the circuit you built operates.  

4. Do the following: 
a. Show how to solve a simple problem involving current, voltage, and resistance using Ohm's law.  
b. Tell about the need for and the use of test equipment in electronics. Name three types of test equipment. 

Tell how they operate.  
5. Find out about three career opportunities in electronics that interest you. Discuss with and explain to your 

counselor what training and education are needed for each position. 
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Engineering  

Requirements (pre-reqs: John Gillette) Updated: 8/17/2018 

 

1. Select a manufactured item in your home (such as a toy or an appliance) and, under 
adult supervision and with the approval of your counselor, investigate how and why it works as it does. Find 
out what sort of engineering activities were needed to create it. Discuss with your counselor what you learned and 
how you got the information.  

2. Select an engineering achievement that has had a major impact on society. Using resources such as the 
Internet (with your parent's permission), books, and magazines, find out about the engineers who made this 
engineering feat possible, the special obstacles they had to overcome, and how this achievement has 
influenced the world today. Tell your counselor what you learned. 

3. Explain the work of six types of engineers. Pick two of the six and explain how their work is related.  

4. Visit with an engineer (who may be your counselor or parent) and do the following:  

a. Discuss the work this engineer does and the tools the engineer uses.  

b. Discuss with the engineer a current project and the engineerôs particular role in it.  

c. Find out how the engineerôs work is done and how results are achieved.  

d. Ask to see the reports that the engineer writes concerning the project.  

e. Discuss with your counselor what you learned about engineering from this visit.  

5. Do ONE of the following:  

a. Use the systems engineering approach to make step-by-step plans for your next campout. List 
alternative ideas for such items as program schedule, campsites, transportation, and costs. Tell why you 
made the choices you did and what improvements were made.  

b. Make an original design for a piece of patrol equipment. Use the systems engineering approach to help 
you decide how it should work and look. Draw plans for it. Show the plans to your counselor, explain why 
you designed it the way you did, and explain how you would make it.  

6. Do TWO of the following:  

a. Transforming motion. Using common material or a construction set, make a simple model that will demonstrate 
motion. Explain how the model uses basic mechanical concepts like levers and inclined planes to 
demonstrate motion. Describe an example where this mechanism is used in a real product.  

b. Using electricity. Make a list of 10 electrical appliances in your home.  Find out approximately how much 
electricity each uses in one month.  Learn how to find out the amount and cost of electricity used in your 
home during periods of light and heavy use. List five ways to conserve electricity.  

c. Understanding electronics. Using an electronic device such as a mobile telephone or portable digital 
media player, find out how sound travels from one location to another. Explain how the device was 
designed for ease of use, function, and durability. 

d. Using materials. Do experiments to show the differences in strength and heat conductivity in wood, 
metal, and plastic. Discuss with your counselor what you have learned.  

e. Converting energy. Do an experiment to show how mechanical, heat, chemical, solar, and/or electrical 
energy may be converted from one or more types of energy to another. Explain your results. Describe to 
your counselor what energy is and how energy is converted and used in your surroundings.  

f. Moving people. Find out the different ways people in your community get to work. Make a study of traffic 
flow (number of vehicles and relative speed) in both heavy and light traffic periods. Discuss with your 
counselor what might be improved to make it easier for people in your community to get where they need 
to go.  

g. Building an engineering project. Enter a project in a science or engineering fair or similar competition. 
(This requirement may be met by participation on an engineering competition project team.) Discuss with 
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your counselor what your project demonstrates, the kinds of questions visitors to the fair asked you about 
it, and how well you were able to answer their questions.  

7. Explain what it means to be a registered Professional Engineer (PE). Name the types of engineering work for which 
registration is most important? 

8. Study the Engineer's Code of Ethics. Explain how it is like the Scout Oath and Scout Law. 

9. Find out about three career opportunities in engineering. Pick one and research the education, training, and 
experience required for this profession. Discuss this with your counselor, and explain why this profession might 
interest you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 
 

Geocaching 

Requirements  (pre-reqs:   John Gillette) Updated: 8/17/2018 

Do the following:  

a. Explain to your counselor the most likely hazards you may encounter while participating in geocaching activities, and 
what you should do to anticipate, help prevent, mitigate, and respond to these hazards.  

b. Discuss first aid and prevention for the types of injuries or illnesses that could occur while participating in geocaching 
activities, including cuts, scrapes, snakebite, insect stings, tick bites, exposure to poisonous plants, heat and cold 
reactions (sunburn, heatstroke, heat exhaustion, hypothermia), and dehydration.  

c. Discuss how to properly plan an activity that uses GPS, including using the buddy system, sharing your plan with 
others, and considering the weather, route, and proper attire. 

2. Discuss the following with your counselor:  
a. Why you should never bury a cache  
b. How to use proper geocaching etiquette when hiding or seeking a cache, and how to properly hide, post, maintain, 

and dismantle a geocache  
c. The principles of Leave No Trace as they apply to geocaching 

3. Explain the following terms used in geocaching: waypoint, log, cache, accuracy, difficulty and terrain ratings, attributes, 
trackable. Choose five additional terms to explain to your counselor.  

4. Explain how the Global Positioning System (GPS) works. Then, using Scouting's Teaching EDGE, demonstrate to your 
counselor the use of a GPS unit. Include marking and editing a waypoint, changing field functions, and changing the 
coordinate system in the unit.  

5. Do the following:  
a. Show you know how to use a map and compass and explain why this is important for geocaching.  
b. Explain the similarities and differences between GPS navigation and standard map-reading skills and describe the 

benefits of each.  
c. Explain the UTM (Universal Transverse Mercator) system and how it differs from the latitude/longitude system used 

for public geocaches.  
d. Show how to plot a UTM waypoint on a map. Compare the accuracy to that found with a GPS unit.  

6. Describe to your counselor the four steps to finding your first cache. Then mark and edit a waypoint.  
7. With your parent's permission*, go to www.geocaching.com. Type in your zip code to locate public geocaches in your 

area. Share with your counselor the posted information about three of those geocaches. Then, pick one of the three 
and find the cache.  

8. Do ONE of the following:  
a. If a Cache to Eagle ® series exists in your council, visit at least three of the locations in the series. Describe 

the projects that each cache you visit highlights, and explain how the Cache to Eagle ® program helps share 
our Scouting service with the public.  

b. Create a Scouting-related Travel Bug ® that promotes one of the values of Scouting. "Release" your Travel 
Bug into a public geocache and, with your parent's permission, monitor its progress at 
www.geocaching.com for 30 days. Keep a log, and share this with your counselor at the end of the 30-day 
period.  

c. Set up and hide a public geocache, following the guidelines in the Geocaching merit badge pamphlet. Before 
doing so, share with your counselor a six-month maintenance plan for the geocache where you are 
personally responsible for the first three months. After setting up the geocache, with your parent's 
permission, follow the logs online for 30 days and share them with your counselor.  

d. Explain what Cache In Trash Out (CITO) means, and describe how you have practiced CITO at public 
geocaches or at a CITO event. Then, either create CITO containers to leave at public caches, or host a CITO 
event for your unit or for the public. 

9. Plan a geohunt for a youth group such as your troop or a neighboring pack, at school, or your place of worship. 
Choose a theme, set up a course with at least four waypoints, teach the players how to use a GPS unit, and play the 
game. Tell your counselor about your experience, and share the materials you used and developed for this event. 

* To fulfill this requirement, you will need to set up a free user account with www.geocaching.com. Before doing so, ask your parent for 

permission and help. 
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Insect Science  

Requirements  (pre-reqs: John Gillette) Updated: 10/2/2018 

1. Do the following: 

(a) Explain to your counselor the most likely hazards associated with exposure to ants and 
bees and what you should do to anticipate, help prevent, mitigate, and respond to these 
hazards. 

(b) Discuss the prevention of and treatment for health concerns that could occur while 
working with ants and bees, including insect bites and anaphylactic shock. 

2. Tell how insects are different from all other animals. Show how insects are different from centipedes and spiders. 

3. Point out and name the main parts of an insect. 

4. Describe the characteristics that distinguish the principal families and orders of insects. 

5. Do the following: 

(a) Observe 20 different live species of insects in their habitat. In your observations, include at least four orders 
of insects. 

(b) Make a scrapbook of the 20 insects you observe in 5a. Include photographs, sketches, illustrations, and 
articles. Label each insect with its common and scientific names, where possible. Share your scrapbook with 
your merit badge counselor. 

6. Do the following: 

(a) From your scrapbook collection, identify three species of insects helpful to humans and five species of insects 
harmful to humans. 

(b) Discuss the use of integrated pest management vs. chemical methods of insect control. What are the advantages 
and disadvantages of each? 

7. Explain the symbiotic relationship between bees and humankind. Explain what colony collapse disorder (CCD) is and some of 
the possible causes. Discuss how CCD affects our food supply. 

8. Compare the life histories of a butterfly and a grasshopper. Tell how they are different. 

9. Raise an insect through complete metamorphosis from its larval stage to its adult stage (e.g., raise a butterfly or 
moth from a caterpillar).* 

10. Do ONE of the following: 

(a) Observe an ant colony in a formicarium (ant farm). Find the queen and worker ants. Explain to your counselor the 
different chambers found within an ant colony. 

(b) Study a hive of bees. Remove the combs and find the queen. Estimate the amount of brood and count the number 
of queen cells. Explain how to determine the amount of honey in the hive. 

11. Tell things that make social insects different from solitary insects. 

12. Tell how insects fit in the food chains of other insects, fish, birds,and mammals. 

13. Find out about three career opportunities in insect study. Pick one and find out the education, training, and experience 
required for this profession. Discuss this with your counselor, and explain why this profession might interest you. 
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Medicine 

Requirements  (pre-reqs:   John Gillette) Updated: 8/17/2018 

1. Discuss with your counselor the influence that EIGHT of the following people had on 
the history of medicine:  

a. Hippocrates  
b. William Harvey  
c. Antonie van Leewenhoek  
d. Edward Jenner  
e. Florence Nightingale  
f. Louis Pasteur  
g. Gregor Mendel  
h. Joseph Lister  
i. Robert Koch  
j. Daniel Hale Williams  
k. Wilhelm Conrad Roentgen  
l. Marie and Pierre Curie  
m. Walter Reed  
n. Karl Landsteiner  
o. Alexander Fleming  
p. Charles Richard Drew  
q. Helen Taussig  
r. James Watson and Francis Crick  
s. Jonas Salk 

2. Explain the Hippocratic Oath to your counselor, and compare the original version to a more modern one. Discuss 
to whom those subscribing to the original version of the oath owe the greatest allegiance.  

3. Discuss the health-care providerðpatient relationship with your counselor, and the importance of such a 
relationship in the delivery of quality care to the patient. Describe the role of confidentiality in this relationship.  

4. Do the following:  
a. Describe the roles the following people play in the delivery of health care in your state. (Note: Not 

all may exist in your state.)  
1. Allopathic physician  
2. Chiropractor  
3. Emergency medical technician  
4. Licensed practical/vocational nurse  
5. Medical assistant  
6. Medical laboratory technologist  
7. Nurse-midwife  
8. Nurse practitioner  
9. Occupational therapist  
10. Optometrist  
11. Osteopathic physician  
12. Pharmacist  
13. Physical therapist  
14. Physician's assistant  
15. Podiatrist  
16. Psychologist  
17. Radiologic technologist  
18. Registered nurse  
19. Respiratory therapist 

b. Describe the educational and licensing requirements for five of those in 4a—other than 4a(1)—
practicing health care in your state. 

5. (a) Tell what is meant by the term "primary care" with regard to a medical specialty. Briefly describe the 
types of work done by physicians in the following "core" specialties:  

1. Internal medicine*  
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2. Family practice*  
3. Obstetrics/gynecology*  
4. Pediatrics*  
5. Psychiatry  
6. Surgery 

(b) Describe the additional educational requirements for these specialties.  

6 Do the following:  
a. Briefly describe the types of work performed by physicians in FIVE of the following specialties or 

subspecialties:  
1. Allergy/immunology  
2. Anesthesiology  
3. Cardiology  
4. Colon and rectal surgery  
5. Dermatology  
6. Emergency medicine  
7. Endocrinology  
8. Gastroenterology  
9. Geriatric medicine  
10. Hematology/oncology  
11. Infectious disease  
12. Nephrology  
13. Neurosurgery  
14. Neurology  
15. Nuclear medicine  
16. Ophthalmology  
17. Orthopedic surgery  
18. Otolaryngology/head and neck surgery  
19. Pathology  
20. Physical medicine and rehabilitation  
21. Plastic, reconstructive, and maxillofacial surgery  
22. Preventive medicine  
23. Radiology  
24. Rheumatology  
25. Thoracic/cardiothoracic surgery  
26. Urology  
27. Vascular surgery 

b. Describe the additional educational requirements for the five specialties or subspecialties you 
chose in 6a. 

7 Visit a physician's office**, preferably one who delivers " primary care." (This may be that of your 
counselor.) Discuss the components of a medical history and physical examination (an official BSA health 
form may be used to guide this discussion), and become familiar with the instruments used.  

a. Describe the characteristics of a good diagnostic test to screen for disease (e.g., routine blood 
pressure measurement). Explain briefly why diagnostic tests are not "perfect."  

b. Show how to take a blood pressure and a pulse reading. 
8 Do the following:  

a. Discuss the roles medical societies, employers, the insurance industry, and the government play 
in influencing the practice of medicine in the United States.  

b. Briefly tell how your state monitors the quality of health care within its borders, and how it 
provides care to those who do not have health insurance. 

9 Discuss with your counselor the health-care delivery systems in the United States, Sweden, and China.  
10 Serve as a volunteer at a health-related event or facility in your community (e.g., blood drive, "health fair," 
blood pressure screening, etc.) approved by your counselor. 
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*"Primary care" specialties 

**If this cannot be arranged, demonstrate to your counselor that you understand the components of a medical 

history and physical, and discuss the instruments involved. 
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Nuclear Science  

Requirements (pre-reqs:  LTC Constance Rosser) Updated: 

8/17/2018 

1. Do the following: 
a. Tell what radiation is. 
b. Describe the hazards of radiation to humans, the environment, and wildlife. Explain the difference between 

radiation exposure and contamination. In your explanation, discuss the nature and magnitude of radiation 
risks to humans from nuclear power, medical radiation, and background radiation including radon. Explain 
the ALARA principle and measures required by law to minimize these risks. 

c. Describe the radiation hazard symbol and explain where it should be used. Tell why and how people must 
use radiation or radioactive materials carefully. 

2. Do the following: 
a. Tell the meaning of the following: atom, nucleus, proton, neutron, electron, quark, isotope; alpha particle, 

beta particle, gamma ray, X-ray; ionization, radioactivity, and radioisotope. 
b. Choose an element from the periodic table. Construct 3-D models for the atoms of three isotopes of this 

element, showing neutrons, protons, and electrons. Use the three models to explain the difference between 
atomic number and mass number and the difference between the quark structure of a neutron and a proton. 

3. Do ONE of the following; then discuss modern particle physics with your counselor: 
a. Visit an accelerator (research lab) or university where people study the properties of the nucleus or 

nucleons. 
b. Name three particle accelerators and describe several experiments that each accelerator performs. 

4. Do TWO of the following; then discuss with your counselor the different kinds of radiation and how they can 
be used: 

a. Build an electroscope. Show how it works. Place a radiation source inside and explain the effect it 
causes. 

b. Make a cloud chamber. Show how it can be used to see the tracks caused by radiation. Explain what 
is happening. 

c. Obtain a sample of irradiated and non-irradiated foods. Prepare the two foods and compare their 
taste and texture. Store the leftovers in separate containers and under the same conditions. For a 
period of 14 days, observe their rate of decomposition or spoilage, and describe the differences you 
see on days 5, 10, and 14. 

d. Visit a place where radioisotopes are being used. Using a drawing, explain how and why they are 
used. 

5. Do ONE of the following; then discuss with your counselor the principles of radiation safety: 
a. Using a radiation survey meter and a radioactive source, show how the counts per minute change as the 

source gets closer to or farther from the radiation detector. Place three different materials between the 
source and the detector, then explain any differences in the measurements per minute. Explain how time, 
distance, and shielding can reduce an individualôs radiation dose. 

b. Describe how radon is detected in homes. Discuss the steps taken for the long-term and short-term test 
methods, tell how to interpret the results, and explain when each type of test should be used. Explain the 
health concern related to radon gas and tell what steps can be taken to reduce radon in buildings. 

c. Visit a place where X-rays are used. Draw a floor plan of this room. Show where the unit, the unit operator, 
and the patient would be when the X-ray unit is operated. Explain the precautions taken and the importance 
of those precautions. 

6. Do ONE of the following; then discuss with your counselor how nuclear energy is used to produce electricity: 
a. Make a drawing showing how nuclear fission happens, labeling all details. Draw another picture showing 
how a chain reaction could be started and how it could be stopped. Explain what is meant by a ñcritical 
mass.ò 

b. Build a model of a nuclear reactor. Show the fuel, control rods, shielding, moderator, and cooling 
material. Explain how a reactor could be used to change nuclear energy into electrical energy or 
make things radioactive. 

c. Find out how many nuclear power plants exist in the United States. Locate the one nearest your 
home. Find out what percentage of electricity in the United States is generated by nuclear power 
plants, by coal, and by gas. 
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7. Give an example of each of the following in relation to how energy from an atom can be used: nuclear medicine, 
environmental applications, industrial applications, space exploration, and radiation therapy. For each example, 
explain the application and its significance to nuclear science. 

8. Find out about three career opportunities in nuclear science that interest you. Pick one and find out the 
education, training, and experience required for this profession and discuss this with your counselor. Tell 
why this profession interests you. 
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Programming 

Requirements  (pre-reqs:   John Gillette) Updated: 8/17/2018 

1. Safety. Do the following: 
a. Show your counselor your current, up-to-date Cyber Chip. 
b. Discuss first aid and prevention for the types of injuries or illnesses that could occur during 

programming activities, including repetitive stress injuries and eyestrain. 
2. History. Do the following: 

a. Be ready to give a brief history of programming, including at least three milestones related to the 
advancement or development of programming. 

b. Be ready to describe the evolution of programming methods and how they have improved over 
time. 

3. General knowledge. Do the following: 
a. Create a list of 10 popular programming languages in use today and describe which industry or 

industries they are primarily used in and why. 
b. Describe three different programmed devices you rely on every day. 

4. Intellectual property. Do the following: 
a. Explain how software patents and copyrights protect a programmer. 
b. Describe the difference between licensing and owning software. 
c. Describe the differences between freeware, open source, and commercial software, and why it is 

important to respect the terms of use of each. 

Earn the Cyber Chip 

Earning the Cyber Chip can help you learn how to stay safe while you are online and using social networks or the 

latest electronic gadgets. Topics include cell phone use, texting, blogging, gaming, cyberbullying, and identity 

theft. Find out more about the Cyber Chip at www.scouting.org/cyberchip. 

5. Projects. Do the following: 
a. With your counselorôs approval, choose a sample program. Then, as a minimum, modify the code or add 

a function or subprogram to it. Debug and demonstrate the modified program to your counselor. 
b. With your counselorôs approval, choose a second programming language and development environment, 

different from those used for requirement 5a and in a different industry from 5a. Then write, debug, and 
demonstrate a functioning program to your counselor, using that language and environment. 

c. With your counselorôs approval, choose a third programming language and development environment, 
different from those used for requirements 5a and 5b and in a different industry from 5a or 5b. Then write, 
debug, and demonstrate a functioning program to your counselor, using that language and environment. 

d. Explain how the programs you wrote for requirements 5a, 5b, and 5c process inputs, how they make 
decisions based on those inputs, and how they provide outputs based on the decision making. 

The Programming merit badge website, http://www.boyslife.org/programming, has a number of sample programs 

that you could use for requirement 5a. However, you have the option of finding a program on your own. It's a good 

idea to seek your merit badge counselor's guidance. 

6. Careers. Find out about three career opportunities in programming. Pick one and find out the education, 
training, and experience required. Be ready to discuss this with your counselor and explain why this 
career might be of interest to you. 
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Railroading 

Requirements  (pre-reqs:   Dan Stroka) Updated: 8/17/2018 

1. Do THREE of the following:  
a. Name three types of modern freight trains. Explain why unit trains are more 

efficient than mixed freight trains.  
b. Name one class I or regional railroad. Explain what major cities it serves, the locations of major terminals, 

service facilities and crew change points, and the major commodities it carries.  
c. Using models or pictures, identify 10 types of railroad freight or passenger cars. Explain the purpose of 

each type of car.  
d. Explain how a modern diesel or electric locomotive develops power. Explain the terms dynamic braking 

and radial steering trucks. 
2. Do the following:  

a. Explain the purpose and formation of Amtrak. Explain, by the use of a timetable, a plan for making a trip 
by rail between two cities at least 500 miles apart. List the times of departure and arrival at your 
destination, the train number and name, and the type of service you want.  

b. List and explain the various forms of public/mass transit using rail as the fixed-guide path. 
3. Do ONE of the following:  

a. Name four departments of a railroad company. Describe what each department does.  
b. Tell about the opportunities in railroading that interest you most and why.  
c. Name four rail support industries. Describe the function of each one.  
d. With your parent's and counselor's approval, interview someone employed in the rail industry. Learn what 

that person does and how this person became interested in railroading. Find out what type of schooling 
and training are required for this position. 

4. Explain the purpose of Operation Lifesaver and its mission.  
5. Do THREE of the following:  

a. List five safety precautions that help make trains safer for workers and passengers.  
b. Explain to your merit badge counselor why railroad rights-of-way are important for safety.  
c. List 10 safety tips to remember when you are near a railroad track (either on the ground or on a station 

platform) or aboard a train.  
d. Tell your counselor about the guidelines for conduct that should be followed when you are near or on 

railroad property. Explain the dangers of trespassing on railroad property.  
e. Tell what an automobile driver can do to safely operate a car at grade crossings, and list three things an 

automobile driver should never do at a grade crossing.  
f. Tell how to report a malfunction of grade crossing warning devices.  
g. List safety precautions a pedestrian should follow at a public crossing. 

6. Explain the appearance and meaning of the following warning signs and devices: advance warning sign, 
pavement markings, crossbucks, flashing red lights, crossing gates.  

7. Do EACH of the following:  
a. Explain how railroad signals operate and show two basic signal types using color or configuration.  
b. Explain the meaning of three whistle signals.  
c. Describe a way to signal a train for an emergency stop.  
d. Explain the use and function of the EOTD (end-of-train device) or FRED (flashing rear end device) used 

on the last car of most trains. 
8. Select ONE of the following special-interest areas and complete the requirements.  

a. Model Railroading 
With your parent's and counselor's approval, do TWO of the following:  

1. Draw a layout of your own model railroad or one that could be built in your home. Design a 
point-to-point track or loop with different routings. Include one of the following: 
turnaround or terminal or yard or siding.  

2. Build one model railroad car kit or one locomotive kit.  
3. Name the scale of four popular model railroad gauges. Identify the scale of four model 

cars or locomotives.  
4. Locate the Web site of four model railroad—related manufacturers or magazine 

publishers. Print information on their products and services and discuss the information with 
your counselor.  
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5. Build one railroad structure (from scratch or using a kit), paint and weather the structure, 
mount it on your layout or diorama, and make the surrounding area on the diorama scenic.  

6. Alone or with others, build a model railroad or modular layout including ballast and 
scenery. Make electrical connections and operate a train. Describe what you enjoyed 
most.  

7. Participate in a switching contest on a timesaver layout and record your time. 
b. Railfanning 

With your parent's and counselor's approval, do TWO of the following:  
1. Visit a railroad museum, historical display, or a prototype railroadsponsored public event. 

With permission, photograph, videotape, or sketch items of interest. Explain what you saw 
and describe your photos, sketches, or videotape.  

2. Purchase tickets and ride a scenic or historic railroad. Under supervision, photograph the 
equipment and discuss with your counselor the historic significance of the operation.  

3. Locate the Web site of four rail historical groups, then find information on the history of 
the rail preservation operations and purpose of each group. Talk with a member of one of 
the groups and find out how you might help.  

4. Plan a trip by rail between two points. Obtain a schedule and explain when the train should 
arrive at two intermediate points. Purchase the tickets and make the trip. Explain to your 
counselor what you saw. 
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Robotics (MINIMUM AGE 14) 

Requirements  (pre-reqs: Ginny To) Updated: 8/17/2018 

1. Safety. Do each of the following: 
a. Be ready to explain to your counselor the most likely hazards you may 

encounter while working with robots and what you should do to anticipate, mitigate and prevent, 
and respond to these hazards. Describe the appropriate safety gear and clothing that should be 
used when working with robotics. 

b. Discuss first aid and prevention for the types of injuries that could occur while participating in 
robotics activities and competitions, including cuts, eye injuries, and burns (chemical or heat). 

2. Robotics industry. Be ready to discuss the following with your counselor: 
a. The kinds of things robots can do and how robots are best used today. 
b. The similarities and differences between remote-control vehicles, telerobots, and autonomous 

robots. 
c. Three different methods robots can use to move themselves other than wheels or tracks. Describe 

when it would be appropriate to use each method. 
3. General knowledge. Be ready to discuss with your counselor three of the five major fields of robotics 

(human-robot interface, mobility, manipulation, programming, sensors) and their importance to robotics 
development. Discuss either the three fields as they relate to a single robot system OR talk about each field 
in general. Find pictures or at least one video to aid your discussion. 

4. Design, build, program, test. Do each of the following: 
a. With your counselorôs approval, choose a task for the robot or robotic subsystem that you plan to build. 

Include sensor feedback and programming in the task. Document this information in your robot engineering 
notebook. 

b. Design your robot. The robot design should use sensors and programming and have at least 2 degrees of 
freedom. Document the design in your robot engineering notebook using drawings and a written 
description. 

c. Build a robot or robotic subsystem of your original design to accomplish the task you chose for requirement 
4a. 

d. Discuss with your counselor the programming options available for your robot. Then do either option 1 OR 
option 2.  

1. Option 1. Program your robot to perform the task you chose for your robot in 4a. Include a sample 
of your programôs source code in your robot engineering notebook. 

2. Option 2. Prepare a flowchart of the desired steps to program your robot for accomplishing the task 
in 4a. Include procedures that show activities based on sensor inputs. Place this in your robot 
engineering notebook. 

3. Test your robot and record the results in your robot engineering notebook. Include suggestions on 
how you could improve your robot, as well as pictures or sketches of your finished robot. 

NOTE:  If you complete all the prerequisites before you arrive, you will likely achieve all the requirements for 
your robotics merit badge. If you do not complete all the prerequisites, you will only be able to complete a 
partial and you will have to make arrangements to meet with me or another Robotics Merit Badge Counselor 
to complete the rest of your requirements at a later time. 

5. Demonstrate. Do the following: 
a. Demonstrate for your counselor the robot you built in requirement 4. 
b. Share your robot engineering notebook with your counselor. Talk about how well your robot accomplished 

the task, the improvements you would make in your next design, and what you learned about the design 
process. 

6. Competitions. Do ONE of the following. 
a. Attend a robotics competition and report to your counselor what you saw and learned about the 

competition and how teams are organized and managed. 
b. Learn about three youth robotics competitions. Tell your counselor about these, including the type 

of competition, time commitment, age of the participants, and how many teams are involved. 

7. Careers. Name three career opportunities in robotics. Pick one and find out the education, training, and 
experience required for this profession. Discuss this with your counselor, and explain why this profession might interest you. 
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Signs, Signals, and Codes  

Requirements  (Pre-reqs:  John Gillette) Updated: 8/17/2018 

1. Discuss with your counselor the importance of signs, signals, and codes, and why 
people need these different methods of communication. Briefly discuss the history and 
development of signs, signals, and codes.  

2. Explain the importance of signaling in emergency communications. Discuss with your 
counselor the types of emergency or distress signals one might use to attract airborne 
search-and-rescue personnel if lost in the outdoors or trying to summon assistance 
during a disaster. Illustrate these signaling examples by the use of photos or 
drawings.  

3. Do the following:  
a. Describe what Morse code is and the various means by which it can be sent. Spell your first name using 

Morse code. Send or receive a message of six to 10 words using Morse code.  
b. Describe what American Sign Language (ASL) is and how it is used today. Spell your first name using 

American Sign Language. Send or receive a message of six to 10 words using ASL.  
4. Give your counselor a brief explanation about semaphore, why it is used, how it is used, and where it is used. 

Explain the difference between semaphore flags and nautical flags. Then do the following:  
a. Spell your first name using semaphore. Send or receive a message of six to 10 words using semaphore.  
b. Using illustrations or photographs, identify 10 examples of nautical flags and discuss their importance.  

5. Explain the braille reading technique and how it helps individuals with sight impairment to communicate. Then do 
the following:  

a. Either by sight or by touch, identify the letters of the braille alphabet that spell your name. By sight or 
touch, decode a braille message at least six words long.  

b. Create a message in braille at least six words long, and share this with your counselor.  
6. Do the following:  

a. Describe to your counselor six sound-only signals that are in use today. Discuss the pros and cons of 
using sound signals versus other types of signals.  

b. Demonstrate to your counselor six different silent Scout signals. Use these Scout signals to direct the 
movements and actions of your patrol or troop.  

7. On a Scout outing, lay out a trail for your patrol or troop to follow. Cover at least one mile in distance and use at 
least six different trail signs and markers. After the Scouts have completed the trail, follow no-trace principles by 
replacing or returning trail markers to their original locations.  

8. For THREE of the following activities, demonstrate five signals each. Tell what the signals mean and why they are 
used: [Research at home then demonstrate in class] 

a. Sports officialôs hand signs/signals  
b. Heavy-equipment operatorôs hand signals  
c. Aircraft carrier catapult crew signals  
d. Cyclistôs hand signals  
e. An activity selected by you and your counselor  

9. Share with your counselor 10 examples of symbols used in everyday life. Design your own symbol. Share it with 
your counselor and explain what it means. Then do the following:  

a. Show examples of 10 traffic signs and explain their meaning.  
b. Using a topographical map, explain what a map legend is and discuss its importance. Point out 10 map 

symbols and explain the meaning of each.  
c. Discuss text-message symbols and why they are commonly used. Give examples of your favorite 10 text 

symbols or emoticons. Then see if your counselor or parent can identify the meaning or usage of each 
symbol.  

10. Briefly discuss the history of secret code writing (cryptography). Make up your own secret code and write a 
message of up to 25 words using this code. Share the message with a friend or fellow Scout. Then share the 
message and code key with your counselor and discuss the effectiveness of your code.  
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Space Exploration 

Requirements  (pre-reqs:   Chip Galloway) Updated: 8/17/2018 

Tell the purpose of space exploration and include the following: 

a. Historical reasons  
b. Immediate goals in terms of specific knowledge  
c. Benefits related to Earth resources, technology, and new products  

2. Design a collector's card, with a picture on the front and information on the back, about your favorite space pioneer. 
Share your card and discuss four other space pioneers with your counselor.  

3. Build, launch, and recover a model rocket.* Make a second launch to accomplish a specific objective. (Rocket 
must be built to meet the safety code of the National Association of Rocketry. See the "Model Rocketry" 
chapter of the Space Exploration merit badge pamphelt.)   Identify and explain the following rocket parts.  (Both 
Launches will be done at the STEM day event.) 

a. Body tube  
b. Engine mount  
c. Fins  
d. Igniter  
e. Launch lug  
f. Nose cone  
g. Payload  
h. Recovery system  
i. Rocket engine  

4. Discuss and demonstrate each of the following: 
a. The law of action-reaction  
b. How rocket engines work  
c. How satellites stay in orbit  
d. How satellite pictures of Earth and pictures of other planets are made and transmitted  

5. Do TWO of the following: 
a. Discuss with your counselor an unmanned space exploration mission and an early manned mission. Tell 

about each mission's major discoveries, its importance, and what we learned from it about the planets, 
moons, or regions of space explored. (Research before STEM event.) 

b. Using magazine photographs, news clippings, and electronic articles (such as from the Internet), 
make a scrapbook about a current planetary mission.  

c. Design an unmanned mission to another planet or moon that will return samples of its surface to 
Earth. Name the planet or moon your spacecraft will visit. Show how your design will cope with the 
conditions of the planet's or moon's environment.  

6. Describe the purpose, operation, and components of ONE of the following: 
a. Space shuttle  
b. International Space Station  

7. Design an inhabited base located on the Moon or Mars. Make drawings or a model of your base. In your 
design, consider and plan for the following: 

a. Source of energy  
b. How it will be constructed  
c. Life-support system  
d. Purpose and function  

8. Discuss with your counselor two possible careers in space exploration that interest you. Find out the 
qualifications, education, and preparation required and discuss the major responsibilities of those 
positions. 

* If local laws prohibit launching model rockets, do the following activity: Make a model of a NASA rocket. Explain the functions 
of the parts. Give the history of the rocket. 
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Survey 

Requirements  (pre-reqs:   John Gillette) Updated: 8/17/2018 

1. Show that you know first aid for the types of injuries that could occur while surveying, 
including cuts, scratches, snakebite, insect stings, tick bites, heat and cold reactions, 
and dehydration. Explain to your counselor why a surveyor should be able to identify the poisonous plants and 
poisonous animals that are found in your area.  

2. Find and mark the corners of a five-sided lot that has been laid out by your counselor to fit the land available. Set 
an instrument over each of the corners and record the angle turned between each line and the distance measured 
between each corner. With the assistance of the counselor, compute the error of closure from the recorded notes. 
The error of closure must not be more than 5 feet. From the corners, take compass readings or turn angles to 
trees, shrubs, and rocks, and measure to them. All measurements should be made using instruments, methods, 
and accuracies consistent with current technology.  

3. From the field notes gathered for requirement 2, draw to scale a map of your survey. Submit a neatly drawn copy.  
4. Write a metes and bounds description for the five-sided lot in requirement 2.  
5. Use one of the corner markers from requirement 2 as a benchmark with an assumed elevation of 100 feet. Using 

a level and rod, determine the elevation of the other four corner markers.  
6. Get a copy of the deed to your property, or a piece of property assigned by your counselor, from the local 

courthouse or title agency.  
7. Tell what GPS is; discuss with your counselor the importance of GPS and how it is changing the field of 

surveying.  
8. Discuss the importance of surveying with a licensed surveyor. Also discuss the various types of surveying and 

mapping, and applications of surveying technology to other fields. Discuss career opportunities in surveying and 
related fields. Discuss the qualifications and preparation for such a career.  
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Truck Transportation 

Requirements  (pre-reqs:   John Gillette) Updated: 8/17/2018 

1. List the major truck lines serving your town.  
2. Do the following:  

a. Describe the role of truck transportation within commerce (the movement of goods, funds, and 
information).  

b. Describe how trucks fit into a company's supply chain. This could be a manufacturer, importer, 
wholesaler, or retailer.  

c. On paper, map out how goods that are manufactured overseas are transported to a retailer in this 
country.  

3. Describe the difference between the gasoline engine and the diesel engine that power trucks. List the advantages 
of each.  

4. Visit a truck terminal and complete items 4a through 4e. After your visit, share what you have learned with your 
counselor.  

a. Find out what kind of maintenance program the company follows to help keep its fleet, drivers, and the 
roadway safe.  

b. Find out how dispatchers maintain communication with drivers on the road.  
c. Talk with a professional truck driver about safety. Learn about the truck driver's rules of the road for safe 

driving. List five safe - driving rules every professional truck driver must follow.  
d. Review the driver's log and find out what kind of information the log contains.  
e. Learn about important federal regulations that help ensure public safety.  

5. Do the following:  
a. Outline the general organization of a trucking company. Describe what each department does.  
b. List five positions with trucking companies and describe each one.  

6. Name five government agencies that work closely with the trucking industry. Describe their role.  
7. List five different kinds of trucks. Tell the service each provides.  
8. Assume that you are going to ship by truck 500 pounds of goods (freight class 65) from your town to 

another town 500 miles away. Your shipment must arrive within three days. Explain in writing:  
a. How to prepare the shipment  
b. How to compare at least three carriers for time in transit and rates  
c. How to choose which carrier to use  
d. How to insure the shipment for damages  

9. Define the following terms: bill of lading, ETA, logbook, intermodal, containers, tariff, shippers, carrier, consignee, 
drayage, cartage.  

10. Learn about opportunities in the field of truck transportation. Choose one career in which you are interested and 
discuss with your counselor the major responsibilities of that position and the qualifications, education, and 
training such a position requires.  
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Weather  

Requirements  (Pre-reqs:  John Gillette) Updated: 8/17/2018 

1. Define meteorology. Explain what weather is and what climate is. Discuss how the 
weather affects farmers, sailors, aviators, and the outdoor construction industry. Tell 
why weather forecasts are important to each of these groups.  

2. Name five dangerous weather-related conditions. Give the safety rules for each when outdoors and explain the 
difference between a severe weather watch and a warning. Discuss the safety rules with your family.  

3. Explain the difference between high and low pressure systems in the atmosphere. Tell which is related to good and 
to poor weather. Draw cross sections of a cold front and a warm front, showing the location and movements of the 
cold and warm air, the frontal slope, the location and types of clouds associated with each type of front, and the 
location of precipitation.  

4. Tell what causes wind, why it rains, and how lightning and hail are formed.  
5. Identify and describe clouds in the low, middle, and upper levels of the atmosphere. Relate these to specific types of 

weather.  
6. Draw a diagram of the water cycle and label its major processes. Explain the water cycle to your counselor.  
7. Define acid rain. Identify which human activities pollute the atmosphere and the effects such pollution can have on 

people.  

NOTE:  If Scout selects 8a, bring the instrument to the APG STEM MB Day with the chart)  

8. Do ONE of the following: 
a. Make one of the following instruments: wind vane, anemometer, rain gauge, hygrometer. Keep a 

daily weather log for one week using information from this instrument as well as from other sources 
such as local radio and television stations, NOAA Weather Radio, and Internet sources (with your 
parent's permission). Record the following information at the same time every day: wind direction 
and speed, temperature, precipitation, and types of clouds. Be sure to make a note of any morning 
dew or frost. In the log, also list the weather forecasts from radio or television at the same time each 
day and show how the weather really turned out.  

b. Visit a National Weather Service office or talk with a local radio or television weathercaster, private 
meteorologist, local agricultural extension service officer, or university meteorology instructor. Find 
out what type of weather is most dangerous or damaging to your community. Determine how severe 
weather and flood warnings reach the homes in your community.  

9. Do ONE of the following: 
a. Give a talk of at least five minutes to a group (such as your unit or a Cub Scout pack) explaining the 

outdoor safety rules in the event of lightning, flash floods, and tornadoes. Before your talk, share 
your outline with your counselor for approval.  

b. Read several articles about acid rain and give a prepared talk of at least five minutes to a group 
(such as your unit or a Cub Scout pack) about the articles. Before your talk, share your outline with 
your counselor for approval.  

10. Find out about a weather-related career opportunity that interests you. Discuss with and explain to your 
counselor what training and education are required for such a position, and the responsibilities required of 
such a position. 
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