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 13, 2014. The prerequisites for each Merit Badge are in Bold and are
highlighted in yellow. 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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Animal Science
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Animal Science
BSA Supply No. 35854

1. Name four breeds of livestock in each of the following classifications: horses, dairy
cattle, beef cattle, sheep, hogs. Tell their principal uses and merits. Tell where the breeds originated.
2. List five diseases that afflict the animals in each of the classifications in requirement 1. Also list five diseases of
poultry. Describe the symptoms of each disease and explain how each is contracted and how it could be
prevented.
3. Explain the major differences in the digestive systems of ruminants, horses, pigs, and poultry. Explain how the
differences in structure and function among these four types of digestive tracts affect the nutritional management
of these species.
4. Select one type of animal - beef cow, dairy cow, horse, sheep, goat, or hog, or a poultry flock - and tell how you
would properly manage it. Include in your discussion nutritional (feeding) concerns, housing, disease prevention,
waste control/removal, and breeding programs if appropriate.
5. Explain the importance of setting clear goals for any animal breeding program. Tell how purebred lines of animals
are produced. Explain the practice of crossbreeding and the value of this practice.
6. Complete ONE of the following options:

Beef Cattle Option
a. Visit a farm or ranch where beef cattle are produced under any of these systems:
1. Feeding market cattle for harvest
2. Cow/calf operation, producing cattle for sale to commercial feeders
3. Producing purebred cattle for sale as breeding stock to others. Talk with the operator to
learn how the cattle were handled, fed, weighed, and shipped. Describe what you saw and
explain what you learned. If you cannot visit a cattle ranch or farm, view a video from a
breed association, or research the Internet (with your parent's permission) for information
on beef cattle production. Tell about your findings.
b. Sketch a plan of a feedlot to include its forage and grain storage facilities, and loading chute for
30 or more fattening steers; or sketch a corral plan with cutting and loading chutes for handling
50 or more beef cows and their calves at one time.
c. Make a sketch showing the principal wholesale and retail cuts of beef. Tell about the U.S.
Department of Agriculture (USDA) dual grading system of beef. Tell the basis of each grade in
each system.
d. Define the following terms: bull, steer, bullock, cow, heifer, freemartin, heiferette, calf.

Dairying Option
a. Tell how a cow or a goat converts forage and grain into milk. Explain the differences in feeds
typically used for dairy cows versus those fed to beef cows.
b. Make a chart showing the components in cow's milk or goat's milk. Chart the amount of each
component.
c. Explain the requirements for producing grade A milk. Tell how and why milk is pasteurized.
d. Tell about the kinds of equipment used for milking and the sanitation standards that must be met
on dairy farms.
e. Define the following terms: bull, cow, steer, heifer, springer; buck, doe, kid.
f. Visit a dairy farm or a milk processing plant. Describe what you saw and explain what you learned.
If you cannot visit a dairy farm or processing plant, view a video from a breed or dairy association,
or research the Internet (with your parent's permission) for information on dairying. Tell about
your findings.

Horse Option
a. Make a sketch of a useful saddle horse barn and exercise yard.
b. Tell about the history of the horse and the benefits it has brought to people. Using the four breeds
of horses you chose in requirement 1, discuss the different special uses of each breed.
c. Define the following terms: mare, stallion, gelding, foal, colt, filly; mustang, quarter horse, draft
horse, pacer, trotter; pinto, calico, palomino, roan, overo, tobiano.
d. Visit a horse farm. Describe what you saw and explain what you learned. If you cannot visit a
horse farm, view a video from a breed association, or research the Internet (with your parent's
permission) for information on horses. Tell about your findings.
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e. Outline the proper feeding of a horse doing light work. Explain why the amount and kind of feed
will change according to the kind of horse and the work it does. Describe what colic is, what can
cause it, and its symptoms.

Sheep Option
a. Make a sketch of a live lamb. Show the location of the various wholesale and retail cuts.
b. Discuss how wools are sorted and graded.
c. Do ONE of the following:
1. Raise a lamb from weaning to market weight. Keep records of feed intake, weight gains,
medication, vaccination, and mortality. Present your records for review by your counselor.
2. Visit a farm or ranch where sheep are raised. Describe what you saw and explain what you
learned. If you cannot visit a sheep farm or ranch, view a video from a breed association,
or research the Internet (with your parent's permission) for information on sheep. Tell
about your findings.
d. Describe some differences between the production of purebred and commercial lambs. Then
select two breeds that would be appropriate for the production of crossbred market lambs in your
region. Identify which breed the ram should be.
e. Define the following terms: wether, ewe, ram, lamb.

Hog Option
a. Make a sketch showing the principal wholesale and retail cuts of pork. Tell about the
recommended USDA grades of pork. Tell the basis for each grade.
b. Outline in writing the proper feeding programs used from the breeding of a gilt or sow through the
weaning of the litter. Discuss the feeding programs for the growth and finishing periods.
c. Do ONE of the following:
1. Raise a feeder pig from weaning to market weight. Keep records of feed intake, weight
gains, medication, vaccination, and mortality. Present your records for review by your
counselor.
2. Visit a farm where hogs are produced, or visit a packing plant handling hogs. Describe
what you saw and explain what you learned. If you cannot visit a hog production unit or
packing plant, view a video from a packer or processor, or research the Internet (with your
parent's permission) for information on hogs. Tell about your findings.
d. Define the following terms: gilt, sow, barrow, boar.

Avian Option
a. Make a sketch of a layer house or broiler house showing nests, roosts, feeders, waterers, and
means of ventilation. Explain how insulation, ventilation, temperature controls, automatic lights,
and other environmental controls are used to protect birds from heat, cold, and bad weather.
b. Explain why overcrowding is dangerous for poultry flocks.
c. Tell about the grading of eggs. Tell how broilers (fryers) are graded. Describe the classes of
chicken meat.
d. Do ONE of the following:
1. Manage an egg-producing flock for five months. Keep records of feed purchased, eggs
sold, medication, vaccination, and mortality. Present your records for review by your
counselor.
2. Raise 20 chicks from hatching. Keep records of feed intake, weight gains, medication,
vaccination, and mortality. Present your records for review by your counselor.
3. Visit a commercial avian production facility. Describe what you saw and explain what you
learned. If you cannot visit a commercial facility, view a video from a poultry association,
or research the Internet (with your parent's permission) for information on poultry
production. Tell about your findings.
e. Define the following terms: hen, rooster, chick, capon; tom, poult.
7. Find out about three career opportunities in animal science. 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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Architecture
Requirements (pre-reqs: Milton Eng ) Updated: 6/4/2014
1.

2.

3.

4.

5.

Architecture
Do the following:
BSA Supply No. 35857
 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.
 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.
In the Outdoor Code, a Scout pledges to “be conservation-minded.” Discuss the following with your counselor:
 (a) The term sustainable architecture. Identify three features typical of green buildings.
 (b) The difference between renewable building materials and recycled building materials, and how each can
be used in construction.
 (c) The relationship of architecture with its surrounding environment and the community.
 (d) How entire buildings can be reused rather than torn down when they no longer serve their original
purpose.
Do ONE of the following:
 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.
 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.
 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.
 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.
 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.
Measure a room such as one where you live or where your troop meets. Make an accurately scaled drawing of the
room’s 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)
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.
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Astronomy
Requirements (pre-reqs: John Gillette/) Updated: 6/4/2014
Astonomy
1. Do the following:
BSA Supply No. 610461
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

5

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
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: 7/13/3013
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.
2.
3.

4.

5.

6.

7.

8.

Automotive Maintenance
BSA Supply No. 35861

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.
General Maintenance, Safety, and Registration. Do the following:
 Review the maintenance chart in the owner's manual. Explain the requirements and time limits.
Demonstrate how to check the following:
 Brake fluid
 Engine oil
 Coolant
 Power steering fluid
 Windshield washer fluid
 Transmission fluid
 Battery fluid (if possible) and condition of the battery terminals
 Locate the fuse boxes; determine the size of fuses. Demonstrate the proper replacement of burnedout fuses.
 Demonstrate how to check the condition and tension of belts and hoses.
 Check the lighting in the vehicle, including instrument, warning, and exterior bulbs.
 Locate and check the air filter.
 Explain the purpose, importance, and limitations of safety belts and passive restraints.
 Find out the requirements for the state inspection in your state, including how often a vehicle needs
to be inspected.
 Explain the importance of registering a vehicle and find out the annual registration fee for renewing your
family car's registration.
Dashboard. Do the following:
 Explain the function of the fuel gauge, speedometer, tachometer, oil pressure gauge, and engine
temperature gauge. Point each one out on the instrument cluster.
 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.
Tires. Do the following:
 Explain the difference between tire manufacturer's and vehicle manufacturer's specifications and show
where to find them.
 Demonstrate how to check tire pressure and properly inflate a tire. Check the spare tire and make
sure it is ready for use.
 Explain why wheel alignment is important to the life of a tire. Explain caster, camber, and toe-in adjustments
on wheel alignment.
 Explain the purpose of the lateral-wear bar indicator.
 Explain how to dispose of old tires in accordance with local laws and regulations.
Engine. Do the following:
 Explain how an internal combustion engine operates. Tell the differences between gasoline and diesel
engines. Explain how a gasoline-electric hybrid vehicle is powered.
 Discuss the purpose of engine oil. Explain the API service code, the SAE number, and the viscosity rating.
 Explain where to find the recommended oil type and the amount of oil to be used in the vehicle engine.
Cooling System. Do the following:
 Explain the need for coolant in the cooling system.
 Explain how to flush and change the engine coolant in the vehicle, and how to properly dispose of the used
coolant.
Fuel System. Do the following:
 Explain how the air and fuel systems work together and why it is necessary to have an air filter and fuel
filter.
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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:
 Diagram and explain the parts of the electrical system.
 Explain the cylinder engine sequence.
 Explain the purpose of the spark gap.
 Demonstrate how to change the spark plugs in any internal combustion engine (lawn mower, dirt
bike, motorcycle).
 Demonstrate how to safely connect jumper cables to your car battery.
10. Drive Train. Do the following:
 Diagram the drive train and explain the different parts.
 Explain the difference between automatic and standard transmissions.
 Explain the types of automatic transmission fluid.
 Explain the types of lubricants used in a standard transmission and in the differential.
 Explain the difference between front-wheel, rear-wheel, and four-wheel drive.
 Brake System. Do the following:
 Explain the brake system (including antilock systems) and how it operates.
 Explain the differences between disc and drum systems.
 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:
 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.
 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.
 Locate the manufacturer's jack. Use the jack to demonstrate how to engage the jack correctly on the
vehicle, then change a tire correctly.
 Perform an oil filter and oil change on a vehicle. Explain how to properly dispose of the used oil and
filter.
 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: Loretta Cook) Updated: 6/4/2014
1.

2.

3.

4.

5.

Aviation
Do the following:
BSA Supply No. 35862
a. Define "aircraft." Describe some kinds and uses of aircraft today. Explain the
operation of piston, turboprop, and jet engines.
b. Point out on a model airplane the forces that act on an airplane in flight.
c. Explain how an airfoil generates lift, how the primary control surfaces (ailerons, elevators, and rudder) affect
the airplane's attitude, and how a propeller �produces thrust.
d. Demonstrate how the control surfaces of an airplane are used for takeoff, straight climb, level turn, climbing
turn, descending turn, straight descent, and landing.
e. Explain the following: the recreational pilot and the private pilot certificates; the instrument rating.
Do TWO of the following:
a. Take a flight in an aircraft, with your parent's permission. Record the date, place, type of aircraft,
and duration of flight, and report on your impressions of the flight.
b. Under supervision, perform a preflight inspection of a light airplane.
c. Obtain and learn how to read an aeronautical chart. Measure a true course on the chart. Correct it
for magnetic variation, compass deviation, and wind drift. Arrive at a compass heading.
d. Using one of many flight simulator software packages available for computers, "fly" the course and
heading you established in requirement 2c or another course you have plotted.
e. On a map, mark a route for an imaginary airline trip to at least three different locations. Start from the
commercial airport nearest your home. From timetables (obtained from agents or online from a computer,
with your parent's permission), decide when you will get to and leave from all connecting points. Create an
aviation flight plan and itinerary for each destination.
f. Explain the purposes and functions of the various instruments found in a typical single-engine aircraft:
attitude indicator, heading indicator, altimeter, airspeed indicator, turn and bank indicator, vertical speed
indicator, compass, navigation (GPS and VOR) and communication radios, tachometer, oil pressure gauge,
and oil temperature gauge.
g. Create an original poster of an aircraft instrument panel. Include and identify the instruments and radios
discussed in requirement 2f.
Do ONE of the following:
a. Build and fly a fuel-driven or battery-powered electric model airplane. Describe safety rules for building and
flying model airplanes. Tell safety rules for use of glue, paint, dope, plastics, fuel, and battery pack.
b. Build a model FPG-9. Get others in your troop or patrol to make their own model, then organize a
competition to test the precision of flight and landing of the models.
Do ONE of the following:
a. Visit an airport. After the visit, report on how the facilities are used, how runways are numbered, and
how runways are determined to be "active."
b. Visit a Federal Aviation Administration facility--a control tower, terminal radar control facility, air
route traffic control center, flight service station, or Flight Standards District Office. (Phone
directory listings are under U.S. Government Offices, Transportation Department, Federal Aviation
Administration. Call in advance.) Report on the operation and your impressions of the facility.
c. Visit an aviation museum or attend an air show. Report on your impressions of the museum or show.
Find out about three career opportunities in aviation. 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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Bird Studies
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Bird Studies
1. Explain the need for bird study and why birds are useful indicators of the quality of the
BSA Supply No. 35865
environment.
2. Show that you are familiar with the terms used to describe birds by sketching or tracing a perched bird and then
labeling 15 different parts of the bird. Sketch or trace an extended wing and label six types of wing feathers.
3. Demonstrate that you know how to properly use and care for binoculars.
a. Explain what the specification numbers on the binoculars mean.
b. Show how to adjust the eyepiece and how to focus for proper viewing.
c. Show how to properly care for and clean the lenses.
4. Demonstrate that you know how to use a bird field guide. Show your counselor that you are able to understand a
range map by locating in the book and pointing out the wintering range, the breeding range, and/or the year-round
range of one species of each of the following types of birds:
a. seabird
b. plover
c. falcon or hawk
d. warbler or vireo
e. heron or egret
f. sparrow
g. nonnative bird (introduced to North America from a foreign country since 1800)
5. Observe and be able to identify at least 20 species of wild birds. Prepare a field notebook, making a
separate entry for each species, and record the following information from your field observations and
other references.
 Note the date and time.
 Note the location and habitat.
 Describe the bird's main feeding habitat and list two types of food that the bird is likely to eat.
 Note whether the bird is a migrant or a summer, winter, or year-round resident of your area.
Explain the function of a bird's song. Be able to identify five of the 20 species in your field notebook by
song or call alone. For each of these five species, enter a description of the song or call, and note the behavior of
the bird making the sound. Note why you think the bird was making the call or song that you heard.
Do ONE of the following:

a. Go on a field trip with a local club or with others who are knowledgeable about birds in your area.
1. Keep a list or fill out a checklist of all the birds your group observed during the field trip.
2. Tell your counselor which birds your group saw and why some species were common and some
were present in small numbers.
3. Tell your counselor what makes the area you visited good for finding birds.
b. By using a public library, the Internet, or contacting the National Audubon Society, find the name
and location of the Christmas Bird Count nearest your home and obtain the results of a recent
count.
1. Explain what kinds of information are collected during the annual event.
2. Tell your counselor which species are most common, and explain why these birds are
abundant.
3. Tell your counselor which species are uncommon, and explain why these were present in
small numbers. If the number of birds of these species is decreasing, explain why, and
what, if anything, could be done to reverse their decline.
Do ONE of the following. For the option you choose, describe what birds you hope to attract, and why.
a. Build a bird feeder and put it in an appropriate place in your yard or another location.
b. Build a birdbath and put it in an appropriate place.
c. Build a backyard sanctuary for birds by planting trees and shrubs for food and cover.
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Chemistry
Requirements (pre-reqs: LTC Lee Lefkowitz) Updated: 6/4/2014
1.

2.

3.
4.

5.
6.

7.

Chemistry
Do EACH of the following:
BSA Supply No. 33382
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?
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.
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.
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.
List the four classical divisions of chemistry. Briefly describe each one, and tell how it applies to your everyday life.
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.
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.
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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 county
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Composite Materials
Requirements (pre-reqs: Chip Galloway) Updated: 6/4/2014
1.

2.

3.

4.

5.

6.

Do the following:
Composite Materials
a. Explain the precautions that must be taken when handling, storing, and
BSA Supply No. 35877
disposing of resins, reinforcements, and other materials used in composites.
Include in your discussion the importance of health, safety, and environmental responsibility and
awareness.
b. Describe what a material safety data sheet (MSDS) is and tell why it is used.
Do the following:
a. Explain what composite materials are. Include a brief history of composites and how they have
developed.
b. Compare the similarities and differences between composites and wood, aluminum, copper, and steel.
Describe the physical, electrical, mechanical, corrosive, flammability, cost, and other such properties. For
each of these raw materials, give one example for how it can be shaped and used for a specific application.
Describe how composite materials are made. Then do the following:
a. Discuss three different composite reinforcement materials, their positive and negative
characteristics, and their uses. Obtain the MSDS for each one and discuss the toxicity, disposal,
and safe-handling sections for these materials.
b. Discuss three different resins used in composites, their positive and negative characteristics, and
their uses. Obtain the MSDS for each one and discuss the toxicity, disposal, and safe-handling
sections for these materials. Include thermo set resins and thermoplastic resins in your discussion.
c. For each of the three resins you chose for requirement 3b, think of a new application that might be worth
developing.
With your parent's permission and your counselor's approval do ONE of the following:
a. Visit a company that manufactures or repairs products made with composites. Discuss what you
learn with your counselor.
b. Find three composites-related Web sites. Share and discuss what you learn with your counselor.
Do the following:
a. Use composite materials to complete two projects, at least one of which must come from the
Composite Materials merit badge pamphlet. The second project may come from the pamphlet OR
may be one you select on your own that has been approved by your counselor in advance.
b. With your counselor's assistance, find an appropriate site where the projects can be safely
completed under your counselor's supervision and/or the supervision of an adult approved by your
counselor who is knowledgeable about composites.
c. With your counselor, determine how the finished projects will be evaluated. Using those guidelines,
evaluate the completed projects with your counselor.
Find out about three career opportunities in composite materials. 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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Digital Technology
Requirements (Pre-reqs: John Gillette) Updated: 6/4/2014
1.
2.

3.

4.

5.

6.

7.

Digital Technology
Show your counselor your current, up-to-date Cyber Chip.
BSA
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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 parent’s, grandparent’s, or other adult’s lifetime.
b. Describe the kinds of computers or devices you imagine might be available when you are an adult.
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 network’s purpose.
Do the following:
a. Explain what a program or software application or “app” 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.
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.
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 troop’s 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.
Do the following:
a. Explain to your counselor each of these protections and why they exist: copyright, patents, trademarks, trade
secrets.
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b.
c.

8.

9.

Explain when it is permissible to accept a free copy of a program from a friend.
Discuss with your counselor an article or a news report about a recent legal case involving an intellectual
property dispute.
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.
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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Electricity
Requirements (Pre-reqs: John Gillette) Updated: 6/6/2014
Electricity
1. Demonstrate that you know how to respond to electrical emergencies by doing the
BSA
Supply
No. 35886
following:
a. Show how to rescue a person touching a live wire in the home.
b. Show how to render first aid to a person who is unconscious from electrical shock.
c. Show how to treat an electrical burn.
d. Explain what to do in an electrical storm.
e. Explain what to do in the event of an electrical fire.
2. Complete an electrical home safety inspection of your home, using the checklist found in the Electricity
merit badge pamphlet or one approved by your counselor. Discuss what you find with your counselor.
3. Make a simple electromagnet and use it to show magnetic attraction and repulsion.
4. Explain the difference between direct current and alternating current.
5. Make a simple drawing to show how a battery and an electric bell work.
6. Explain why a fuse blows or a circuit breaker trips. Tell how to find a blown fuse or tripped circuit breaker in your
home. Show how to safely reset the circuit breaker.
7. Explain what overloading an electric circuit means. Tell what you have done to make sure your home circuits are
not overloaded.
8. On a floor plan of a room in your home, make a wiring diagram of the lights, switches, and outlets. Show
which fuse or circuit breaker protects each one.
9. Do the following:
a. Read an electric meter and, using your family's electric bill, determine the energy cost from the
meter readings.
b. Discuss with your counselor five ways in which your family can conserve energy.
10. Explain the following electrical terms: volt, ampere, watt, ohm, resistance, potential difference, rectifier, rheostat,
conductor, ground, circuit, and short circuit.
11. Do any TWO of the following: [Bring your project to show your counselor]
a. Connect a buzzer, bell, or light with a battery. Have a key or switch in the line.
b. Make and run a simple electric motor (not from a kit).
c. Build a simple rheostat. Show that it works.
d. Build a single-pole, double-throw switch. Show that it works.
e. Hook a model electric train layout to a house circuit. Tell how it works.
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Electronics
Requirements (Pre-reqs: Robert Hudak) Updated: 6/6/2014
1.
2.

3.

4.

Electronics
Describe the safety precautions you must exercise when using, building, altering, or
BSA
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repairing electronic devices.
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.
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.
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.
5.

6.

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.
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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Energy
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014

Energy
BSA Supply No. 35889

1. Do the following:
a. Find an article on the use or conservation of energy. Discuss with your counselor what in the
article was interesting to you, the questions it raises, and what ideas it addresses that you do not
understand.
b. After you have completed requirements 2 through 8, revisit the article you found for requirement 1a.
Explain to your counselor what you have learned in completing the requirements that helps you better
understand the article.
2. Show you understand energy forms and conversions by doing the following:
a. Explain how THREE of the following devices use energy, and explain their energy conversions: toaster,
greenhouse, lightbulb, bow drill, nuclear reactor, sweat lodge.
b. Construct a system that makes at least two energy conversions and explain this to your
counselor.
3. Show you understand energy efficiency by explaining to your counselor a common example of a situation
where energy moves through a system to produce a useful result. Do the following:
a. Identify the parts of the system that are affected by the energy movement.
b. Name the system's primary source of energy.
c. Identify the useful outcomes of the system.
d. Identify the energy losses of the system.
4. Conduct an energy audit of your home. Keep a 14-day log that records what you and your family did
to reduce energy use. Include the following in your report and, after the 14-day period, discuss what
you have learned with your counselor.
a. List the types of energy used in your home such as electricity, wood, oil, liquid petroleum, and
natural gas, and tell how each is delivered and measured, and the current cost; OR record the
transportation fuel used, miles driven, miles per gallon, and trips using your family car or another
vehicle.
b. Describe ways you and your family can use energy resources more wisely. In preparing your
discussion, consider the energy required for the things you do and use on a daily basis (cooking,
showering, using lights, driving, watching TV, using the computer). Explain how you can change
your energy use through reuse and recycling.
5. In a notebook, identify and describe five examples of energy waste in your school or community.
Suggest in each case possible ways to reduce this waste. Describe the idea of trade-offs in energy
use. In your response, do the following:
a. Explain how the changes you suggest would lower costs, reduce pollution, or otherwise improve
your community.
b. Explain what changes to routines, habits, or convenience are necessary to reduce energy waste.
Tell why people might resist the changes you suggest.
6. Prepare pie charts showing the following information, and explain to your counselor the important
ideas each chart reveals. Tell where you got your information. Explain how cost affects the use of a
nonrenewable energy resource and makes alternatives practical.
a. The energy resources that supply the United States with most of its energy
b. The share of energy resources used by the United States that comes from other countries
c. The proportion of energy resources used by homes, businesses, industry, and transportation
d. The fuels used to generate America's electricity
e. The world's known and estimated primary energy resource reserves
7. Tell what is being done to make FIVE of the following energy systems produce more usable energy. In your
explanation, describe the technology, cost, environmental impacts, and safety concerns.
 Biomass digesters or waste-to-energy plants
 Cogeneration plants
 Fossil fuel power plants
 Fuel cells
 Geothermal power plants
 Nuclear power plants
 Solar power systems
 Tidal energy, wave energy, or ocean thermal energy conversion devices
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 Wind turbines
8
Find out what opportunities are available for a career in energy. Choose one position that interests you
and describe the education and training required.
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Engineering
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014

Engineering
BSA Supply No. 35890

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 engineer’s particular role in it.
c. Find out how the engineer’s 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
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.
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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.

21

Geocaching
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
1.

2.

3.
4.
5.

6.
7.
8.

9.

Do the following:
Geocaching
a. Explain to your counselor the most likely hazards you may encounter while
BSA Supply No. 610765
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.
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
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.
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.
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.
Describe to your counselor the four steps to finding your first cache. Then mark and edit a waypoint.
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.
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.
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.

22

Insect Science
Requirements (pre-reqs: Kevin Harkins) Updated: 6/4/2014
Insect Studies
Tell how insects are different from all other animals. Show how insects are different from
BSA Supply No. 35911
centipedes and spiders.
2. Point out and name the main parts of an insect.
3. Describe the characteristics that distinguish the principal families and orders of insects.
4. 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 4a. 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.
5. Do the following:
1. From your scrapbook collection, identify three species of insects helpful to humans and five species of insects
harmful to humans.
2. Describe some general methods of insect control.
Compare the life histories of a butterfly and a grasshopper. Tell how they are different.
Raise an insect through complete metamorphosis from its larval stage to its adult stage (e.g., raise a butterfly
or moth from a caterpillar).*
Observe an ant colony or a beehive. Tell what you saw.
Tell things that make social insects different from solitary insects.
Tell how insects fit in the food chains of other insects, fish, birds, and mammals.
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.
1.
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Inventing
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Inventing
1. In your own words, define inventing. Then do the following:
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a. Explain to your merit badge counselor the role of inventors and their
inventions in the economic development of the United States.
b. List three inventions and state how they have helped humankind.
2. Do ONE of the following:
a. Identify and interview with a buddy (and with your parent's permission and merit badge
counselor's approval) an individual in your community who has invented a useful item. Report
what you learned to your counselor.
b. Read about three inventors. Select the one you find most interesting and tell your counselor what
you learned.
3. Do EACH of the following:
a. Define the term intellectual property. Explain which government agencies oversee the protection
of intellectual property, the types of intellectual property that can be protected, how such property
is protected, and why protection is necessary.
b. Explain the components of a patent and the different types of patents available.
c. Examine your Scouting gear and find a patent number on a camping item you have used. With
your parent's permission, use the Internet to find out more about that patent. Compare the
finished item with the claims and drawings in the patent. Report what you learned to your
counselor.
d. Explain to your counselor the term patent infringement.
4. Discuss with your counselor the types of inventions that are appropriate to share with others, and explain why.
Tell your counselor about one nonpatented or noncopyrighted invention and its impact on society.
5. Choose a commercially available product that you have used on an overnight camping trip with your
troop. Make recommendations for improving the product, and make a sketch that shows your
recommendations. Discuss your recommendations with your counselor.
6. Think of an item you would like to invent that would solve a problem for your family, troop, chartered
organization, community, or a special-interest group. Then do EACH of the following, while keeping a
notebook to record your progress.
a. Talk to potential users of your invention and determine their needs. Then, based on what you have
learned, write a statement describing the invention and how it would help solve a problem. This
statement should include a detailed sketch of the invention.
b. Create a model of the invention using clay, cardboard, or any other readily available material. List
the materials necessary to build a prototype of the invention.
c. Share the idea and the model with your counselor and potential users of your invention. Record
their feedback in your notebook.
7. Build a working prototype of the item you invented for requirement 6*. Test and evaluate the invention.
Among the aspects to consider in your evaluation are cost, usefulness, marketability, appearance, and
function. Describe how your original vision and expectations for your invention are similar or dissimilar
to the prototype you built. Have your counselor evaluate and critique your prototype.
8. Do ONE of the following:
a. Participate with a club or team (robotics team, science club, or engineering club) that builds a useful item.
Share your experience with your counselor.
b. Visit a museum or exhibit dedicated to an inventor or invention, and create a presentation of your
visit to share with a group such as your troop or patrol.
9. Discuss with your counselor the diverse skills, education, training, and experience it takes to be an inventor.
Discuss how you can prepare yourself to be creative and inventive to solve problems at home, in school, and in
your community. Discuss three career fields that might utilize the skills of an inventor.

*Before you begin building the prototype, you must have your counselor's approval, based on the design and
building plans you have already shared.
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Mammal Studies
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Mammal Studies
1. Explain the meaning of "animal," "invertebrate," "vertebrate," and "mammal."
BSA
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Name three characteristics that distinguish mammals from all other animals.
2. Explain how the animal kingdom is classified. Explain where mammals fit in the classification of animals.
Classify three mammals from phylum through species.
3. Do ONE of the following:
a. Spend three hours in each of two different kinds of natural habitats or at different elevations. List
the different mammal species and individual members that you identified by sight or sign. Tell
why all mammals do not live in the same kind of habitat.
b. Spend three hours on each of five days on at least a 25-acre area (about the size of 3½ football
fields.) List the mammal species you identified by sight or sign.
c. From study and reading, write a simple history of one nongame mammal that lives in your area.
Tell how this mammal lived before its habitat was affected in any way by humans. Tell how it
reproduces, what it eats, and its natural habitat. Describe its dependency upon plants and other
animals (including humans), and how they depend upon it. Tell how it is helpful or harmful to
humankind.
4. Do ONE of the following:
a. Under the guidance of a nature center or natural history museum, make two study skins of rats or
mice. Tell the uses of study skins and mounted specimens respectively.
b. Take good pictures of two kinds of mammals in the wild. Record light conditions, film used,
exposure, and other factors, including notes on the activities of the pictured animals.
c. Write a life history of a native game mammal that lives in your area, covering the points outlined in
requirement 3c. List sources for this information.
d. Make and bait a tracking pit. Report what mammals and other animals came to the bait.
e. Visit a natural history museum. Report on how specimens are prepared and cataloged. Explain the
purposes of museums.
f. Write a report of 500 words on a book about a mammal species.
g. Trace two possible food chains of carnivorous mammals from soil through four stages to the
mammal.
5. Working with your counselor, select and carry out one project that will influence the numbers of one or more
mammals.
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Medicine
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Medicine
1. Discuss with your counselor the influence that EIGHT of the following people had on
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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 provider—patient 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:
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1.
2.
3.
4.
5.
6.

Internal medicine*
Family practice*
Obstetrics/gynecology*
Pediatrics*
Psychiatry
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.

27

*"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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Model Design & Building
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Model Design & Building
1. Study and understand the requirements for personal safety when using such
BSA Supply No. 35919
modelmaker hand tools as knives, handsaws, vises, files, hammers,
screwdrivers, hand drills and drill bits, pliers, and portable power tools, and when to use proper
protective equipment such as goggles when grinding or drilling. Know what precautions to take when
using flammable or hazardous products such as glue, epoxy, paint, and thinners. Discuss these with your
counselor before you begin your modelmaking project and tell why they are important.
2. Explain the uses for each of the following types of models: architectural, structural, process, mechanical,
and industrial. Do research into the different types of materials that could be used in making these
models.
3. With your counselor's advice, select a subject from requirement 4 for your model project (no kits). Prepare the
necessary plans to the proper scale. Make a list of materials and a list of the required tools. This model should be
your own original work. Tell why you selected this subject.
4. Do ONE of the following:
a. Make an architectural model. Build a model of a house to a scale of 1/4" = 1'0" (50:1 metric).
Discuss with your counselor the materials you intend to use, the amount of detail required,
outside treatment (finish, shrubbery, walks, etc.), and color selections. After completing the model,
present it to your counselor for approval.
b. Build a structural model. Construct a model showing corner construction of a wood-frame
building to a scale of 11/2" = 1'0" (8:1 metric). All structures shown must be to scale. Cardboard or
flat sheet wood stock may be used for sheeting or flooring on the model. Review with your
counselor the problems you encountered in gathering the materials and supporting the structure.
Be able to name the parts of the floor and wall frames, such as intermediate girder, joist, bridging,
subfloor, sill, sole plate, stud, and rafter.
c. Make a process model. Build a model showing the plumbing system in your house. Show hot and
cold water supply, all waste returns, and venting to a scale of 3/4" = 1'0" (15:1 metric). Talk to your
counselor about how to begin this model, and present the scale and the materials you will use.
After completion, present the model to your counselor, and be prepared to discuss any problems you had
building this model.
d. Complete a mechanical model. Build a model of a mechanical device that uses at least two of the
six simple machines. After completing the model, present it to your counselor. Be prepared to discuss
materials used, the machine's function, and any particular difficulty you might have encountered.
e. Make an industrial model. Build a model of an actual passenger-carrying vehicle to a scale of 1" =
1'0" or 1/2" = 1'0" (10:1 or 25:1 metric). Take the dimensions of the vehicle and record the
important dimensions. Draw the top, front, rear, and sides of the vehicle to scale. From your
plans, build a model of the vehicle and finish it in a craftsmanlike manner. Discuss with your
counselor the most difficult part of completing the model.
5. Build a special-effects model of a fantasy spacecraft that might appear in a Hollywood science-fiction
movie. Determine an appropriate scale for your design—one that makes practical sense. Include a cockpit
or control area, living space, storage unit, engineering spaces, and propulsion systems. As you plan and
build your model, do the following:
a. Study aircraft, submarines, and naval ships for design ideas.
b. Arrange and assemble the parts.
c. Sketch your completed model.
d. Write a short essay in which you discuss your design, scale, and materials choices. Describe how
you engineered your model and discuss any difficulties you encountered and what you learned.
6. List at least six occupations in which modelmaking is used and discuss with your counselor some career
opportunities in this field.
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Nuclear Science
Requirements (pre-reqs: LTC Constance Rosser) Updated:
6/4/2014
1.

2.

3.

4.

5.

6.

Nuclear Science
BSA Supply No. 35923

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.
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.
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.
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.
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 individual’s 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.
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 “critical
mass.”
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.
8.

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.
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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Oceanography
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
1. Name four branches of oceanography. Describe at least five reasons why it is
Oceanography
important for people to learn about the oceans.
BSA Supply No. 35826
2. Define salinity, temperature, and density, and describe how these important properties
of seawater are measured by the physical oceanographer. Discuss the circulation and currents of the ocean.
Describe the effects of the oceans on weather and climate.
3. Describe the characteristics of ocean waves. Point out the differences among the storm surge, tsunami, tidal
wave, and tidal bore. Explain the difference between sea, swell, and surf. Explain how breakers are formed.
4. Draw a cross-section of underwater topography. Show what is meant by:
a. Continental shelf
b. Continental slope
c. Abyssal plain
Name and put on your drawing the following: seamount, guyot, rift valley, canyon, trench, and oceanic ridge.
Compare the depths in the oceans with the heights of mountains on land.
5. List the main salts, gases, and nutrients in seawater. Describe some important properties of water. Tell how the
animals and plants of the ocean affect the chemical composition of seawater. Explain how differences in
evaporation and precipitation affect the salt content of the oceans.
6. Describe some of the biologically important properties of seawater. Define benthos, nekton, and plankton. Name
some of the plants and animals that make up each of these groups. Describe the place and importance of
phytoplankton in the oceanic food chain.
7. Do ONE of the following: [Bring your project with you to show your counselor]
a. Make a plankton net. Tow the net by a dock, wade with it, hold it in a current, or tow it from a
rowboat. * Do this for about 20 minutes. Save the sample. Examine it under a microscope or highpower glass. Identify the three most common types of plankton in the sample.
b. Make a series of models (clay or plaster and wood) of a volcanic island. Show the growth of an
atoll from a fringing reef through a barrier reef. Describe the Darwinian theory of coral reef
formation.
c. Measure the water temperature at the surface, midwater, and bottom of a body of water four times
daily for five consecutive days. You may measure depth with a rock tied to a line. Make a Secchi
disk to measure turbidity (how much suspended sedimentation is in the water). Measure the air
temperature. Note the cloud cover and roughness of the water. Show your findings (air and water
temperature, turbidity) on a graph. Tell how the water temperature changes with air temperature.
d. Make a model showing the inshore sediment movement by littoral currents, tidal movement, and
wave action. Include such formations as high and low waterlines, low-tide terrace, berm, and
coastal cliffs. Show how offshore bars are built up and torn down.
e. Make a wave generator. Show reflection and refraction of waves. Show how groins, jetties, and
breakwaters affect these patterns.
f. Track and monitor satellite images available on the Internet for a specific location for three weeks.
Describe what you have learned to your counselor.
8. Do ONE of the following:
a. Write a 500-word report on a book about oceanography approved by your counselor.
b. Visit one of the following:
1. Oceanographic research ship
2. Oceanographic institute, marine laboratory, or marine aquarium
Write a 500-word report about your visit.
c. Explain to your troop in a five-minute prepared speech "Why Oceanography Is Important" or
describe "Career Opportunities in Oceanography." (Before making your speech, show your
speech outline to your counselor for approval.)
9. Describe four methods that marine scientists use to investigate the ocean, underlying geology, and organisms
living in the water.

32

Plant Science
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Plant Science
1. Make a drawing and identify five or more parts of a flowering plant. Tell what
BSA Supply No. 35932
each part does.
2. Explain photosynthesis and tell why this process is important. Tell at least five ways that humans depend on
plants.
3. Explain how water, light, air, temperature, pollinators, and pests affect plants. Describe the nature and function of
soil and explain its importance. Tell about the texture, structure, and composition of fertile soil. Tell how soil may
be improved.
4. Tell how to propagate plants by seeds, roots, cuttings, tubers, and grafting. Grow a plant by ONE of these
methods.
5. List by common name at least 10 native plants and 10 cultivated plants that grow near your home. List five
invasive nonnative plants in your area and tell how they may be harmful. Tell how the spread of invasive plants
may be avoided or controlled in ways that are not damaging to humans, wildlife, and the environment.
6. Name and tell about careers in agronomy, horticulture, and botany. Write a paragraph about a career in one of
these fields that interests you.
7. Choose ONE of the following options and complete each requirement:
Option 1: Agronomy
A. Describe how to prepare a seedbed.
B. Make and use a seed germination tester to test 50 seeds of four of the following plants: corn, cotton,
alfalfa, soybeans, clover, wheat, rice, rye, barley. Determine the percentage of live seeds.
C. Tell about one important insect pest and one important disease that damage each of the following: corn,
small grains, cotton. Collect and name five weeds that compete with crops in your locality. Tell how to
control these weeds without harming people, wildlife, or useful insects.
D. On a map of the United States, identify the chief regions where corn, cotton, forage crops, small grain
crops, and oil crops grow. Tell how climate and location of these regions make them leaders in the
production of these crops.
E. Complete ONE of the following alternatives:
1. Corn
a. Grow a plot of corn and have your plot inspected by your counselor. Record seed
variety or experimental code number.
b. Tell about modern methods of commercial corn farming and the contributions that
corn makes to today's food and fuel supply.
c. Tell about an insect that can damage corn, and explain how it affects corn
production and how it is controlled.
2. Cotton
a. Grow a plot of cotton and have your plot inspected by your counselor.
b. Tell about modern methods of commercial cotton farming, and about the uses of
cotton fiber and seed and the economic value of this crop.
c. Tell about an insect that can damage cotton, and explain how it affects cotton
production and how it is controlled.
3. Forage Crops
a. Collect, count, and label samples of each for display: perennial grasses, annual
grasses, legumes, and broadleaf weeds. Indicate how each grass and legume is
used. Tell the kind of site where you found each sample.
b. Explain how legumes can be used to enrich the soil and how they may deplete it
under certain conditions. Explain how livestock may enrich or deplete the soil.
c. Name five poisonous plants that are dangerous to livestock, and tell the different
ways of using forage crops as feed for livestock.
4. Small Grains
a. Give production figures for small grain crops listed in the U.S. Statistical Report or
Agricultural Statistics Handbook for the latest year available.
b. Help in harvesting a crop of grain. Tell how to reduce harvesting losses and about
modern methods of growing one small grain crop.
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c. Visit a grain elevator, flour mill, cereal plant, feed or seed company. Talk with the
operator. Take notes, and describe the processes used and tell your patrol, troop,
or class about your visit.
5. Oil Crops
a. Grow a plot of soybeans and have your plot inspected by your counselor.
b. Tell about modern methods of growing soybeans on a commercial scale, and
discuss the contributions soybeans make to our food supply.
c. Explain why a killing frost just after emergence is critical for soybeans.
Option 2: Horticulture
F. Visit one of the following places and tell what you learned about horticulture there: public garden,
arboretum, retail nursery, wholesale nursery, production greenhouse, or conservatory
greenhouse.
G. Explain the following terms: hardiness zone, shade tolerance, pH, moisture requirement, native
habitat, texture, cultivar, ultimate size, disease resistance, habit, evergreen, deciduous, annual,
perennial. Find out what hardiness zone you live in and list 10 landscape plants you like that are
suitable for your climate, giving the common name and scientific name for each.
H. Do ONE of the following:
1. Explain the difference between vegetative and sexual propagation methods, and tell some
horticultural advantages of each. Grow a plant from a stem or root cutting or graft.
2. Transplant 12 seedlings or rooted cuttings to larger containers and grow them for at least
one month.
3. Demonstrate good pruning techniques and tell why pruning is important.
4. After obtaining permission, plant a tree or shrub properly in an appropriate site.
I. Do EACH of the following:
1. Explain the importance of good landscape design and selection of plants that are suitable
for particular sites and conditions.
2. Tell why it is important to know how big a plant will grow.
3. Tell why slower-growing landscape plants are sometimes a better choice than fastergrowing varieties.
J. Choose ONE of the following alternatives and complete EACH of the requirements:
1. Bedding Plants
a. Grow bedding plants appropriate for your area in pots or flats from seed or
cuttings in a manufactured soil mix. Explain why you chose the mix and tell what is
in it.
b. Transplant plants to a bed in the landscape and maintain the bed until the end of
the growing season. Record your activities, observations, materials used, and
costs.
c. Demonstrate mulching, fertilizing, watering, weeding, and deadheading, and tell
how each practice helps your plants.
d. Tell some differences between gardening with annuals and perennials.
2. Fruit, Berry, and Nut Crops
a. Plant five fruit or nut trees, grapevines, or berry plants that are suited to your area.
Take full care of fruit or nut trees, grapevines, or berry plants through one season.
b. Prune a tree, vine, or shrub properly. Explain why pruning is necessary.
c. Demonstrate one type of graft and tell why this method is useful.
d. Describe how one fruit, nut, or berry crop is processed for use.
3. Woody Ornamentals
a. Plant five or more trees or shrubs in a landscape setting. Take full care of the trees
or shrubs you have planted for one growing season.
b. Prune a tree or shrub properly. Explain why pruning is necessary.
c. List 10 trees (in addition to those listed in general requirement 5 above) and tell
your counselor how each is used in the landscape. Give the common and scientific
names.
d. Describe the size, texture, color, flowers, leaves, fruit, hardiness, cultural
requirements, and any special characteristics that make each type of tree or shrub
attractive or interesting.
e. Tell five ways trees help improve the quality of our environment.
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4. Home Gardening
a. Design and plant a garden or landscape that is at least 10 by 10 feet.
b. Plant 10 or more different types of plants in your garden. Tell why you selected
particular varieties of vegetables and flowers. Take care of the plants in your
garden for one season.
c. Demonstrate soil preparation, staking, watering, weeding, mulching, composting,
fertilizing, pest management, and pruning. Tell why each technique is used.
d. Tell four types of things you could provide to make your home landscape or park a
better place for birds and wildlife. List the common and scientific names of 10
kinds of native plants that are beneficial to birds and wildlife in your area.
Option 3: Field Botany
K. Visit a park, forest, or other natural area near your home. While you are there:
1. Determine which species of plants are the largest and which are the most abundant. Note
whether they cast shade on other plants.
2. Record environmental factors that may influence the presence of plants on your site,
including latitude, climate, air and soil temperature, soil type and pH, geology, hydrology,
and topography.
3. Record any differences in the types of plants you see at the edge of a forest, near water, in
burned areas, or near a road or railroad.
L. Select a study site that is at least 100 by 100 feet. Make a list of the plants in the study site by
groups of plants: canopy trees, small trees, shrubs, herbaceous wildflowers and grasses, vines,
ferns, mosses, algae, fungi, lichens. Find out which of these are native plants and which are
exotic (or nonnative).
M. Tell how an identification key works and use a simple key to identify 10 kinds of plants (in addition
to those in general requirement 5 above). Tell the difference between common and scientific
names and tell why scientific names are important.
N. After gaining permission, collect, identify, press, mount, and label 10 different plants that are
common in your area. Tell why voucher specimens are important for documentation of a field
botanist's discoveries.
O. Obtain a list of rare plants of your state. Tell what is being done to protect rare plants and natural
areas in your state. Write a paragraph about one of the rare plants in your state.
P. Choose ONE of the following alternatives and complete EACH of its requirements:
1. Tree Inventory
a. Identify the trees of your neighborhood or a park or section of your town.
b. Collect, press, and label leaves, flowers, or fruits to document your inventory.
c. List the types of trees by scientific name and give common names. Note the
number and size (diameter at 4 feet above ground) of trees observed and
determine the largest of each species in your study area.
d. Lead a walk to teach others about trees and their value, OR write and distribute
materials that will help others learn about trees.
2. Transect Study
a. Visit two sites, at least one of which is different from the one you visited for Field
Botany requirement 1.
b. Use the transect method to study the two different kinds of plant communities. The
transects should be at least 500 feet long.
c. At each site, record observations about the soil and other influencing factors AND
do the following. Then make a graph or chart to show the results of your studies.
1. Identify each tree within 10 feet of the transect line.
2. Measure the diameter of each tree at 4 feet above the ground, and map and
list each tree.
3. Nested Plot
a. Visit two sites, at least one of which is different from the one you visited for Field
Botany requirement 1.
b. Mark off nested plots and inventory two different kinds of plant communities.
c. At each site, record observations about the soil and other influencing factors AND
do the following. Then make a graph or chart to show the results of your studies.
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1. Identify, measure, and map each tree in a 100-by-100-foot plot. (Measure
the diameter of each tree at 4 feet above the ground.)
2. Identify and map all trees and shrubs in a 10-by-10-foot plot within each of
the larger areas.
3. Identify and map all plants (wildflowers, ferns, grasses, mosses, etc.) of a
4-by-4-foot plot within the 10-by-10-foot plot.
4. Herbarium Visit
a. Write ahead and arrange to visit an herbarium at a university, park, or botanical
garden; OR, visit an herbarium website (with your parent's permission).
b. Tell how the specimens are arranged and how they are used by researchers. If
possible, observe voucher specimens of a plant that is rare in your state.
c. Tell how a voucher specimen is mounted and prepared for permanent storage. Tell
how specimens should be handled so that they will not be damaged.
d. Tell about the tools and references used by botanists in an herbarium.
5. Plant Conservation Organization Visit
a. Write ahead and arrange to visit a private conservation organization or government
agency that is concerned with protecting rare plants and natural areas.
b. Tell about the activities of the organization in studying and protecting rare plants
and natural areas.
c. If possible, visit a nature preserve managed by the organization. Tell about land
management activities such as controlled burning, or measures to eradicate
invasive (nonnative) plants or other threats to the plants that are native to the area.
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Programming
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Programming
1. Safety. Do the following:
BSA Supply No. 35710
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. Give a brief history of programming, including at least three milestones related to the advancement or
development of programming.
b. 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 counselor’s 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 counselor’s 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 counselor’s 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. Discuss this with your counselor and explain why this career might be of interest to you.
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Pulp & Paper
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Pulp & Paper
1. Tell the history of papermaking. Describe the part paper products play in our society
BSA
Supply No. 35937
and economy.
2. List the trees that are major sources of papermaking fibers. Then discuss what other uses are made of the trees
and of the forestland owned by the pulp and paper industry. Describe the ways the industry plants, grows, and
harvests trees. Explain how the industry manages its forests so that the supply of trees keeps pace with the
demand, and tell about one way the industry has incorporated a sustainable forestry concept. Give two ways the
papermaking industry has addressed pollution.
3. Describe two ways of getting fibers from wood, and explain the major differences. Tell why some pulps are
bleached, and describe this process.
4. Describe how paper is made. Discuss how paper is recycled. Make a sheet of paper by hand.
5. Explain what coated paper is and why it is coated. Describe the major uses for different kinds of coated papers.
Describe one other way that paper is changed by chemical or mechanical means to make new uses possible.
6. Make a list of 15 pulp or paper products found in your home. Share examples of 10 such products with your
counselor.
7. With your parent's and counselor's approval, do ONE of the following:
a. Visit a pulp mill. Describe how the mill converts wood to cellulose fibers.
b. Visit a paper mill and get a sample of the paper made there. Describe the processes used for
making this paper. Tell how it will be used.
c. Visit a container plant or box plant. Describe how the plant's products are made.
d. Visit a recycled paper collection or sorting facility. Describe the operations there.
e. Using books, magazines, your local library, the Internet (with your parent's permission), and any other
suitable research tool, find out how paper products are developed. Find out what role research and
development play in the papermaking industry. Share what you learn with your counselor.
8. Find out about three career opportunities in the papermaking industry that interest you. 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.

38

Radio
Requirements (pre-reqs: Chip Galloway)
Radio
1. Explain what radio is. Then discuss the following:
BSA Supply No. 35935
a. The differences between broadcast radio and hobby radio.
b. The differences between broadcasting and two-way communications.
c. Radio call signs and how they are used in broadcast radio and amateur radio
d. The phonetic alphabet and how it is used to communicate clearly.
2. Do the following:
a. Sketch a diagram showing how radio waves travel locally and around the world. Explain how the broadcast radio
stations, WWV and WWVH can be used to help determine what you will hear when you listen to a shortwave radio.
b. Explain the difference between a DX and a local station. Discuss what the Federal Communication Commission
(FCC) does and how it is different from the International Telecommunication Union.
3. Do the following:
a. Draw a chart of the electromagnetic spectrum covering 100 kilohertz (kHz) to 1000 megahertz (MHz).
b. Label the MF, HF, VHF, UHF, and microwave portions of the spectrum on your diagram.
c. Locate on your chart at least eight radio services such as AM and FM commercial broadcast, citizens
band (CB), television, amateur radio (at least four amateur radio bands), and public service (police and fire).
4. Explain how radio waves carry information. Include in your explanation: transceiver, transmitter, receiver, amplifier, and
antenna.
5. Do the following:
a. Explain the differences between a block diagram and a schematic diagram.
b. Draw a block diagram for a radio station that includes a transceiver, amplifier, microphone, antenna, and feed
line.
c. Explain the differences between an open circuit a closed circuit, and a short circuit.
d. Draw eight schematic symbols. Explain what three of the represented parts do. Find three electrical components
to match to three of these symbols.
6. Explain the safety precautions for working with radio gear, including the concept of grounding for direct current circuits,
power outlets, and antenna systems.
7. Visit a radio installation (an amateur radio station, broadcast station, or public communications center, for
example) approved in advance by your counselor. Discuss what types of equipment you saw in use, how it was
used, what types of licenses are required to operate and maintain the equipment, and the purpose of the
station.
8. Find out about three career opportunities in radio. 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.
9. Do ONE of the following: (a OR b OR c )
a. AMATEUR RADIO
1. Tell why the FCC has an amateur radio service. Describe some of the activities that amateur radio operators
can do on the air, once they have earned an amateur radio license.
2. Using proper call signs, Q signals, and abbreviations, carry on a 10 minute real or simulated radio contact
using voice, Morse Code, or digital mode. (Licensed amateur radio operators may substitute five QSL cards as
evidence of contacts with amateur radio operators from at least three different call districts.) Properly log the
real or simulated ham radio contact and record the signal report.
3. Explain at least five Q signals or amateur radio terms you hear while listening.
4. Explain some of the differences between the Technician, General, and Extra Class license requirements and
privileges. Explain who administers amateur radio exams.
5. Explain how you would make an emergency call on voice or Morse code.
6. Explain the differences between handheld transceivers and home "base" transceivers. Explain the uses of
mobile amateur radio transceivers and amateur radio repeaters.
b. BROADCAST RADIO
1. Prepare a program schedule for radio station "KBSA" of exactly one-half hour, including music,
news, commercials, and proper station identification. Record your program on audiotape or in a digital
audio format using proper techniques.
2. Listen to and properly log 15 broadcast stations Determine the program format and target audience
for five of these stations.
3. Explain at least eight terms used in commercial broadcasting, such as segue, cut, fade, continuity,
remote, Emergency Alert System, network, cue, dead air, PSA, and playlist..

39

c. SHORTWAVE LISTENING
1. Listen across several shortwave bands for four one-hour periods - at least one period during
daylight hours and at least one period at night. Log the stations properly and locate them
geographically on a globe.
2. For several major foreign stations (BBC in Great Britain or HCJB in Ecuador, for example), list
several frequency bands used by each.
3. Compare your daytime and nighttime logs ; note the frequencies on which your selected stations
were loudest during each session. Explain the differences in the signal strength from one period to the
next.
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Railroading
Requirements (pre-reqs: Dan Stroka) Updated: 6/4/2014
Railroading
1. Do THREE of the following:
BSA
Supply
No. 35939
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.

42

Robotics
Requirements (pre-reqs: Chip Galloway) Updated: 7/13/3013
1.

2.

3.

4.

Robotics
Safety. Do each of the following:
BSA Supply No. 35972
a. 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).
Robotics industry. 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.
General knowledge. 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.
Design, build, program, test. Do each of the following:
a. With your counselor’s 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 program’s 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: Either select a counselor in your District, or e-mail me with the name of your kit and your project task

description at STEM_BSA_Chip@yahoo.com. Include your programming options. After project description
approval, you can work on the program & robot subsystem and test the robot until it performs satisfactorily.
Complete your notebook and either have a source code or flowchart with the robot to bring to the STEM activity
and be ready to demonstrate discuss your robot's results.
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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Soil & Water Conservation
Requirements (pre-reqs: John Gillette) Updated: 6/4/2014
Soil & Water Conservation
1. Do the following:
BSA Supply No. 610016
a. Tell what soil is. Tell how it is formed.
b. Describe three kinds of soil. Tell how they are different.
c. Name the three main plant nutrients in fertile soil. Tell how they can be put back when used up.
2. Do the following:
a. Define soil erosion.
b. Tell why it is important. Tell how it affects you.
c. Name three kinds of soil erosion. Describe each.
d. Take pictures or draw two kinds of soil erosion.
3. Do the following:
a. Tell what is meant by conservation practices.
b. Describe the effect of three kinds of erosion-control practices.
c. Take pictures or draw three kinds of erosion-control practices.
4. Do the following:
a. Explain what a watershed is.
b. Outline the smallest watershed that you can find on a contour map.
c. Then outline on your map, as far as possible, the next larger watershed which also has the
smallest in it.
d. Explain what a river basin is. Tell why all people living in a river basin should be concerned about land
and water use in it.
5. Do the following:
a. Make a drawing to show the hydrologic cycle.
b. Show by demonstration at least two of the following actions of water in relation to soil:
percolation, capillary action, precipitation, evaporation, transpiration.
c. Explain how removal of vegetation will affect the way water runs off a watershed.
d. Tell how uses of forest, range, and farm land affect usable water supply.
e. Explain how industrial use affects water supply.
6. Do the following:
a. Tell what is meant by "water pollution."
b. Describe common sources of water pollution and explain the effects of each.
c. Tell what is meant by "primary water treatment," "secondary waste treatment," and "biochemical oxygen
demand."
d. Make a drawing showing the principles of complete waste treatment.
7. Do TWO of the following:
a. Make a trip to two of the following places. Write a report of more than 500 words about the soil
and water and energy conservation practices you saw.
1. An agricultural experiment
2. A managed forest or woodlot, range, or pasture
3. A wildlife refuge or a fish or game management area
4. A conservation-managed farm or ranch
5. A managed watershed
6. A waste-treatment plant
7. A public drinking water treatment plant
8. An industry water use installation
9. A desalinization plant
b. Plant 100 trees, bushes, and/or vines for a good purpose.
c. Seed an area of at least 1/5 acre for some worthwhile conservation purpose, using suitable
grasses or legumes alone or in a mixture.
d. Study a soil survey report. Describe the things in it. On tracing paper over any of the soil maps,
outline an area with three or more different kinds of soil. List each kind of soil by full name and
map symbol.
e. Make a list of places in your area, camps, school ground, or park with erosion, sedimentation, or
pollution problems. Describe how these could be corrected through individual or group action.
f. Carry out any other soil and water conservation project approved by your merit badge counselor.
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Space Exploration
Requirements (pre-reqs: Chip Galloway) Updated: 6/4/2014
1.

2.
3.

4.

5.

6.
7.

8.

Space Exploration
Tell the purpose of space exploration and include the following:
BSA
Supply No. 35953
a. Historical reasons
b. Immediate goals in terms of specific knowledge
c. Benefits related to Earth resources, technology, and new products
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.
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
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
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.
Describe the purpose, operation, and components of ONE of the following:
a. Space shuttle
b. International Space Station
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
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: 6/4/2014
Survey
1. Show that you know first aid for the types of injuries that could occur while surveying,
BSA
Supply
No. 35956
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/Karl Houser) Updated:
7/13/3013

Truck Transportation
BSA Supply No. 35961

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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Veterinary Medicine
Requirements (Pre-reqs: John Gillette) Updated: 6/4/2014
1.

2.

3.
4.

5.
6.

Veterinary Medicine
Discuss with your counselor the roles a veterinarian plays in the following:
BSA Supply No. 35962
a. Companion or small animal medicine, and equine medicine
b. Food animal or large animal medicine
c. Exotic animal medicine
d. Marine animal medicine (mammal and fish)
e. Poultry medicine
f. Wildlife medicine and aquaculture medicine
Discuss with your counselor the roles a veterinarian plays in the following:
a. Public health medicine and zoonotic disease surveillance and control
b. The military
c. Food safety and inspection
d. Laboratory animal medicine and research
e. Teaching and government
Describe the training required to become a veterinarian. Where is the veterinary medical college nearest
you? Describe the prerequisites for applying to veterinary school.
Tell your counselor what a registered veterinary technician (R.V.T.) or animal health technician (A.H.T.) is.
Describe the training required to become an R.V.T. or A.H.T. Where is the school or facility for R.V.T. or
A.H.T. training nearest you? Describe the role an R.V.T. or A.H.T. would play in assisting a veterinarian
working in three of the practice types listed in requirement 1.
Discuss with your merit badge counselor the role a veterinarian plays in the human-animal bond.
Do ONE of the following:
a. Visit a veterinary clinic, hospital, or veterinary referral teaching hospital that does work in one of the
practices listed in requirement 1. Spend as much time as you can observing the veterinarians and
their staff. Write a report on what you observed and learned at the facility. Share your report with
your counselor.
b. Spend as much time as possible with a veterinarian who works in one of the fields listed in
requirement 2. Learn what special training beyond veterinary medical school may have been
required for that position. Learn about any special or unusual activities required of this position.
Write a report on what you have learned about this field of veterinary medicine. Include in your
report how this field serves the needs of the general public. Share your report with your counselor.
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Weather
Requirements (Pre-reqs: Marcie Forster) Updated: 6/4/2014
1.
2.
3.

4.
5.
6.
7.

Weather
Define meteorology. Explain what weather is and what climate is. Discuss how the
BSA Supply No. 35964
weather affects farmers, sailors, aviators, and the outdoor construction industry. Tell
why weather forecasts are important to each of these groups.
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.
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.
Tell what causes wind, why it rains, and how lightning and hail are formed.
Identify and describe clouds in the low, middle, and upper levels of the atmosphere. Relate these to specific types of
weather.
Draw a diagram of the water cycle and label its major processes. Explain the water cycle to your counselor.
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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