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ENGINEERING PROGRAM OVERVIEW 
 

COUNSELOR:  tba 

 

  C/O: Overland Trails Council 

   PO Box 1361 

   Grand Island, NE 68802-1361 
 

 

LOCATION:  Olson Associates 

   201 East 2nd Street 

   Grand Island, NE  68801 
 

 

TRANSPORTATION: Transportation is provided 
 

ADDITIONAL COSTS: None 
 

CLASS SIZE:  10  
 

BRING TO CLASS: Engineering merit badge pamphlet. 

   Engineering merit badge workbook, part one & part two 

   Signed άApplication for Merit Badgeέ, found at the end of the merit badge  

   workbook.  (This will be your only record of work completed on this merit  

   badge.)  LŦ ȅƻǳǊ /ƻǳƴŎƛƭ ǊŜǉǳƛǊŜǎ ǘƘŜ ƻŦŦƛŎƛŀƭ άōƭǳŜ ŎŀǊŘέΣ ȅƻǳ Ƴǳǎǘ ōǊƛƴƎ ƻƴe with 

   you to class. 
 

PRE-REQUISITES: Complete Part One of the workbook before class (requirements 1, 5, & 9). 

   Complete information on ά!ǇǇƭƛŎŀǘƛƻƴ ŦƻǊ aŜǊƛǘ .ŀŘƎŜέΣ including  

   Scoutmasters signature.    
 

CURRICULUM:  Requirements 2, 3, 4, 6, 7, & 8 will be completed during class (part two of the 

   workbook).  Pre-requisites will also be reviewed during class. 
 

 

 
 

 

 

 

 

 

 

 

 



ENGINEERING 
Boy Scouts Requirements 2010 

 

PRE-REQUISITE REQUIREMENTS ARE PRINTED IN BOLD UNDERLINED RED ITALICS & 

MUST BE COMPLETED BEFORE CLASS. 

 

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 

ǎǳŎƘ ŀǎ ǘƘŜ LƴǘŜǊƴŜǘ όǿƛǘƘ ƻǳǊ ǇŀǊŜƴǘΩǎ ǇŜǊƳƛǎǎƛƻƴύΣ ōƻƻƪǎ, 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 cuǊǊŜƴǘ ǇǊƻƧŜŎǘ ŀƴŘ ǘƘŜ ŜƴƎƛƴŜŜǊΩǎ ǇŀǊǘƛŎǳƭŀǊ ǊƻƭŜ ƛƴ ƛǘΦ 

c) CƛƴŘ ƻǳǘ Ƙƻǿ ǘƘŜ ŜƴƎƛƴŜŜǊΩǎ ǿƻǊƪ ƛǎ ŘƻƴŜ ŀƴŘ Ƙƻǿ ǊŜǎǳƭǘǎ ŀǊŜ ŀŎƘƛŜǾŜŘΦ 

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 materials or a construction set, make a simple 

model that will demonstrate motion.  Explain how the model uses basic mechanical 

elements 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, and how well you 

were able to answer their questions. 

7. Explain what it means to be a registered professional engineer (P.E.).  Name the types of 

engineering work for which registration is most important. 

8. {ǘǳŘȅ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ /ƻŘŜ ƻŦ 9ǘƘƛŎǎΦ  9ȄǇƭŀƛƴ Ƙow 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENGINEERING WORKBOOK 

PART ONE, PRE-REQUSITIES 
 

Name          

Unit #     District        

Council           
 

Part One of the workbook must be completed before class.   

Bring the entire workbook (part one and part two) with you to class.   

Also bring the ά!ǇǇƭƛŎŀǘƛƻƴ ŦƻǊ aŜǊƛǘ .ŀŘƎŜέ signed by your scoutmaster (included at the end of the workbook). 
 

Ä 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. 

 

     Investigate how and why it works: 

 

 

 

 

 
 

     Engineering activities were needed: 

 

 

 

 

 
 

     How you got the information: 

 

 

 
 

     What you learned: 

 

 

 

 

 

 

 

 
 
 

 



ENGINEERING WORKBOOK, PART ONE, p.2         
 

Name         
 

Ä 5. Do ONE of the following: 
Ä 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. 

 

Systems engineering approachτcampout. 

1. 

 
 
 

2. 

 
 
 

3. 

 
 
 

4. 

 
 
 

5. 

 
 
 

6. 

 
 
 

7. 

 
 
 

8. 

 
 
 

9. 

 
 
 

 

 

 

 

 

 

 



ENGINEERING WORKBOOK, PART ONE, p.3         
 

Name         
 

Ä 5. continued 
OR 

Ä 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. 

 

Systems engineering approachτpatrol equipment. 

1. 

 
 
 

2. 

 
 
 

3. 

 
 
 

4. 

 
 
 

5. 

 
 
 

6. 

 
 
 

7. 

 
 
 

8. 

 
 
 

9. 

 
 
 

 

 

 

 

 



ENGINEERING WORKBOOK, PART ONE, p.4         
 

Name         
 

Ä 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. 

 

     Career opportunities in engineering: 

1. 

2. 

3. 
 

     Pick one career: 

Career: 

Education: 

Training: 

Experience: 
 

     ²Ƙȅ ǘƘƛǎ ǇǊƻŦŜǎǎƛƻƴ ƛƴǘŜǊŜǎǘΩǎ ȅƻǳΥ 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENGINEERING WORKBOOK 

PART TWO, CLASS CURRICULUM  
 

Name          

Unit #     District        

Council           
 

Part Two of the workbook will be completed during class.   
 

Ä 2. Select an engineering achievement that has had a major impact on society.  Using resources 
ǎǳŎƘ ŀǎ ǘƘŜ LƴǘŜǊƴŜǘ όǿƛǘƘ ƻǳǊ ǇŀǊŜƴǘΩǎ ǇŜǊƳƛǎǎƛƻƴύΣ ōƻƻƪǎΣ ŀƴŘ ƳŀƎŀȊƛƴŜǎ ŦƛƴŘ ƻǳǘ ŀōƻǳǘ ǘƘŜ 
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. 

 

     Engineering achievement: 

 

 
 

     Engineers who made this engineering feat possible: 

 

 

 

 

 
 

     Obstacles they had to overcome and how this achievement has influenced the world: 

 

 

 

 

 
 

     What you learned: 

 

 

 

 

 

 

 

 
 
 

 

 

 



       ENGINEERING WORKBOOK, PART TWO, p.2 
 

Name         
 

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

 

     Types of engineers: 

Types of engineers The work they do 

1.  

 

2.  

 

3.  

 

4.  

 

5.  

 

6.  

 
 

     Pick two of the six and explain how their work is relates: 

 

 

 

 
 
 

 

 

Ä 4. Visit with an engineer (who may be your counselor or parent) and do the following: 
Ä a) Discuss the work this engineer does and the tools the engineer uses. 

 

     Work: 

 

 

 

 
 

     Tools: 

 

 

 

 
 
 

 

 



       ENGINEERING WORKBOOK, PART TWO, p.3 
 

Name         
 

4. continued 
Ä ōύ 5ƛǎŎǳǎǎ ǿƛǘƘ ǘƘŜ ŜƴƎƛƴŜŜǊ ŀ ŎǳǊǊŜƴǘ ǇǊƻƧŜŎǘ ŀƴŘ ǘƘŜ ŜƴƎƛƴŜŜǊΩǎ ǇŀǊǘƛŎǳƭŀǊ ǊƻƭŜ ƛƴ ƛǘΦ 

 

    Current project: 

 

 

 

 

 
 
 

Ä Ŏύ CƛƴŘ ƻǳǘ Ƙƻǿ ǘƘŜ ŜƴƎƛƴŜŜǊΩǎ work is done and how results are achieved. 
 

     Iƻǿ ǘƘŜ ŜƴƎƛƴŜŜǊΩǎ ǿƻǊƪ ƛǎ ŘƻƴŜΥ 

 

 

 

 

 
 
 

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

     Reports the engineer writes concerning the project: 

 

 

 

 

 
 
 

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

     What you learned: 

 

 

 

 

 

 
 
 

 

 

 

 

 



       ENGINEERING WORKBOOK, PART TWO, p.4 
 

Name         
 

Ä 6. Do TWO of the following: 
Ä a) Transforming motion.  Using common materials or a construction set, make a simple 

model that will demonstrate motion.  Explain how the model uses basic mechanical 
elements like levers and inclined planes to demonstrate motion.  Describe an example 
where this mechanism is used in a real product. 

 

     Transforming motion: 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



       ENGINEERING WORKBOOK, PART TWO, p.5 
 

Name         
 

6. continued 
AND/OR 

Ä 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. 

 

     Using electricity: 
 

Appliance 
 

Watts  
rating 

 

 

Hours used per 
month 

Kilowatt-hour  
(Watts rating X 
hours/1,000) 

 

Cost 

    $ 

     

     

     

     

     

     

     

     

     

Total     $ 
Above table from Engineering Merit Badge Pamphlet, Boys Scouts of America, 2009 printing    

 
 

     Electricity used in your home: 

 During Light Use During Heavy Use 

Amount used   

cost   
 
 

     Conserving electricity: 

1. 

2. 

3. 

4. 

5. 
 
 

 

 

 

 

 

 



       ENGINEERING WORKBOOK, PART TWO, p.6 
 

Name         
 

6. continued 
AND/OR 

Ä 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. 

 

     How sound travels from one location to another: 

 

 

 

 
 

     How the device was designed for ease of use, function, and durability: 

 

 

 

 
 
 

AND/OR 
Ä 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. 

 

     Strength and heat conductivity of materials: 

Experiment: 

 

 

 
 
 

Experiment: 

 

 

 
 

     What you have learned: 

 

 

 

 
 
 

 

 

 



       ENGINEERING WORKBOOK, PART TWO, p.7 
 

Name         
 

6. continued 
AND/OR 

Ä 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. 

 

     Converting energy: 

Experiment: 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

     Explain your results: 

 

 

 

 
 

     What energy is: 

 

 

 

 
 

     How energy is converted: 

 

 

 

 
 
 



       ENGINEERING WORKBOOK, PART TWO, p.8 
 

Name         
 

6. continued 
AND/OR 

Ä 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. 

 

     Moving people: 

 

 

 

 
 
 

AND/OR 
Ä 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, and how well you were able to answer their 
questions. 

 

     Engineering project: 

 

 

 

 
 

     Project demonstrates: 

 

 

 
 

     Kinds of questions visitors asked: 

 

 

 
 

     How well you were able to answer their questions: 

 

 

 
 
 

 

 

 



       ENGINEERING WORKBOOK, PART TWO, p.9 
 

Name         
 

Ä 7. Explain what it means to be a registered professional engineer (P.E.).  Name the types of 
engineering work for which registration is most important. 

 

     What it means to be a registered professional engineer (P.E.): 

 

 

 

 
 

     Types of engineering work for which registration is most important: 

 

 

 

 
 
 

 

 

 

Ä уΦ {ǘǳŘȅ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ /ƻŘŜ ƻŦ 9ǘƘƛŎǎΦ  9ȄǇƭŀƛƴ Ƙƻǿ ƛǘ ƛǎ ƭƛƪŜ ǘƘŜ {Ŏƻǳǘ hŀǘƘ ŀƴŘ {Ŏƻǳǘ [ŀǿΦ 
 

     9ƴƎƛƴŜŜǊΩǎ /ƻŘŜ ƻŦ 9ǘƘƛŎǎΥ 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ORGANIZATIONS and WEB SITES 
 

ό²ƘŜƴŜǾŜǊ ȅƻǳ Ǝƻ ƻƴƭƛƴŜΣ ōŜ ǎǳǊŜ ȅƻǳ ƘŀǾŜ ȅƻǳǊ ǇŀǊŜƴǘΩǎ ǇŜǊƳƛǎǎƛƻƴ ŦƛǊǎǘΦύ 
 

American Indian Science and Engineering Society 

 http://www.aises.org 

American Institute of Chemical Engineers 

 http://www.aiche.org 

American Society ofCivil Engineers 

 http://www.asce.org 

ASME International (American Society of Mechanical Engineers) 

 http://www.asme.org 

Institute of Electrical and Electronics Engineers 

 http://www.ieee.org 

Jet Propulsion Laboratory 

 http://www.jpl.nasa.gov 

Junior Engineering Technical society 

 http://www.jets.org 

Kennedy Space Center 

 http://www.ksc.nasa.gov 

National Action Council for Minorities in Engineering 

 http://www.nacme.org 

National Aeronautics and Space Administration 

 http://www.nasa.gov 

National Society of Black Engineers 

 http://www.nsbe.org 

National Society of Professional Engineers 

 http://www.nspe.org 

Smithsonian national Air and Space Museum 

 http:/www.nasm.si.edu 

Society of Hispanic Professional Engineers 

 http://www.shpe.org 

Society of Manufacturing Engineers 

 http://www.sme.org 

Society of Petroleum Engineers 

 http://www.spe.org 

 

 

 

 

 

 

http://www.aises.org/
http://www.aiche.org/
http://www.asce.org/
http://www.asme.org/
http://www.ieee.org/
http://www.jpl.nasa.gov/
http://www.jets.org/
http://www.ksc.nasa.gov/
http://www.nacme.org/
http://www.nasa.gov/
http://www.nsbe.org/
http://www.nspe.org/
http://www.shpe.org/
http://www.sme.org/
http://www.spe.org/


ENGINEERING WORKBOOK 

Notes 

 

 

 

 



APPLICATION FOR MERIT BADGE   MERIT BADGE UNIVERISTY 

Name:        Merit Badge: Engineering 

Address:       Counselor:      

City:        Address: Overland Trails Council 

State:          PO Box 1361 

Is a registered                Boy Scout,      нулу hΩCƭŀƴƴŀƎŀƴ 

                  Varsity Scout,    Grand Island, NE  68802-1361 

                  Venturer,       

of                        No.              Phone:  308-382-3717 
       Troop, team, crew, ship      

District:          email: mbuotc@yahoo.com 

Council:        
and is qualified to begin working for this merit badge and has completed the following pre-requisite requirements: 

SECTION A PRE-REQUISITE REQUIREMENTS 

Requirement  
No. and letter 

Date of  
Approval 

Counselor 
Initial 

Requirement  
No. and letter 

Date of  
Approval 

Counselor  
Initial 

1      

5      

9      

             
The applicant has personally appeared before me and demonstrated to my satisfaction that he has met all pre-

requisites requirements for the above stated merit badge and is ready to attend his assigned MBU class. 

 

Signature of Unit Leader       Date    

SECTION B APPLICANTS RECORD 

Requirement  
No. and letter 

Date of 
Approval 

Counselor 
Initial 

Requirement  
No. and letter 

Date of 
Approval 

Counselor 
Initial 

2      

3       

4      

6      

7      

8      

      

       

      
The applicant has personally appeared before me and demonstrated to my satisfaction that he has completed all 

requirements in SECTION B above for the 

Merit Badge:  Engineering 

Name of Counselor:         

 

Signature of Counselor       Date    



 

SCOUT INSTRUCTIONS 

Ä Complete your name, address, city, unit type & number, district, & council on the 

Application for Merit Badge. 

Ä Your unit leader must sign the Application for Merit Badge before attending class. 

Ä All other information is already printed on the Application for Merit Badge; please make 

sure all information is correct. 

Ä The merit badge counselor is registered & approved for this merit badge and is on the 

a.¦ /ƻǳƴǎŜƭƻǊΩǎ [ƛǎǘΦ 

Ä Read the merit badge pamphlet. 

Ä Attend the merit badge class. 

Ä Always meet with your counselor along with a buddy (a Scout, friend, or parent) 

Ä Have your merit badge worksheet with you when you attend class. 

Ä If the merit badge pre-requisites are not completed before class, you will not be able 

to complete the merit badge during this weekend event, you will have to follow up 

ǿƛǘƘ ȅƻǳǊ ¦ƴƛǘΩǎ !ŘǾŀƴŎŜƳŜƴǘ /ƘŀƛǊ ǿƘŜƴ ȅƻǳ ǊŜǘǳǊƴ ƘƻƳŜ 

Ä PLEASE BE AWARE THAT SOME COUNSELORS WILL NOT ALLOW YOU TO ATTEND 

THEIR CLASS WITHOUT PRE-REQUISITES COMPLETEDτCLASS CURRICULUM IS 

DEPENDENT ON PRE-REQUISITE WORK BEING COMPLETED! 

 

 

 

COUNSELOR INSTRUCTIONS 

Ä Never meet alone with a Scout. 

Ä Verify all information & merit badge name on Application for Merit Badge is correct. 

Ä Sign your name on the line at the bottom of ά{9/¢Lhb . !tt[L/!b¢{ w9/hw5έ. 
 


