




SCOUT OATH

On my honor, I will do my best To do my duty to God 
and my Country and to obey the Scout Law; To help 
other people at all times; To keep myself physically 

strong, mentally awake, and morally straight. 

SCOUT LAW

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, brave, 

clean, and reverent.



GROW NEW SKILLS
STEM Labs are a chance to be creative; 
develop leadership, problem-solving, 
teamwork and communications 
skills; and learn to think like a STEM 
professional.

LEARN BY DOING
See how real companies use hands-on 
experiments, like those in STEM Labs, 
to invent new technologies, medicines 
and ideas that change lives.

PREPARE FOR THE 
FUTURE
Members will have opportunites to 
meet mentors, grow research skills, 
and discover many topics outside of 
their current education setting.

BUILD A CAREER
See how real people in real 
companies use experiments like 
the ones you do in STEM Scouts to 
invent the future.



Shape. Tinker. Explore. Make. 
THAT’S WHAT STEM SCOUTS DO AS THEY OPEN THEIR EYES TO 
THE WONDERS OF SCIENCE, TECHNOLOGY, ENGINEERING AND 
MATHEMATICS.

STEM Scouts is a national program from the Boy Scouts of America (BSA), focused 
on fun ways for girls and boys, grades 3-12, to learn more about STEM. Hands-on 
activities and interaction with STEM professionals stir up Scouts’ interest in the 
world around them. 

Weekly meetings and field trips use the Scouts’ natural curiosity to help build 
interest in STEM-related subjects and careers. Scouts rotate through different 
leadership positions within the group to learn leadership and cooperation. 
Incorporating the Scout Oath and Laws provides an opportunity to teach character 
development as well as STEM subjects.

The curriculum activities and supporting material, designed and vetted by STEM 
educators and industry leading companies, unfolds in modules that each address 
a single topic, such as chemistry or gravity, over several meetings. All Modules are 
tested and approved by youth. Elementary, middle and high school Scouts explore 
subjects in six-week modules.

The depth and detail of information increases as Scouts move from one 
age group to the next. When STEM Scouts reach high school, they have the 
opportunity to work with mentors.

In many areas, a mobile STEM Lab, the Vortex, provides opportunities for learning 
on the go.



Meeting Structure 
PLEDGE OF ALLEGIANCE

SCOUT OATH AND LAW
 Discuss one of the 12 points of the Scout Law and how it applies to the Scouts’ activities that day.

Applying the Scout Oath and Law
With the leader’s guidance, the Scouts discuss a problem or ethical situation that occurred in that day’s 
meeting and how they can apply the Oath and Law to dealing with everyday issues.

ACTIVITY NARRATIVE
The Lab Manager tells a story that sets the background information and lays out the challenge to be      

addressed in that day’s Lab.

EXPERIENTIAL ACTIVITIES
 Step 1: State the Challenge
 Scouts restate the challenge by writing it in their Lab books. They break into small groups to work, and the  
 Lab Manager assigns roles of Principal Investigator (PI), Co-PI, Project Manager and Technicians, who  
 perform the hands-on experiments.

 The Manager reviews the Engaging Questions to start the Scouts thinking about the challenge and how to  
 solve it. For example:

 How does a parachute work? Does a bigger parachute have more air resistance? Does the amount of  
 drag force affect how well the parachute works? Does string length make a difference? Does shape  
 matter?

 Step 2: Design and Experiment
 Scouts work together in small groups to design and plan. Scouts present drawings and plans for   
 the leader’s approval and, if approved, begin to build or prepare for their experiments.

 Step 3: Test and Redesign
 After testing their designs and conducting their experiments, Scouts record observations and   
 measurements in their Lab notebooks. 

 EVALUATION: Scouts review a set of discussion questions to evaluate their work and   
 decide whether they can make improvements. They can continue making improvements and   
 until they are satisfied with their solution.

STEM INNOVATORS DISCUSSION
The Lab Manager or youth talks to Scouts about an innovator in a STEM field to demonstrate to the youth that people 
of their same ethnic background, race, and socioeconomic status can become accomplished STEM professionals. 
They discuss the person’s life and work.



STEM Scouts relies on Sponsoring Organizations, such as corporations, private schools, civic groups and religious 
organizations to provide support and volunteer leaders for STEM Scout Labs. The STEM Scouts office provides 
direction and assistance in recruiting both adult volunteers and Scouts. The Scout Council provides all of the 
materials and training needed for Lab leaders and volunteers to serve our youth.

Lesson Plans

All Leader guides and Lab 
notebooks are online and can 
be found within your adult and 
youth STEM Scouts Portal.



STEM Scouts has been life-changing.  
I was introduced to topics that I would have 
never learned at school such as 3D Printing, 
Hydraulics, coding, gene editing, and more.

Billion people are projected to inhabit the 
Earth by the year 2050.

United Nations Deptartment of Economic 
and Social Affairs

Gitanjali Rao, America's Top Young Scientist 

[↑]  Labs grouped by elementary, middle and high school
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junior labs
[=] ELEMENTARY SCHOOL GRADES 3-5 [=]

[ EXPLORE ]

[ SHAPE ]

2018-2019 SCHOOL YEAR
STEM SCOUTS PROGRAM ACTIVITES

[ MAKE ]

[ TINKER ]

Elementary level STEM Scouts learn to be creative by doing experiments in 
weekly Lab meetings, take field trips and work with people in STEM careers. 
They try new things as they work with others, lead teams and communicate 
results. STEM Scouts explore exciting STEM-related topics, each grouped into 
a six-week series of lessons.

STEM Scout’s learning modules are designed and vetted by STEM educators 

and professionals to be fun and age-appropriate. Modules are also tested 
and approved by youth of that particular age group. Hands-on activities help 
students learn the academic concepts behind the experiments. Elementary-
age STEM Scouts have the opportunity to earn participation awards and 
recognition items for their weekly activities.

While the specific curriculum may change from year to year, the following 
examples are typical of the modules available for each age group.



Parent & Scout 
Orientation & Lab Safety
This is always the first module scheduled. It provides the background and 
key information for the upcoming labs. This is a 2-meeting module.

[ MODULE 1]

Squishy, Gooey, 
Chemistry
How do chemicals react, change and form new materials? Scouts will explore 
the fun world of messy chemistry. They will learn all about polymers, non-
Newtonian fluids, reactions that create gases, and much more.

[ MODULE 2]



Meet Edison
The Edison Robot is a new educational robot that was designed to make it 
easy for youth to learn how to operate and write custom programs. It has 
six preprogrammed modes and an easy-to- use coding interface that allows 
kids to create a variety of different programs and actions. This module takes 
Scouts through all of Edison’s capabilities while they program it to respond to 
light and even navigate with help from a remote control.

[ MODULE 3]

Introduction to 
Electronics
This module is based on a STEM toolbox —the littleBitsTM Rule Your Room 
Kit. Scouts will explore the different ways to build circuits, how they work, 
develop their teamwork skills, and continue to find new ways to solve problems 
creatively. After learning the basic functions of the Bits in the box, including the 
differences between an input and an output, Scouts will design and construct 
authentic circuits to power their unique inventions, finishing the module by 
completing an original project in the final meeting.

[ MODULE 4]



Flying, Falling & Fluid 
Dynamics
In this module, Scouts will learn how fluids exert forces on moving objects. 
They will use the STEM Scouts Engineering Design Process to explore and 
design several different projects using moving air.

[ MODULE 5]

TRY NEW THINGS,  
LEAD TEAMS AND 

COMMUNICATE RESULTS

HANDS-ON ACTIVITIES, 
WEEKLY MEETINGS, FIELD 

TRIPS, INTERACTION WITH 
STEM PROFESSIONALS

TO HELP CREATE AN ILM 
VISIT STEMSCOUTS.ORG 



tech lab
[=] MIDDLE SCHOOL GRADES 6-8 [=]

[ EXPLORE ]

[ SHAPE ]

STEM SCOUTS PROGRAM ACTIVITES

[ MAKE ]

[ TINKER ]

Middle school students dive deeper into STEM topics. They learn to be creative, 
work with others and try new things, all while taking field trips and working 
with people in STEM careers. STEM Scouts meet in weekly Labs to explore 
exciting STEM-related topics, each grouped into six-week series of lessons 
called modules.

STEM Scout’s learning modules are designed and vetted by STEM educators 

and professionals to be fun and age-appropriate. Hands-on activities help 
students learn the academic concepts behind the experiments. They can also 
earn participation and achievement awards.

While the specific curriculum may change from year to year, the following 
examples are typical of the modules available for each age group.

2018-2019 SCHOOL YEAR



Parent & Scout 
Orientation & Lab Safety
This is always the first module scheduled. It provides the background and 
key information for the upcoming labs. This is a 2-meeting module.

[ MODULE 1]

Building with mBot
This module uses the mBot robot to combine programming and robotics to 
create some amazing projects. The mBot allows the Scouts to explore how 
motion, lights, sounds, and sensors are used to control the actions of their 
robot. They will use the Scratch Blockly programming environment to work 
collaboratively with their team to solve challenges during each meeting.

[ MODULE 2]



Off to the Races
Scouts will learn how to optimize the speed of a racing car. They will discover 
what friction is and how it affects the performance of a car, and they will 
learn about propulsion, acceleration and deceleration, and rocket-powered 
vehicles. They will design several race courses, build model cars to run on 
those race courses, and race each other.

[ MODULE 4]

Soft Robotics
This module will delve into an exciting and newly developing branch of 
robotics - soft or flexible robotic structures. If you look at an elephant’s trunk, 
or an octopus’ arm, you can see natural examples of flexible structures used 
to grasp and manipulate objects. There are many tasks in our world that 
a rigid structure just does not perform well. Soft Robotics is exploring the 
development of flexible structures to work in these areas. In this module, 
Scouts will explore the concept of soft robots, learn how flexible structures 
move and how they can be programmed used to perform useful tasks.

[ MODULE 3]



Learn leadership, 
teamwork and 

communications skills

Earn electronic badges 
and recognition items for 

completing achievements.

Exploring Radios
A Software Defined Radio (SDR) receiver dongle is a USB radio receiver that 
lets anyone tune into all kinds of radio broadcasts, from local radio and 
wireless weather stations to worldwide broadcasts.

Using the SDR receiver, Scouts will learn about radio frequencies and the 
science behind radio broadcasts, as well as pick up interesting information 
from a wide variety of bandwidths. Unlike traditional radio receivers, SDR 
receivers can detect radio signals across an enormous spectrum and can 
use software to sharpen signals and eliminate disruptive noise. Scouts 
will experiment with the SDR and its accompanying software platform, 
SDRSharp, to discover the hidden world of radio broadcasts around them. 
They’ll listen in to not only FM, but also track airplanes, build a HAM radio, 
and capture GPS data.

[ MODULE 5]

VIEW ALL THE  INDIVIDUAL 
LEARNING MODULES AT 

STEMSCOUTS.ORG 



research lab
[=] HIGH SCHOOL GRADES 9-12 [=]

[ EXPLORE ]

[ SHAPE ]

STEM SCOUTS PROGRAM ACTIVITES

[ MAKE ]

[ TINKER ]

High school students take their study of STEM topics to a higher level as they 
learn through hands-on experiments, field trips and independent study. STEM 
Scouts meet in weekly labs to explore different STEM-related topics, each 
grouped in six-week learning modules.

High school STEM Scouts can earn virtual badges and achievement awards 

as they complete modules and independent study projects. They can expand 
their study of topics of interest through Individual Learning Modules. With 
STEM professionals as mentors and the opportunity to publish their work in an 
online, high school STEM Scouts can give themselves an advantage in college 
applications and scholarship searches.

While the specific curriculum may change from year to year, the following 
examples are typical of the modules available for each age group.

2018-2019 SCHOOL YEAR



Parent & Scout 
Orientation & Lab Safety
This is always the first module scheduled. It provides the background and 
key information for the upcoming labs. This is a 2-meeting module.

[ MODULE 1]

Programming Robots
This module uses the mBot robot to combine programming and robotics to 
create some amazing projects. The mBot allows the Scouts to explore how 
motion, lights, sounds, and sensors are used to control the actions of their 
robot. They will use the Scratch Blockly programming environment to work 
collaboratively with their team to solve challenges during each meeting. 

[ MODULE 2]



Flexible Robotic 
Manipulators
This module will delve into an exciting and newly developing branch of 
robotics - soft or flexible robotic structures. If you look at an elephant’s 
trunk, or an octopus’ arm, you can see natural examples of flexible 
structures used to grasp and manipulate objects. There are many tasks in 
our world that a rigid structure just does not perform well. Soft Robotics is 
exploring the development of flexible structures to work in these areas. In 
this module, Scouts will explore the concept of soft robots, learn how flexible 
structures move and how they can be programmed used to perform useful 
tasks. The following video will give you an idea of what this new technology 
is doing: https://www.youtube.com/watch?v=A7AFsk40NGE

[ MODULE 3]

Rocket Powered Cars
Scouts will learn how to optimize the speed of a racing car. They will 
discover what friction is and how it affects the performance of a car, 
and they will learn about propulsion, acceleration and deceleration, and 
rocket-powered vehicles. They will design several race courses, build 
model cars to run on those race courses, and race each other.

[ MODULE 4]



Independent study, 
mentoring and publishing 

opportunities

[ MODULE 5]

Exploring the 
Electromagnetic 
Spectrum
A Software Defined Radio (SDR) receiver dongle is a USB radio receiver that 
lets anyone tune into all kinds of radio broadcasts, from local radio and 
wireless weather stations to worldwide broadcasts.

Using the SDR receiver, Scouts will learn about radio frequencies and the 
science behind radio broadcasts, as well as pick up interesting information 
from a wide variety of bandwidths. Unlike traditional radio receivers, SDR 
receivers can detect radio signals across an enormous spectrum and can 
use software to sharpen signals and eliminate disruptive noise. Scouts 
will experiment with the SDR and its accompanying software platform, 
SDRSharp, to discover the hidden world of radio broadcasts around them. 
They’ll listen in to not only FM, but also track airplanes, build a HAM radio, 
and capture GPS data.

VIEW ALL THE  INDIVIDUAL 
LEARNING MODULES AT 

STEMSCOUTS.ORG 



   

FREQUENTLY ASKED QUESTIONS
Have questions? Take a look at the FAQs below. If you don’t see the answer you need, visit stemscouts.org or feel free to contact us.

Q What does STEM stand for?

A STEM stands for science, technology, engineering and   
 mathematics. STEM Scouts is a new program that introduces  
 youth to these disciplines through exciting and fun hands-on  
 experiments.

Q Who can be a STEM Scout? How old do you have to be?

A STEM Scouts is for both girls and boys in grades 3 through 
 12. It is a program of the Boys Scouts of America, currently   
 available only in select councils.

Q What do STEM Scouts do?

A STEM Scouts meet weekly in groups called Labs. They work 
 with Lab leaders and STEM professionals to do fun, hands-  
 on experiments that teach STEM-related concepts and show  
 how STEM knowledge is used both in everyday life and in the  
 professional world.

 STEM Scouts have the opportunity to develop their skills in 
 leadership, communication, creative problem-solving,   
 teamwork and research. 

Q How is STEM Scouts different from traditional Scouting? 

A STEM Scouts is different from traditional Scouting in that  
 outdoor activities are only a portion of the activities and   
 not the main focus. It is totally separate and entirely   
 independent from core BSA programs. STEM Scouts is   
 also more hands-on than some school-sponsored STEM   
 programs, with more fieldtrips and the opportunity for   
 students to work directly with STEM professionals.

Q To what degree is the program hands-on?

A The bulk of each weekly meeting is spent engaging in various   
 experiments and activites. Each Scout has a specific role in  
 the experiment, allowing everyone the chance to participate  
 and to try different roles, from leading a team to doing   
 technical work.

Q Who is in charge of STEM Scout Labs? How many adults will  
 be at every Lab gathering? Who are the professionals   
 involved? How are they selected and approved?

A STEM Scouts is a program of the Boy Scouts of America 
 and operates under BSA guidelines. Individual Labs are   
 supervised by adult volunteers, most are parents and many  
 of whom work in STEM fields. Each Lab unit has at  least one  
 female and one male volunteer. The STEM volunteers help   
 students understand research methods, STEM concepts, and  
 STEM careers. All volunteers must be at least 21 years old,   
 undergo a criminal background check and complete BSA’s   
 Yearly Youth Protection Training. Middle and high school Labs  
 should have at least one leader with a STEM background. 

Q What specific BSA policies and guidelines will apply to  
 STEM Scouts?

A STEM Scouts follow the Scout Oath and Law with the   
 goal of producing men and women who are leaders, display   
 confidence, realize their skills and limitations, are respectful of 
 others’ opinions, are problem solvers in all aspects of life,   
 look for opportunities to serve others, are good citizens,   
 and demonstrate integrity in all phases of their lives.   
 Each meeting will open with the Pledge, Scout Oath and   
 Law. All Scouts and adult leaders agree to adhere to the   
 guidelines in the Guide to Safe Scouting and to only perform   
 experiments sanctioned by STEM Scouts.

Q How do you get involved as a youth? As a parent?  
 As a volunteer?

A Students should find a Lab near them and can register by the  
 website. Parents, we encourage you to be actively involved in  
 STEM Scouts. Follow along with your child as he or she   
 explores. We’re also always looking for adult volunteers   
 to join a Lab unit, help with a field trip or become a  
 short-term volunteer.

  Each Lab must be supported and sponsored by a Sponsored  
 Organization. Perhaps your company, school, place of worship  
 or organization could be a Sponsored Organization.

Q I’m not sure my family can afford the yearly cost. Do you 
 offer financial aid?

 A Local STEM Scouts councils have the ability to choose to do   
 financial assistance or not. If this is something that is needed  
 please contact your local STEM Executive to receive additional  
 information.



   

Q How much does it cost to become a STEM Scout?

A The cost is $200 yearly, which includes safety goggles and  
 the core activities. 

Q What time commitment is involved in being a STEM Scout?

A STEM Scouts meet weekly for about 90 minutes, for six-  
 week modules, with 4 different modules per year, and two   
 orientation meetings, which translates to a 26 week program  
 that provides a multiyear opportunity for your youth to grow   
 and learn different topics each year.

Q Is it possible to make small commitments of time—say  
 for just one lab series or about six weeks—instead of the   
 entire year?

A We currently offer both a full year and a partial year program.  
 See the website for details regarding each of these options.   
 One of our goals is teamwork, which is developed through   
 consistent participation from each Scout. 

 There are, however, opportunities for adults to participate   
 on a limited basis, such as serving as a field trip host or   
 as a S.T.E.P. volunteer (guest speaker, leading an experiment  
 or an entire module).

Q When and where are STEM Scout meetings held?

A Meetings for different age groups are held weekly after school 
 at locations near you. Many Labs acquire space to meet in a  
 local school cafeteria. This seems to be a very functional space 
  for labs and parents but it is certainly not limited to this space.  
 Sponsoring Organizations are often corporations, but can also  
 be private schools, community centers, places of business, 
 PTO/PTA, and other locations. At this time, public entities, 
 including public schools, CANNOT be Sponsored Organizations. 
 While public school are unable to Charter a lab, we highly  
 encourage PTO/PTA organizations to become a sponsor.

 Some areas also have a STEM Scout mobile lab, the Vortex,  
 which travels around the area working with students interested  
 in learning more about the world around them.

Q How do I find a STEM Scout program to join?

A Look on STEMSCOUTS.org to find participating locations and  
 then if you do not see a location near you please reach us   
 through our website to inquire about other opportunites to   
 participate. If you don’t live nearby but would like to bring   
 STEM Scouts to your area, let us know by contacting us, and   
 we will get in touch with you.

Q What role does the school play in the program? Does it vary  
 by age grouping?

A Some STEM Labs are held at area schools and led by  
 school staff who are volunteers with the program.  
 However, in most cases the program is just utilizing a space   
 within the school. The most ideal spaces are cafeterias or   
 classrooms with tables and a sink to provide water and assist  
 in cleaning efforts. Schools also allow local professionals to go  
 to each class to tell students what STEM Scouts do. 

Q How will STEM Scouting impact a youth’s future? Does it   
 vary by the length of time a person is engaged in STEM   
 Scouts? What makes STEM Scouting unique and in what   
 ways does it prepare participants for the future?

A Our survey results have shown that our members have   
 increased school performance and discovered entirely   
 new things while having fun. 

 STEM Scouts also develop, through their lab activities,  
 the kinds of skills that will place them in good stead both  
 in post-secondary education and in the workplace:   
 improved communication, leadership, teamwork, and other  
 intangible qualities.

  STEM Scouts also have direct interaction with mentors and   
 volunteers who are STEM professionals and can help students  
 learn more about potential careers.

Q How will participants stay engaged? How will it be kept fun,  
 fast-paced and interesting?

A Our hands-on experiments are a big part of making each   
 meeting fun and engaging. Scouts rotate through different   
 roles on the team, a process which also keeps them involved  
 and engaged as they learn to do different jobs.

Q Will there be some structured award system or success   
 recognition built into the program?

A STEM Scouts does not have ranks, but Scouts can earn  
 digital badges as well as tangible achievement awards.




