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Abstract:

Research demonstrates that women are underrepresented in the majority of science, 
technology, engineering and mathematics (STEM) fields.  At the same time, science and 
technology careers are increasing in number.  Women represent the largest potential
resource to fill this gap.  Early interest in science is the most important indicator of future 
STEM involvement.  Informal education is a key to developing interest.  Girls in Gear©
is an original program for Girl Scouts (GS), which has demonstrated early success at 
FIRST (For Inspiration and Recognition of Science and Technology) events.  By demand, 
FIRST Robotics Team 341 is making kits and instructions available for any group 
committed to running this program in concordance with a robotics competition event.

Background:

In 2006, 5.5 percent of female freshmen at four year colleges intended to major in the 
fields of computer sciences, engineering, mathematics/statistics and physical sciences.  
The same year 21.2 percent of the male students were entering these fields.  
Undergraduate enrollment in engineering programs, specifically, was 82.8 percent male 
and 17.2 percent female.  In the workforce, women represented about half of the people 
employed in all occupations, but were only 11% of engineers. 1

The United States (U.S.) Department of Labor has projected that jobs requiring training 
in science, technology, engineering and math will have increased four times faster than 
overall job growth between 1998 and 2008. 2 The U.S. needs skilled graduates in STEM 
fields to remain competitive in a global, knowledge-intensive economy. 3 According to 
Kate Pickle, STEM project manager for GS USA, girls “are the single greatest untapped 
resource for engineering talent in the United States, which expects a significant shortage 
of engineers by the year 2015.”4

In April, 2008, FIRST and the Girl Scouts of the USA announced a partnership.  FIRST 
is an organization “whose mission is to inspire young people to be science and 
technology leaders, by engaging them in exciting mentor-based programs that build 
science, engineering and technology skills, that inspire innovation, and that foster well-
rounded life capabilities including self-confidence, communication, and leadership.”5

According to www.girlscouts.org, “with nearly 3.7 million members throughout the 
United States, its territories, and globally, the Girl Scouts aim to build character and skills 
among girls for success in the real world.” 6 “Girl Scouts introduces girls of every age to 



science, technology, engineering, and math activities that are relevant to everyday life.”7

Today, 62% of national Girl Scout awards (Try-Its, Badges, Interest Project Patches, etc.) 
are related to STEM topics. 8

Quality informal STEM education:

A study released by the Girl Scouts of the USA and Motorola Foundation in December, 
2008 found that girls’ career choices are influenced by informal education programs 
which are exciting and hands-on.  The study identified 3 main program components to 
successfully engage girls in science and math: 

1. Make it real. Girls discover by doing.  Activities should emphasize how science 
and math affect everyday life. 

2. Make it relevant. Use real world examples in a project based format
3. Make it possible. Relationships with female role models and mentors increase 

girls’ self-confidence in their ability to succeed in STEM careers.  9

In addition to science and technology learning, informal programs teach communication, 
problem solving and teamwork.  The latter are skills which young people need for any 
career. 10

Girls in Gear©:     

Girls in Gear © is an educational offering that was designed specifically for Girl Scouts.  
Girls in Gear © was introduced as part of a Girl Scout silver award project by a 13 year 
old student who was a member of both the Girl Scouts and FIRST communities.  The 
project was first presented at an off season FIRST Robotics Challenge (FRC) and FIRST 
Tech Challenge (FTC) event in November, 2008.  

Girl Scout leaders registered for the program in advance.  Specific activities were 
carefully planned so that all girls would have the same opportunities in small groups.  In 
the Driving Zone, girls were able to drive a previously used competition robot and then 
had the opportunity to see, feel, and touch the parts that made up the robot.  Experienced 
female members of FIRST teams explained the parts and how they fit together to make 
the robot.  The girls then visited the competition areas, including the FTC arena and the 
FRC arena.  The girls learned about the robot building process/timeline and different 
roles available on a FIRST team.  In each arena they had the opportunity to see and learn 
about the robots in action.  Finally, the girls participated in the Speaker’s Corner where 
they had an opportunity to interact with female role models who were leaders in science 
and technology careers.  

The program was open to all age Girl Scouts.  Seventy girls registered for the event.  This 
was a first year event and was advertised locally.  Volunteers for the event were recruited 
from team members, team parents, and local FIRST teams.  Local area Girl Scouts 



enjoyed small group, interactive experiences with FIRST members, mentors, and 
professional role models.  

Feedback about the program was largely positive:

“I thought the program was excellent and I would definitely recommend it to 
other troops.  I brought six 7 to 9th grade girls with me and I asked them their 
reactions after the program.  My daughter and several others were inspired to join 
our high school's club when they get there.  …. Watching the huge robots in the 
gym was a lot of fun…  Student speakers were very good.”  - Troop leader

“I thought it was a terrific learning yet fun experience for the girls.  They saw 
women who are involved with electronics… and also had hands-on experience 
with operating remote-control robots as well as feeling and seeing actual gears 
used to build them.” - Parent of Girl Scout

“Please keep up your good work.  I think that it is very important for the girls to
have some experience with the ‘fun’ side of math and science so that their interest 
in careers involving math and/or science is stimulated.” - Event speaker.

By incorporating best practices, Girls in Gear© is created to promote interest and 
excitement in the areas of Science, Technology, Engineering and Math.  Girls in Gear© is 
intended to be run by local volunteers concurrently with any robotics competition event. 

Hosting a Girls in Gear © event:

If you would like to run a Girls in Gear © program at your competition you will need 
extra space, dedicated volunteers, a working robot and methods to demonstrate machine 
elements.  You will also need a Girls in Gear© kit.

In response to inquiries about how to run a Girls in Gear © program at your local robotics 
competition event, Team 341 has put together a complete kit.  The Girls in Gear © kit
includes the following:

Timeline and detailed instructions for program implementation
Detailed station descriptions
Suggestions for demonstrating machine elements
Communication masters
A video introduction for the Girl Scout audience
Participation patches*
Robot driving licenses*  
Instructions for volunteers
Parent education sheet*
Girl Scout Awards Resource
Graphics for Station Signs
Press kit to advertise the program



*No Team 341 logos are displayed on participant handout materials.  Team 341 will be 
available for consultation throughout the implementation process.  All kit materials are 
provided at cost including patches and driving licenses.

As a commitment to continuous program evaluation and quality improvement, Team 341
asks only that you use the Girls in Gear © name and logo in all correspondences related 
to your program, follow the program format, and provide survey feedback as requested 
after each event.  Team 341 is seeking grant funding to support this effort and would 
appreciate being copied on all publicity regarding any Girls in Gear© event.

To Order a Girls in Gear © Kit:

Please contact us at Girls.in.Gear@gmail.com

About FIRST Robotics Team 341, Miss Daisy:

Team 341 Miss Daisy is a FIRST Robotics team located in Ambler, PA.  Modeled after 
the national FIRST organization, Miss Daisy’s mission is to inspire young people to 
pursue careers in Mathematics, Engineering, Science and Technology. The team also puts 
a strong emphasis on community outreach, activities, and charity. These activities bring 
communities together as students, parents, teachers, and industrial mentors work in 
partnership to achieve a common goal.  Although the construction and programming of a 
robot is the central activity, our overall goal is to build people, not machines. This 
program was founded with the principal mission of student development and building 
community.  

Team 341 has a depth of experience in putting on programs which engage students of all 
ages.  We are an active organization which seeks to inspire students at every grade level. 
We make regular elementary and middle school presentations with the goal of getting all
students excited about technology and the value of pursuing their education to the fullest.
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