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Disclaimer
The resources and activities contained on the GEMS @ Purdue website are developed and/or curated by GEMS and are provided for educational and informational purposes only. Neither GEMS nor Purdue University takes responsibility for the implementation of these activities. Please use good judgment and supervise students at all times when doing challenges and activities.
Equal Access
In accordance with Purdue policies, all persons have equal access to Purdue University's educational programs, services and activities, without regard to race, religion, color, sex age, national origin or ancestry, marital status, parental status, sexual orientation, disability or status as a veteran. For a more complete statement of Purdue's policies of equal access and equal opportunity, see Purdue's non-discrimination policy. If you have any questions or concerns regarding these policies, please contact the Office of the Vice President for Ethics and Compliance at vpec@purdue.edu or (765) 494-5830.
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[bookmark: _Toc50000516][bookmark: _Toc1209134839][bookmark: _Toc1498345937][bookmark: _Toc223284680]OVERVIEW OF GEMS
[bookmark: _Toc1345726774][bookmark: _Toc1361115225][bookmark: _Toc91006028][bookmark: _Toc223284681]GEMS Background

GEMS (Girls Excelling in Math and Science) clubs were started in 1994 by a parent, Laura Reasoner Jones, who was dismayed to hear her 10-year old daughter Julie opt herself out of attending a magnet school saying, “Math is hard, Mom.” Jones knew that math was not hard for her daughter; Julie had great test scores and good grades. But Julie seemed to be starting that pre-adolescent girl slide into not wanting to appear smart, and Jones, who was also a teacher, knew she had to do something to stop it.
She started the first GEMS club at Julie’s school for her and her friends in fifth and sixth grade, and the clubs have spread all over the world. Featured on the GEMS Web site, https://gems.education.purdue.edu , and in the AAUW video Tech- Savvy Girls, the GEMS clubs have become well-known for their consistent and effective approach to helping young girls become interested and stay involved in STEM.
GEMS is now hosted and sponsored by Purdue University’s College of Education (COE) and Center for Advancing the Teaching and Learning of STEM (CATALYST) and is an integral part of STEM teacher training. At its core, GEMS is a network of clubs designed to help young learners, and especially girls, see themselves as scientists, engineers, problem-solvers, and change-makers. These clubs operate globally and offer a wide range of activities that are flexible and tailored to the interests of the participants. The emphasis is on curiosity, creativity, and confidence—not competition.
 You and your club join a network of adults committed to helping girls reach their potential. 
Welcome to a wonderful adventure!




[bookmark: _Toc2034606275][bookmark: _Toc1375081463][bookmark: _Toc135876184][bookmark: _Toc223284682]Welcome Letter from the Founder, Laura Jones

Girls are vastly under-represented in the STEM fields, both in college and in the world of work. What does this mean?
It means that your daughters and your young friends are missing out on exciting, challenging careers with opportunities for high salaries and long-term growth potential.
It also means that the world at large is missing out on the dreams and contributions of almost half of the population.
What problems could be solved, discoveries made, or diseases cured when more girls and women are working on our world’s challenges? We will never know unless we invite and encourage more girls to explore these enticing fields.
GEMS stands for Girls Excelling in Math and Science, and STEM stands for Science, Technology, Engineering and Mathematics. GEMS clubs address the concerns of our society and encourage girls to explore the world of STEM and reach their dreams.
In this handbook, you will find everything you need to start and run your own GEMS club for school-age girls and resources to help you explore and investigate with them. You will also discover techniques for encouraging girls as young as preschoolers.

Enjoy your GEMS club. It may be the most rewarding experience you have ever undertaken.

Laura Reasoner Jones 
Founder and Director, GEMS
https://gems.education.purdue.edu




[bookmark: _Toc1061053199][bookmark: _Toc2054569037][bookmark: _Toc1124514392][bookmark: _Toc223284683]Why Do We Need GEMS Clubs?

Our experience running GEMS clubs since 1994 has shown us that girls function differently in single gender groups, particularly when it comes to learning and experiencing things that are intimidating or possibly perceived as difficult, such as science or technology.
Girls want to learn math and science but can have classroom experiences that put them at a disadvantage. For example, many studies show that teachers pay more attention to boys or students who “call out” answers, rather than choosing students equitably. Other teachers may use girls as behavior management tools, requiring students to sit boy-girl so that the girls act as role models or conversation stoppers.
Group work with mixed genders can be problematic, particularly with science and inquiry learning, with many boys taking over the experimental work, leaving the girls to take data or serve as the “recorder” for the group. Many girls tend to hang back in mixed gender groups, thereby losing the opportunity to actively participate in the science or technology or engineering. Girls also tend to stop trying when things become difficult, thinking that they just can’t learn it. Presenting STEM as difficult does not challenge many girls; instead it makes these fields daunting and unapproachable.
Many girls come to elementary school with little or no experience with “tinkering”—building with Legos™, helping a parent repair household items or open computers, etc. Girls also may have received many spoken and unspoken messages about STEM from parents, teachers, and television that math, science, and similar fields are not for girls, are too hard or are not valued.
GEMS clubs address all of these concerns and more. When you start a GEMS club, you immediately send the message that girls can do STEM, and that they are valued as a group and as individuals. You provide a risk-free environment where there is no competition other than doing your personal best. Emphasis is on learning and having fun, not being the fastest or loudest. All girls get to do all of the activities, and all girls get to experience success. Girls leave GEMS clubs meeting excited about their experiences and eager to share their learning with others.


[bookmark: _Toc1841297003][bookmark: _Toc483974799][bookmark: _Toc1816882629][bookmark: _Toc223284684]Why Should I Form a GEMS Club?

· Why not just tell girls to do more science?
· Why not just buy girls chemistry sets and LEGO® kits?
· Why not just tell parents to encourage their daughters to take more math courses?

Our experiences as GEMS club leaders and mothers show us that it just doesn’t work that way. Girls need more than one invitation, more than one encouraging voice. And they like to do things with their friends. They also need to feel that they can try new things without risk, without fear of “breaking it.” And that is exactly what a GEMS club does for a girl—it gives her the chance to try new things with her friends and to succeed without the pressure of grades or test scores, or boys watching.
You will find that your GEMS club gives many girls their first experience of using tools, mixing chemicals, wearing goggles, and making mistakes and laughing. These are wonderful experiences for every child, and they are the making of scientists and engineers.
You will also find that your GEMS club gives you experiences that you will never regret—the excitement of young girls understanding a difficult concept, the laughter as they experiment and explore the materials, and the eagerness with which they greet you each meeting. Girls are hungry for these kinds of experiences, and you are the lucky one who gets to provide them and share their enjoyment.

You are changing lives!




[bookmark: _Toc1085464813][bookmark: _Toc1521996728][bookmark: _Toc780708931][bookmark: _Toc223284685]What does a GEMS girl look like?
Results from the National Science Teachers Association’s Girls in Science show that girls who pursue studies and careers in STEM fields share many of the following characteristics:
· Confidence to explore new things
· Familiarity with tools
· Persistence in the face of confusion or difficulty
· Resilience in the presence of failure
· Ability to defend a position with evidence
[bookmark: _Toc762392566][bookmark: _Toc1526552310][bookmark: _Toc1952043026][bookmark: _Toc223284686]How do adults work best with girls to achieve this goal?
· They encourage student voices.
· They maintain high expectations.
· They share responsibility.
· They make equity explicit—they talk openly about challenges and opportunities.
· They reflect to improve their program.
[bookmark: _Toc1678912747][bookmark: _Toc249053596][bookmark: _Toc290056678][bookmark: _Toc223284687]What do we want girls to learn?
· We want them to wonder about the natural world.
· We want them to do the science.
· We want them to think critically, logically and skeptically.
· We want them to build and participate in a community of STEM professionals. 
[bookmark: _Toc775925082][bookmark: _Toc123438936][bookmark: _Toc1127737919][bookmark: _Toc223284688]GEMS Philosophy
· Let the girls take the lead.
· Do the STEM activities; don’t just talk about them.
· All girls have the potential to be interested in STEM; this is not a program just for girls identified as gifted.
· Experience—repeat—experience success in a non-risky environment
· All girls can have fun and learn.
· You can’t break it. This is especially important in technology.
· Dream big—there is nothing you cannot try.
· Get messy and stop the ‘ick’ factor.
· Draw out that quiet girl who holds back.
[bookmark: _Toc1629244269][bookmark: _Toc909050393][bookmark: _Toc687770130][bookmark: _Toc223284689]GEMS Overarching Goals

GEMS has five overarching goals that drive the planning and execution of every meeting
· Invite: Invite girls to science and engineering and math over and over. Young girls do not see themselves as participants in these fields—many societal messages discourage them. So, you need to make STEM inviting by making it accessible but not easy, fun but not silly, and challenging but not impossible.

· Entice: Make your GEMS club THE place to be—by marketing it through word of mouth and examples. Make sure that you plan carefully enough so that every girl goes home with good things to say and cool things to show or demonstrate.

· Encourage: This may be the hardest change any of us has to make—learning to encourage without giving false praise. It is important that you practice the words to say—change can be difficult and society has created a culture of praise that does not really help kids in the long run.  For example, instead of praise statements like “I’m so proud of you,” “You’re the smartest”, or “You were the first one to finish”, consider encouragement phrases like, “You really seem to enjoy learning,” “I like the way you figured that out”, and “You really contribute to our fun and learning. 

· Explore: GEMS is a place where girls and you can try things that either won’t or can’t be done in the regular classroom.  You can explore engineering, a subject that is rarely touched in elementary science. And you can delve into higher-grade math and science that will challenge the girls without putting them under undue pressure, because they don’t have to pass a test on it.

· Experience: GEMS is also a place where girls can get messy. They can get dirty, use tools, mix stuff up, and generally DO the science that is not possible to do during school. You also are able to ensure that each and every girl gets her hands in the activity, something that teachers struggle with due to time constraints. As educators have learned over the years, you can’t learn STEM without doing the STEM, and that is what the GEMS experience provides.
[bookmark: _Toc223405479][bookmark: _Toc547815072][bookmark: _Toc1788205553][bookmark: _Toc223284690]STARTING A GEMS CLUB
[bookmark: _Toc1752074857][bookmark: _Toc335827903][bookmark: _Toc424501675][bookmark: _Toc223284691]Recruiting GEMS Members
You will want to discuss recruitment thoroughly with the school/organization you are working with. GEMS was started for the average girl, the girl who may not know what she wants to do, the quiet girl who only needs to be shaken up a little. GEMS clubs were not designed to be limited to girls who have been identified as “gifted;” on the contrary, some of the best and most interesting responses have come from girls who were never thought to have exceptional talents.

So, be sure to find a mechanism to recruit girls who have limited English, who are observers, and who hang back but watch and wonder. How do you do this?
· Ask the girls. Ask the school/organization for a recruiting meeting or five minutes on their morning news show. Ask to be allowed to visit each room for five minutes during the morning meeting or announcement time. Make posters that invite all girls, not just the ones who always join.
· Ask the teachers. Charge them with thinking about the girls in their class who might benefit either because they don’t get much help at home or they can’t seem to speak up for themselves. Help the teachers to follow through on the permission forms by making sure the forms are returned to an easily accessible place (front office box, for example).

Prepare permission forms, and clearly state the dates, times, and place. Be sure to indicate if girls will need to get home by themselves. Be sure to have parent signatures and phone/email on the form and determine the school’s policy for children who are not picked up on time. Allow enough time for distribution and return of forms before the club sessions start.





[bookmark: _Toc1723388737][bookmark: _Toc622574194][bookmark: _Toc937195635][bookmark: _Toc223284692]Registration

Before you ever mention this club to the girls, have your registration plans in place.
Talk with the school. Find out how they handle registration for other clubs/events—Do they send papers to everyone? Do they allow you to come to the classes and speak? Do they prefer to hand-pick students? Remember—you are the guest in the school—it is a good idea to follow their procedures.
Be sure to set a clear cut-off date and stick to it. Also, be clear about what will happen if the number of girls who enroll exceeds the capacity. If you end up with more girls than you have room for, follow the plan to the letter, as you will have parents questioning your decisions.
Notify the girls who are enrolled and keep an email list of the parents so that you can notify and remind them of meetings. This is also a good way to get snack donations.
Save these forms from year to year. You may want to have GEMS alumnae volunteer or do a follow-up study.

There is a sample registration form on the next page. Feel free to use and modify it to meet your needs.












[bookmark: _Toc61646378][bookmark: _Toc1045951827][bookmark: _Toc1361315668][bookmark: _Toc223284693]Sample Registration Form
 GEMS is Enrolling 
Girls Excelling in Math and Science
[bookmark: _Toc557104700][bookmark: _Toc1046238636][bookmark: _Toc935971531]Attention third and fourth grade girls!
You are invited to register for the GEMS club at (your school) 
(Day) afternoons at (time) beginning (date).
This club will introduce you to many fun activities and careers in math, science, engineering, and technology.
If you are interested in joining and can commit to one meeting a month for the rest of the school year, please complete the form below, including your parents’ information and signature and return it to (teacher) in (room) by (date).
Due to space limitations, only (#) girls will be chosen randomly. There are no guarantees of acceptance—it is purely random. You will be notified if you are chosen on (date).
Questions? Email (leader)
Name: 		Grade: 	
Teacher: 	 GEMS member last year? 	
Parent Name and Signature: 	 	
Parent Email: 	 PRINT NEATLY
Walk home ? 	 OR Picked up by parent? 	
Can we take your daughter’s photograph and use it in our publicity? Yes	 No	
[bookmark: _Toc705707294][bookmark: _Toc329530339][bookmark: _Toc537129688]First meeting — (Date and Time). Girls will be dismissed to (room location) with the buses. You must be picked up at (time). This club is free. Meetings will be once a month on Monday afternoons—dates will be sent home on first meeting date.

[bookmark: _Toc609078401][bookmark: _Toc1797557572][bookmark: _Toc163603469][bookmark: _Toc223284694]Time Commitment and Scheduling Options

Choose what works best for you and your schedule, and for the girls and their schedules.
Examples:
· Once a month for two hours on the early dismissal days
· Once a month early in the morning for schools that start late
· Once a month in the afternoon
· Every week for ten straight weeks in the early spring when girls are not in sports
· Every other week during lunch

Each school and group of girls is different. If you have a guest speaker every meeting, you may want to plan to meet after school so that the speakers can attend within their own work schedule. If you have girls who participate in many after-school programs, you and the school may want to set aside a block of time that is dedicated to GEMS and does not interfere with other scheduled activities and sports.

The choice is up to you—make it work for you












[bookmark: _Toc857722259][bookmark: _Toc183830336][bookmark: _Toc1296804886][bookmark: _Toc223284695]Finding a Space
Your space can make or break your choices of activities, so seek out the best space possible. An ideal space includes:
· Easy access to materials - This means that you can move around enough to get the materials you bring or the materials the school provides. An extra table or two is ideal, so you can place your supplies away from the girls until you are ready for them. Many times you will be doing two or three different related activities during the meeting, and you don’t want to have to pass everything out until you are ready for it.
· Water /sinks/paper towels - Remember, we want the girls to get messy. And we want them to be safe and also to clean up after themselves as all good scientists do. So, rooms/pods with sinks and paper towels are great. This does not mean you can’t use a regular classroom, but a wet/dry area is ideal.
· School supplies - You will need standard school supplies handy—pencils, scrap paper, scissors, rulers, and markers/crayons. It is great to be in a cooperating teacher’s classroom, as she will have all this stuff ready for you to use. But if not, bring a little kit with you that the girls can use.
· Storage - It may be too much to ask the school/organization to store things for you—most schools are crowded and have no extra storage space. But if it is available, take it and be sure that it locks. You will find that you start to collect many different kinds of science and engineering supplies that you want to re-use, and it is important to have them always handy. Otherwise, be prepared to find a space in your house for all of the cool things you will start to find for your GEMS clubs.
· Room for working, listening, moving and regrouping - A great GEMS meeting has the girls moving around and out of their seats at least a third of the time. This may include looking at other groups’ results, changing partners, and sitting on the floor listening to instructions or reflecting together. You need this kind of room.





[bookmark: _Toc1185357217][bookmark: _Toc1194343712][bookmark: _Toc1401326267][bookmark: _Toc223284696]Contacts and Funding

You are going to need both contacts and funding. And it is pretty easy to get them both at the same time, especially the contacts. You are going to need either money for supplies, or access to an incredibly well-stocked science cabinet at your school. So, investigate the resources in your community:
· Purdue University: GEMS is sponsored and managed by Purdue’s Center for Advancing the Teaching and Learning of Stem (CATALYST) in the College of Education (HTTPS://GEMS.EDUCATION.PURDUE.EDU). See the GEMS website for club start-up packages, registering your club so that you can have access to funding and resources.
· AAUW: The American Association of University Women has a successful history of supporting girls and women in the STEM fields. Check their website for the local chapter and talk to the women involved.
· Local businesses: Getting more girls and women into STEM fields is a workforce issue, so businesses large and small are interested in supporting this effort. 
· School PTAs: This is a program serving the girls in your school. Begin by asking for a small amount and increase the request every couple of years.
· Professional Organizations: Contact groups such as the Society of Women Engineers and Women in Technology.
· Local community college or university: Go to the STEM departments. Talk with the department heads to see if there are either professional organizations or student groups who could help with money, supplies or speakers.
· Local Community Foundations: Did you know almost every community in the US has a community foundation that wants to improve the quality of life for its children? Look online to find yours.
· Parents: They are your greatest advocates.

Don’t be afraid to ask. People want to help, and they will be inspired and impressed by what you have taken on. 
One recommendation: Always send a short thank-you—a note from the girls with a picture, or a fun video. Create a standard thank you that is easy to make and be sure to send it. That way when you want to ask again, you are a welcome friend.

[bookmark: _Toc399016643][bookmark: _Toc1335676920][bookmark: _Toc1226203132][bookmark: _Toc223284697]Supplies

Collect a stash of supplies that you can use or store at the school/organization. You should be able to get most of these from the hosting school, so don’t buy them—just have them handy.
· Pencils/markers/crayons
· Scissors
· Rulers
· Clipboards/small whiteboards to write on
· Scrap paper
· Construction paper
· Tape
· Hand sanitizer
· Paper towels

For the following, see if you can buy these with money you get donated from the host/PTA/grants you work for
· Goggles— We like the ones that are purchased from science stores called “safety glasses”. They are hard plastic, easy to keep clean and don’t have that rubber smell
· Graduated cylinders—available possibly from the school or from science supply stores. The girls like to use them and they teach precision.
· Tools - One of the most important investments you can request money for and purchase is tools for the girls to use. We have used these over the years to take apart computers, work on LEGO® Robotics, design and assemble electric circuits, and more. Quality is not the most important thing here—quantity is. Go to the local hardware store and buy the sets of multiple sizes of screwdrivers, needle-nose pliers, and a few small hammers. See if the store will donate them to you, or let you have the discontinued ones at a discount. Then guard them with your life.



[bookmark: _Toc1994470104][bookmark: _Toc44773848][bookmark: _Toc834239169][bookmark: _Toc223284698]RUNNING A GEMS CLUB
[bookmark: _Toc954712078][bookmark: _Toc1488381558][bookmark: _Toc761648509][bookmark: _Toc223284699]Staff and Their Roles

[bookmark: _Toc1388780081][bookmark: _Toc372149685][bookmark: _Toc1809881822][bookmark: _Toc223284700]Leader(s):
That would be you. You are the leader, the person or persons who are responsible for organizing and planning of all of the activities, the person who spends nights trolling the Internet for fun science and engineering activities, and weekends begging for supplies and donations.
· The most important thing you can do is be sure to have fun. That is what the girls will remember. Even if the experiment doesn’t work, or the towers they build fall off the desks, your attitude toward the activity is what they will remember.
· You don’t have to know everything. Keep a running list of questions on the board or a large piece of paper and commit to finding the answer to them.
· You are the planner. You have to be the one who keeps things flowing. Dead time is not good with children; you can lose their interest very easily. So plan and make a list of things to do in order. 

Helpers:
Helpers are great, but be sure that you have specific tasks planned for them. Anyone who comes in to help deserves to be valued by being shown that they have a role to play.
· Good helpers are at least three years older than the girls in the club, high school age at least, and who understand the point of the club.
· Good helpers ask questions and don’t give answers; they say things like, “Why do you think that happened?” or “I wonder what will happen if you…”
· Good parent helpers let the GEMS girls do the activity without jumping to make sure they do it right.
· Parent helpers also know not to discuss other people’s children inside or outside of the club.
· Helpers are always on the lookout for good mentors/speakers and great activities and have no qualms about hitting up stores for donations of things like old film canisters, used coffee cans, etc. Helpers become scavengers like you.
[bookmark: _Toc1069333154][bookmark: _Toc1981591268][bookmark: _Toc718666975][bookmark: _Toc223284701]Sample 1-hour GEMS Meeting Schedule

First 5-10 minutes—Arrival
Girls arrive, places coats and backpacks out of room, find seats.
Hold to a short snack time—they love to talk, and can easily use up 20-25 minutes 	of your precious time.
5 minutes—Introduction to activity
Sometimes it is a “discovery time” or “launching” the activity. Lay out the purpose 	and the instructions at the beginning.
5 minutes—Discussion, questions, and answers
Talk about the new vocabulary involved, the demonstration, questions and review 	of process
30 minutes—Hands-on activity
Stop for discussion and questions if you need to, but try not to. Circulate around the room constantly.
10 minutes—Reflection 
Ask the girls to reflect on and evaluate what happened, using the reflection cards if you wish (See Appendix. Go over the take-home sheet. Talk about what they might want to find out more about.
5-10 minutes—Clean up.






[bookmark: _Toc1977425470][bookmark: _Toc1771104082][bookmark: _Toc2135591948][bookmark: _Toc223284702]Choosing Activities

Try to plan ahead for about 4-5 meetings at a time, or at least choose the subject area. That way, you don’t get accidentally stuck in a pattern or always doing chemistry or mental math, for instance. Sometimes it is easy to find a group of resources that lend themselves to GEMS meetings, and you don’t realize that you have not touched on other parts of STEM until it is too late.
· It is great to have at least one meeting where the emphasis is on building and working on spatial skills, an identified weakness of many girls. That meeting can take a lot of planning, as materials must usually be brought in.
· On the other hand, biology, chemistry and physics are easy and fun to plan for, so these tend to be easier ones to get ideas for and to prepare.
· It is also recommended to include at least one activity each year that looks like art, but is really STEM, like origami or paper engineering in the form of pop-up books.
Be sure to choose things that are active. Make sure that girls are not sitting and listening for more than 5-10 minutes at a time. It is fine if you explain/discuss at the beginning, do some active work, then reconvene in a circle for more explanation/reflection/discussion in the middle. It is good to get up and move around, and it gives everyone a chance to talk.
Other Ideas:
· Choose activities that are one or two years harder than what the girls typically do in school. GEMS is a risk-free environment, and this is a place to try hard things and practice productive struggle. This also helps avoid choosing an activity that they recently did in school!
· Remind the girls that everyone has strengths, and we are going to find strengths they never knew about.  Point out that if this activity is hard for you today, it may be that this is an area that you just haven’t had a lot of experience in yet, and that you can learn it, even if now is not the time to master it.
· Plan to group and regroup. Girls are happy when they are with other girls they know, but we make a point of randomly grouping them for at least half of the meetings. We justify this reminding them that they can make new friends and find other girls who have the skills they might need to succeed in a partnership. It is a good idea to set this as a rule/accepted structure at the very beginning of the club sessions. 
[bookmark: _Toc731339625][bookmark: _Toc732455456][bookmark: _Toc1535781388][bookmark: _Toc223284703]Tips for Leading the Club

· Practice “Wait Time.” New teachers have to practice this, and you will too. Try to wait at least 15 seconds before calling on a girl.  Let them see that you are waiting for all girls to process the question. After the comment or answer by one girl, wait again. Ask if anyone has something to add. Wait and listen to them.
· Look around and give eye contact all the time. It is easy to fall into the trap of calling on the first or loudest hand up, but give each girl a chance to think.
· Practice some conversation helpers such as, “Tell me a little more.” Tell me what you mean.” “You are saying that 	. Can you expand on that?”
· Understand that there will be mistakes and misunderstandings in the concepts you are trying to share. Have chart paper or a whiteboard so you can write their ideas down – this gives them value and sometimes they will see a mistake as it goes up, and correct themselves. Your goal is to create an atmosphere of trust in which girls can risk making a mistake without fear of shame or ridicule. Model and talk about making mistakes as discovery.
· Connect what they are doing for the activity to the real world or to a career. You might wrap up a session with a short clip of a real person doing similar tasks.
· Model for the girls that it is OK not to know everything, but that you will help them find out or will find out and bring it back to them. Help them learn how to seek answers to unknown things and not give up when things get difficult. 
· If you start to plan an activity and can’t get excited about it, then don’t do it. No matter how important the concept is that you want to teach or explore, it won’t be fun if you can’t even find the excitement in it as you plan. 
· STEM is all around us. See if the school will let you have some bulletin board space or room in their newsletter to place articles or cartoons or interesting information. There are many funny examples of math and science in cartoons every day—in the paper, in The New Yorker, and on the Internet. Find these for the girls and help them stretch their thinking.
· Remember, the point is to make it fun. If the experiment doesn’t work as planned, talk about what happened. Figure it out with the girls. If it is too hard, stop and talk about it. Be ready to roll with whatever happens—and tell them that STEM is like that--problems occur and you figure out what to do.  Providing a good place to explore STEM is the goal, not creating the perfectly controlled experiment.

[bookmark: _Toc913528505][bookmark: _Toc187566136][bookmark: _Toc502614864][bookmark: _Toc223284704]Safety

You are going to be doing some things in GEMS that are not normally done in a classroom. That said, you just need to be very aware of safety and be careful.
Rules to live by:
· Know the school rules (or the rules of the space you are using)
· No fire, obviously. Not even to demonstrate something. Even if you think that you can control an experiment, you can’t. A room of 24 perfectly behaved girls still is a hazard, so don’t even consider fire.
· No truly dangerous chemicals. You may find something very cool on the Internet you want to try, but heed the warnings. If you have to buy it from a science supply store, it is probably not good for elementary school.
· Have soap, paper towels, and water readily available. Immediate cleanup of any spill is essential.
· Have Band-Aids™ ready. 
· Use goggles and gloves whenever you think you should. The kids love them, and you will be protecting the girls.
· Review the rules before you start, and stop the group and review them in the middle.
· Jump on infractions right away. It seems harsh, but if you have said, “Don’t walk around with the scissors “, then you need to stop the group the second you see a girl walking around with the scissors. They get very excited about the projects, and rule-following goes right out of their heads. And girls love to share what they are doing or run to see what others are doing, meaning there is always a lot of moving around.
· Do not use tools such as screwdrivers or hammers until you know the girls and feel that you have control of the group. After a few meetings, you and the girls will know each other well enough to be able to get their attention and give clear directions.






[bookmark: _Toc1673003809][bookmark: _Toc631344867][bookmark: _Toc440170401][bookmark: _Toc223284705]Snacks
Snacks are a local decision, with a couple of suggestions based on long experience.
· If you meet after school, the girls are starving. They will welcome drinks and snacks, even if they are water and pretzel sticks, which we offered one lean year.
· Most parents are very willing to provide snacks or drinks for one meeting.
· Don’t spend the money you begged and pleaded for on food. It is too hard to get donations from people to be spending it on snacks. If parent donations are not an option, see if a local store will donate snacks.
· Snacks provide a huge social benefit to the meetings. Girls are social beings—they like having time to talk. But you are there with a mission, so snack time satisfies that talking need and you can get control of the meeting back after snack.
· Ask the school about allergies—most girls know their limits but you need to be aware of any allergies.
· Be aware of school rules about snacks.













[bookmark: _Toc1393256804][bookmark: _Toc1644194200][bookmark: _Toc322253111][bookmark: _Toc223284706]Some Top-notch GEMS Activities

Please don’t limit yourself to these, but they are really fun and informative activities that leaders have used successfully across the years.  There is information on each of these on the GEMS website. We also share favorite activities on the home page. 
· Chromatography T-shirts: Using permanent markers, the girls make designs on white t-shirts. Then we use eyedroppers of super-strength alcohol to make the permanent marker ink “give up” its colors and spread over the shirt.
· Building bridges out of candy: There are many bridge-building activities out there, but this one was the most fun. We use many different forms of candy to build bridges that would span a sheet of 8 ½ by 11 paper and support a full can of soda. The girls had to work with the strength of the candy and the span of the bridge to make a successful project. As with most activities, the girls worked in pairs.
· Estimating: Over the years we have done many estimating activities. This is one of the best and the easiest, and is a good one to start out the year: We went onto the M&Ms™ web site and found the approximate number of colors in each size and type of bag of M&Ms™. We then give each girl her own bag to count. We record data and graph it using computer programs (like Desmos, or Excel)
· Carbonation Celebration: Each year, the girls are fascinated with a little mild destruction. We combine baking soda “bombs” made out of Wintergreen Lifesavers™ in Coke™ bottles and Alka-Seltzer™ into a fun-filled afternoon talking about pressure and chemical reactions.
· Making paint from scratch:  Using a  recipe for paint found in an old Virginia history book, you can make paint used colored chalk and a glue and water mixture. The girls donned goggles and used hammers to pound the chalk into powder. Then they mixed their paints and painted charms to take home.
· Taking apart computers: Though finding some old computers can be tricky, it is  worth it to see the girls tear into the towers with screwdrivers. They are absolutely fascinated with the inner guts of these items and like to take home the contents to share with their families. You can sometimes get computers donated from  schools, surplus stores, or businesses.


[bookmark: _Toc1477922970][bookmark: _Toc315588641][bookmark: _Toc1083916763][bookmark: _Toc223284707]Working with Guest Speakers and Mentors

Consider the purpose of GEMS and the value of guest speakers and mentors for your club.
· Girls can see real women in the field—and possibly see themselves in these careers.
· They can ask questions and get a feel for the everyday life of a STEM professional.
· They can hear about challenges in getting the needed education and suggestions on how to meet these challenges.

Good guest speakers/mentors should:
· Be very comfortable talking about her job and her field and do it with great enthusiasm.
· Be able to share a hands-on activity with the girls and relate it to her profession. You can always provide the activity, but she should run it.
· Talk about her path to her career, how she got there, and what she sees for herself in the future.
· Mention a problem, but immediately tell how she solved it, with the help of another person, or through education.
· Talk about how hard work, not genius, got her to where she is today.

There are many ways you can bring guest speakers/mentors into your clubs.
· Invite local women from the STEM professions to talk about their lives and do a hands-on activity.
· Hold a videoconference with professionals in the field.
· Join online field trips 
· Use the wonderful videos available from Society of Women Engineers, Design Squad, Engineer Your Life, or Nova Science Now.

Have the girls prepare some questions ahead of time that they can ask the speaker 
[bookmark: _Toc804997606][bookmark: _Toc2141802266][bookmark: _Toc1079646204][bookmark: _Toc223284708]CONVERSATIONS ABOUT GEMS
[bookmark: _Toc1693814932][bookmark: _Toc1864606474][bookmark: _Toc1204520521][bookmark: _Toc223284709]Talking with girls about GEMS

Common sense and experience have shown that the best thing to do is explain the presence of GEMS as ordinary, and not as solving a workforce or gender equity problem. We never discuss the shortage of women in these fields. Instead, we talk about what great jobs there are, how much money you can make, and how satisfying these careers and fields can be.
Girls do not need to know that they are a minority in these fields. Informing them of this falls right into the trap of “Stereotype Threat” a well-researched phenomenon that means confirming a negative stereotype or thought pattern about oneself. 
For example, if we told our GEMS members that we started the club because there are fewer girls and women in STEM and because girls in general seem to stop wanting to go into these fields, we are subliminally suggesting to them that this will happen to them. 
How much better is it to say, “We are inviting you to join this fabulous club where you can do all these cool math, science, and engineering things and meet people who do them for a living?”  What girl wouldn’t like to be in that club?

So, if you are asked why you started GEMS, some good answers could be:
· I love math and science and want to share that with you.
· I love blowing things up.
· Math is the best mystery in the universe.
· Engineering is the coolest job—you are solving problems and helping people at the same time.
· Isn’t it fun to build and create?





[bookmark: _Toc779973983][bookmark: _Toc1380609224][bookmark: _Toc858569002][bookmark: _Toc223284710]Talking With Parents about GEMS

As a GEMS leader, set aside time to interact with parents as much as you can, even if it is just through handouts you send home. Parents want the best for their children, but may not realize the importance of what you are trying to accomplish in GEMS.

Some of the things you might discuss with parents:
· Let your child break things and take things apart.  Let her get dirty. Let her dig by the creek or in the playground. Let her plant seeds and grow them in her room or in your yard.
· Ask your child, what do you notice? What do you wonder? Share what you notice and wonder. Use the words “I wonder,” -- why you got that answer, why that happened, what would happen if, why this didn’t happen. 
· Watch very carefully what you say and do about math and science. Never share with your children the idea that you were bad at math or science at school, or you dislike it – Researchers found, for example, that as soon as mothers shared that idea with their daughters, their daughter’s achievement went down.
· Encourage a “growth mindset.”  When children have a growth mindset, they do well with challenges and do better in school overall. When children have a fixed mindset and they encounter difficult work, they often conclude that they are not “a math/science person”.  Instead of saying things like, “you are smart” when a child does something well, use a growth praise such as “it is great that you have learned that”, “I really like your thinking about that”. 
· Help your daughter know that it is ok to fail—it is very important for girls to take risks and learn from their mistakes. When she tells you something is hard for them, or they have made a mistake, tell them: “That’s wonderful, your brain is growing!”
· Find role models in everyday life. Ask the female pharmacist (in front of your daughter) about her education. Ask the neighbor who is a computer engineer to tell your daughter about her job. Look for opportunities for mentoring.
· Give her opportunities to learn and grow in non-traditional fields—encourage her to participate in LEGO® Robotic classes, computer programming, math clubs, etc.


[bookmark: _Toc2035181022][bookmark: _Toc1376504248][bookmark: _Toc516687558][bookmark: _Toc223284711]Talking with Teachers about GEMS

Teachers are your backbone—they will support you 100% as long as you work with them.
Recognize that today’s teachers have a lot of external pressures to focus on getting good standardized test scores from their students, which often means they do not have time to do the fun exploratory activities they used to do. Believe me, they want to! No one went into teaching so that she/he could achieve good test scores. Teachers also want their students to enjoy learning and be excited by the natural world. And you get to be the person who does this for them. You are in a wonderful position.
Teachers are a great resource for you. They have the supplies and the classroom space you need. Cultivate relationships with them. Respect their time, space, and supplies. And see if they will co- lead the club with you.

Some ideas for How Teachers Can Encourage Girls in STEM
· Provide multiple opportunities to "tinker" with materials. This should happen in all grades, not just the math manipulatives in the early grades. And make sure the girls do as much of the work as the boys. Give points for creativity and design as well as technical prowess.
· Watch your pronouns. Is every generic thing or animal a "he"? Do unidentified people in stories automatically become boys/men?
· Talk about careers and relate what kids are learning to how it could be used later in life. Make this a part of every math and science lesson. Let them hear the words "engineer," "scientist," and "researcher" every day of their school year.
· Push the girls—challenge them to learn more. Let them know that hard work does pay off, and that each person can learn how to do the math and science. 
· Assume the girls are interested.
· Dispel the myths:
· “Girls are not good at math and science.”
· “Girls who are smart will not be popular with boys.”
· “Scientists and engineers are nerds/geeks/whatever the prevailing term is.”
· “Math and science as professions are not family-friendly.”
· “Math (science) is tedious.”
· “Science and math are only for the brilliant, extraordinary student.”
[bookmark: _Toc1501460039][bookmark: _Toc778543512][bookmark: _Toc728710123][bookmark: _Toc223284712]Evaluation and Assessment

Although GEMS is for girls, it is essential that you plan some kind of pre- and post-valuation.
You need to decide what your goals are and measure your work to see if you are meeting or at least approaching those goals.
Using Survey Tools
· You can often find pre-designed surveys for children’s engagement in STEM online, or you can create your own that gets at the kinds of questions you want to learn more about from your club members.  
· We recommend using surveys for both your own personal reflection after a GEMS club year, as well as for your funding needs. If you can show potential funders that you are using standardized instruments for evaluation and have a consistent and effective evaluation plan in place, you will be considered more seriously.
· Survey data gives you information on what you need to plan the rest of the year and also where you need to start in with girls’ attitudes and feelings toward STEM. 

You can find an example survey on the next page that you can modify for your needs.










[bookmark: _Toc1751004439][bookmark: _Toc806842263][bookmark: _Toc320144937][bookmark: _Toc223284713]Sample GEMS Pre/Post Survey

1. Please mark how much you agree 🙂 or disagree 🙁. (😐 Means that you are not sure)
	
	 🙁 
	😐
	🙂

	a. I am good at science.
	□
	□
	□

	b. I am good at math.
	□
	□
	□

	c. I am good at engineering.
	□
	□
	□

	d. I like learning how things work.
	□
	□
	□

	e. I am creative.
	□
	□
	□



2. What do you think engineers or scientists might make that could make a difference in your life (either good or bad)? Draw a picture with a label or make a list in the space below.









3. Please mark how much you agree 🙂 or disagree 🙁. (😐 Means that you are not sure)

	
	 🙁 
	😐
	🙂

	a. I would like to be a scientist.
	□
	□
	□

	b. I would like to be an engineer.
	□
	□
	□

	c. I would like a job where I invent things.
	□
	□
	□

	d. I would like to design machines that help people walk.
	□
	□
	□

	e. I would enjoy a job helping to make new medicines.
	□
	□
	□

	f. I would enjoy a job helping to protect the environment.
	□
	□
	□

	g. Scientists help make people's lives better.
	□
	□
	□

	h. Engineers help make people's lives better.
	□
	□
	□

	i.	I know what scientists do for their jobs.
	□
	□
	□

	j.	I know what engineers do for their jobs.
	□
	□
	□



[bookmark: _Toc1588951472][bookmark: _Toc11974360][bookmark: _Toc842891632][bookmark: _Toc223284714]Reflection Cards 

We do not learn from experience… we learn from reflecting on experience.” 	Attributed to John Dewey

We also encourage you to use something like the reflection cards in the Appendix to help the girls understand their learning after each meeting. 

Asking the girls to reflect on their GEMS experience is one of the most important parts of the whole club meeting. Be sure to leave time for this.

There are many different ways to use these cards to help you and the girls make sense of the day’s events. You can:
· Sit in small groups at the end of the meeting and have each group choose one card and discuss the question. Each group then shares out briefly.
· Give a card to each girl and have her read and answer the question aloud. (This can be very intimidating, so it is good to know the girls well before you try this.)
· Choose one card at the beginning of the meeting and write the prompt on the board. Let each girl think about it as they work and share out at the end if they want.

Sample reflection cards are provided on the next two pages. 



	
How did you contribute to our meeting today?
	
What would you have done differently in the activity?
	
Describe your favorite part of GEMS today.

	
What did you learn about yourself and your friends?
	
Why did you succeed today?
	
How did another person in GEMS show creativity today?

	
How did another person in GEMS show collaboration today?
	
What risk did you take today?
	
What was the most challenging thing you or your group did today?

	
Describe one change you would make in this activity.
	 
Did your group become frustrated? How could you avoid that next time?
	 
How did you contribute to today’s activity?

	 
How did you make sure your ideas were heard?
	 
How did your group work together?
	 
How could your group be more effective?

	 
If you could add something to today, what would it be?
	
How much did you know about today’s activity before we started?
	 
What problem did your group solve today?
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