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•	 Spark and sustain enthusiasm for science

•	 Introduce leading scientists as role models

•	 Encourage scientific discovery and curiosity

•	 Inspire students to see that they can have 
STEM careers
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Answering that question and addressing the need to keep all kids 
interested in science is more important than ever. Science, technology, 
engineering, and math (STEM) fields are growing faster than other 
occupations. Current estimates predict that we’ll need 1,000,000 
additional STEM professionals in the next decade—about the same 
time that many of your students will enter the workforce.

Here’s a look at what’s to come:

With the middle school projects and activities provided here, 
students will learn about female scientists who are leading the way 
to beat blood cancers. They’ll see how women have made vital 
contributions to science throughout history, from winning Nobel 
Prizes to making breakthrough discoveries. They’ll understand that 
STEM fields require creativity and problem solving. And they’ll take 
on engaging projects sure to have a lasting impact.

Young children love science. But as kids get 
older, too often boys continue their love for 
science while many girls lose interest. Why?

Fields with maximum job growth 

  biomedical engineering

  medical science

  health care

8,650,000
Estimated size of the STEM 

workforce in the US

1,000,000 
Number of additional STEM 
professionals needed in the next 
decade

25 (number that are in STEM
 fields)

30 fastest 
growing 

occupations
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Try these tools to help engage all of your students in science:

Middle School: Dr. Wendy Stock
Women in Science
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From Ice Cream Scooper 
to Scientist

Name 
Reading informational text

As a teenager, Dr. Wendy Stock worked for four summers at an ice cream stand that had no air conditioning. For only $1.00 per hour, she served up ice cream cones and banana splits. Years later, she worked an extremely long shift at a hospital as a medical intern, and her legs ached terribly that night. Dr. Stock realized she had experienced that feeling before, during her ice cream scooping days: “It suddenly hit me: it was the same ache from standing in that tiny, cramped booth for eight to ten hours a day.” 
Dr. Stock’s first job was a far cry from the career she has today as a hematologist at the University of Chicago. A hematologist is a physician who specializes in diagnosing and treating diseases of the blood. She treats patients with leukemia and special cancers called myelodysplastic syndromes, or MDS. In MDS, some of the blood-forming cells in the body’s bone marrow are abnormal. The MDS in some patients can progress to a serious form of leukemia called acute myeloid leukemia, or AML. Dr. Stock and her team of researchers work 

on  trying to understand how these types of leukemia develop. They hope to learn how to use their research to design 
clinical trials, or tests, that will help to improve treatments for patients. Career Surprise
Did Dr. Stock always know she wanted to go into medicine? Nope. In fact, she says, “I never even liked going to the doctor; 
I would cry every time.” As she grew up, she thought she wanted to be a biologist, like scientist Jane Goodall, who studied 
wild chimpanzees in Tanzania, Africa. One thing she did know early on was that she wanted to be challenged and do 
something meaningful—and she is. Dr. Stock says that the best parts of her busy days are “when I can deliver good news, 
or when patients five to 10 years out [past their diagnosis or treatment] come in to say hello, or when I get a letter from a 
patient who is thriving.” She also says, “I love working with patients, who teach me so much about courage, generosity, and grace. They are the motivation for my research.”

It has not always been easy to be a woman in science, and Dr. Stock has experienced challenges. She advises girls who want to pursue a science career to “do what you love and work hard. The passion that you have for the work will ultimately be the driver of success.” Dr. Stock’s career in science has been helped along the way by both male and female mentors. A mentor is someone who teaches, helps, and gives advice to a less experienced and often younger person. One of her mentors was sometimes very tough and demanding, but she says that what he taught her about treating people with leukemia was invaluable. Dr. Stock now says that the mentoring she does with younger colleagues, students, and others is “among the greatest joys of my career.” 
What advice does Dr. Stock have for younger people who are interested in science as a career? “The most important thing is to find your passion and pursue it. Stay open to new ideas and new opportunities. Sometimes, incredible things come up that completely change the way you think about things.”

Choose 
Science!

Power of the Team
When Dr. Stock worked as a 
teenager selling ice cream, she 
learned that she loved working 
with other people. That same spirit of collaboration and working 
together is part of what she finds 
so important in her career:  “What you realize in medicine is you 
can’t do it alone—you need a 
team.” A world traveler who has 
met people from all around the 
globe, Dr. Stock says, “What I’ve 
learned is that, no matter where 
we are from, we are all trying to 
solve the same problems—how to make our patients’ lives better.”

Middle School: The Immune System
Science Exploration Project
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THE SKINNY ON THE IMMUNE SYSTEMA Science Exploration Project
What’s So Important About Our Immune System?

Be a Science Investigator

Famous celebrities often need bodyguards to protect them from overly eager fans. Did you know you have your own built-in bodyguard? It’s called the immune system. The cells, tissue, and organs in this system work together to fight off sickness. Just like a good bodyguard recognizes potential danger, your body can recognize invaders like bacteria and viruses as being different from the body’s normal, healthy tissues. Once an invader has been identified, your immune system goes into attack mode to keep you safe.   
• Your skin has special cells that warn the body about incoming germs.  • Among the stars of the immune system are your white blood cells, your body’s germ fighters. There  are about 50 billion white blood cells in your bloodstream.

• Because your immune system produces so many different types of white blood cells,  your body can recognize almost any invading bacteria, virus, or other organism that has caused an infection.       • Researchers are developing new drugs that help a patient’s own immune system destroy cancer cells.• If you like science, consider a career in immunology, a science that deals with the immune system. As an immunologist, you might be a research scientist who works in a lab studying how the immune system works. You 
could also be a doctor who treats problems that involve the immune system, such as allergies, asthma, and eczema.

Take a closer look at your body’s immune system by completing a project that answers a related question. Choose a topic: Read the list of research questions below. Then circle one question to research, or come up with one of 
your own. If you are working with a partner or a group, discuss the questions before selecting a topic.      • Skin, Spit, and Snot: What roles do the skin, saliva, and mucus play in keeping pathogens from making you sick?       • The Inner Fighters: What are macrophages, neutrophils, T cells, B cells, and NK cells? How do they protect your 

body against disease?
• Bacteria or a Virus?: What is the difference between a bacterial infection and a viral infection? How are the 

treatments for these infections different?
• A Little-Known System: What is your body’s lymphatic system, and what does it do?   • Harnessing the Immune System: What is immunotherapy, and how is it helping patients with cancers like leukemia 

and lymphoma?    
• Immune System Problems: What major diseases and disorders do doctors of immunology diagnose  and treat? How is the immune system affected in each disorder?  • Career Options: What careers are available for someone interested in immunology? • Other: _____________________________________________________________

Name 
Completing a project

Choose 
Science!

Middle School: Katherine Johnson
Women in Science History
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From Math to the Moon

Name 
Reading informational text

Long before tablets and laptops, Katherine Johnson’s job was to be a “computer.” As a research mathematician for NASA, she turned a passion for math into a career that helped put a man on the moon. And it all began with counting. 

A Head for Numbers
As a child, Katherine Johnson loved one thing: counting. She says, “I counted everything. I  counted the steps to the road, the steps up to church, the number of dishes and silverware I washed…anything that could be counted, I did.” Johnson’s brilliant mind and knack for numbers revealed itself at an early age. Born in 1918 in West Virginia, Johnson started high school when she was only ten and graduated from high school at 14. When she later attended West Virginia State College, a math professor named Dr. Claytor recognized Johnson’s remarkable talent and told her, “You’d make a good research mathematician and I’m going to see that you’re prepared.” Johnson graduated from college at 18 with degrees in both mathematics and French. 

After college, Johnson got a teaching job, one of the only career options open to a black woman at that time. While at a family gathering in 1952, a relative told Johnson something that changed her life. The National Advisory Committee for Aeronautics, or NACA, was hiring African American women to work as “computers.” These 
women analyzed data and performed mathematical calculations for NACA’s engineers. Johnson decided to apply for the job. She 
was hired and started working in NACA’s West Area Computing unit, a group composed entirely of female African American 
mathematicians. Johnson became known in the program for being a whiz at calculations and for asking questions. She did not just 
want to do her work; she wanted to know the “whys,” “hows,” and “why nots” of the programs she was working on. At the time, 
Johnson’s unit did not attend any briefings or meetings with NACA’s engineers. Johnson asked if she could attend the meetings. 
NACA’s engineers began to depend on Johnson and see her as a leader and an invaluable member of the team. NASA Superstar
In 1958, NACA became the National Aeronautics and Space Administration (NASA). Johnson was asked by NASA to help determine 
how to get a human into space and back. She saw this huge feat as simply a matter of basic geometry. Johnson helped plot the path 
of Alan Shepard’s historic 1961 journey as the first American in space. Her next challenge was to help with the difficult calculations 
that would send a man in orbit around Earth. By this time, NASA had started using electronic computers to do their calculations, 
with Johnson and others in her group verifying the calculations. Astronaut John Glenn, the astronaut for the first orbit around Earth, thought it was too risky to put his trust in a computer. He told the engineers to “get the girl”—Johnson—to check every computer calculation by hand. Glenn said, “If she says they’re good, they’re good; then I’m ready to go.” Johnson later went on to do the calculations for the historic Apollo 11 moon landing. She also helped to develop NASA’s Space Shuttle program. 

Johnson retired from NASA in 1986. Since then, she has received numerous awards, including the Presidential Medal of Freedom in 2015. In 2016, NASA named a new building after her, the Katherine G. Johnson Computational Research Facility. That same year, author Margot Lee Shetterley published Hidden Figures: The American Dream and the Untold Story of the Black Women Mathematicians Who Helped Win the Space Race. The book became an Oscar-nominated film in 2016. 
Johnson spends time today talking with students about the many opportunities that are available through math and science. She encourages them to pursue careers in STEM—science, technology, engineering, and mathematics—saying, “Some things drop out of the public eye and will go away, but there will always be science, engineering, and technology. And there will always, always be mathematics. Everything is physics and math.”

Choose 
Science!

Asking Questions to 
Help  Others
When Johnson was a student in 
Dr. Claytor’s college class, she 
could sometimes see that others 
in her class did not understand 
a lesson: “I would ask questions 
to help them. He’d tell me that I 
should know the answer, and I 
finally had to tell him that I did 
know the answer, but the other 
students did not.” Even then 
Johnson was working to help 
others understand and appreciate the math that she loves.

Middle School: Dr. Katherine Borden
Women in Science
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Cancer Fighter Extraordinaire
Name Reading informational text

When the family car starts to make a funny noise, the average car owner is likely to 
head to an auto mechanic who can fix the problem. Auto mechanics get a lot of 
training on how the parts of a car work so that they can diagnose problems. 
Without this understanding, a mechanic can’t fix the screeching, rattling or 
clicking noise your car is making. 

Dr. Katherine Borden, who works at the University of Montreal in Canada, 
is a bit like an auto mechanic. She and her team of scientists hope to develop 
new ways to treat the blood cancer leukemia. Before they can do that, though, 
they have to first understand how leukemia cells work and how normal cells 
become transformed into cancer. 

Old Drug, New Use
Dr. Borden and her team have started by taking a close look at a protein called eIF4E. This research led them 
to  consider using an older drug called Ribavirin in a new cancer therapy. This antiviral drug was developed in 
the 1970s. It has been used in the treatment of respiratory infections, hepatitis C, and other illnesses. Dr. Borden 
wondered if it could possibly be used to help fight AML, or acute myeloid leukemia. AML is a very destructive 
form of cancer. So she tested her theory with patients who had AML. The results were exciting. Nine of the 
patients improved in just a few months. Some saw a significant drop in the number of leukemia cells in their 
bodies. Others went into remission. (Remission is when the symptoms of the cancer are much less severe.) 
One patient was even well enough to go scuba diving in Florida! As an added plus, the patients did not suffer 
from the dangerous and harsh side effects that are common when treating the cancer with chemotherapy and 
radiation. Dr. Borden and her team’s next move was to see if they could get even better results by combining 
Ribavirin with a standard chemotherapy drug. These efforts by Dr. Borden and her colleagues have one goal in 
mind: a world that no longer includes leukemia.  
 
Positive Impact on Patients
Doing research to help cancer patients is a career Dr. Borden loves. 
She says, “I am so lucky to have such a great job. Understanding the 
biochemistry of how cells work is fascinating.” She is also excited to 
have the chance to make a positive impact on patients’ lives. Though she 
has faced some obstacles as a woman in science, Dr. Borden is proud of 
herself and other female scientists. “We have the opportunity to shape 
the future,” she says. She tells girls who are interested in a science career 
that “determination is important as well as standing up for yourself.”  And 
to all kids who are thinking of becoming scientists, she has these words 
of encouragement: “You can be the first person in the entire world to 
discover something that might change how patients are treated.” 

Choose 
Science!

In the Stars
Why did Dr. Borden choose a 
career in science? As a child, 
she knew she wanted to become 
a scientist when she watched 
the original Star Trek television 
series. In this show, a character 
named Mr. Spock used science 
to save the universe (more than 
once!). Now she is busy saving 
the lives of patients who are 
facing leukemia. 

Middle School: Blood Basics
Science Exploration Project
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BLOOD BASICS
A Science Exploration Project

What’s So Important About Blood?

Be a Science Investigator

Blood—we simply can’t live without it. It’s a key player in keeping us alive 
and well. Blood helps our bodies maintain good health in many ways, such 
as supplying us with oxygen and protecting us against germs. Learning about 
blood may sound kind of gross, but it’s actually totally fascinating.  
 

• Blood may look red, but more than half of it is a watery yellow liquid 
called plasma.

• About 7% to 8% of your total body weight is blood. An average-size 
adult has eight to ten pints of blood, a 40-pound child has two or three 
pints of blood, and a newborn baby has about half a pint of blood.  

• If your blood did not have special cells called platelets, bleeding from 
even a small cut could become unstoppable, making it very dangerous.

• Blood is not produced in the bloodstream but in your bone marrow. 
• If you like science, consider a career in hematology, the science related to the cause, treatment, and prevention 

of diseases related to the blood. You could find yourself helping patients with diseases such as leukemia, 
lymphoma, and sickle cell anemia.

Take a closer look at your body’s blood by completing a project that answers a related question. 

Choose a topic: Read the list of research questions below. Then circle one question to research, or come up with one 
of your own. If you are working with a partner or a group, discuss the questions before selecting a topic.    
 

• Blood Matters: Why is blood important to good health?
• In the Blood: What are the principle components of blood, and what are the functions of each component?
• Building Blood: How is blood made?  
• White Blood Cells Working Together: What are the main types of white blood cells? How do they work 

together to fight disease?
• What Is Leukemia? How is it diagnosed and treated?
• What Is Lymphoma? How is it diagnosed and treated?
• Hematology News: What medical advances have been made recently to fight different blood diseases? 
• Career Options: What careers are available for someone interested in the science of the blood?   
• Other: _____________________________________________________________

Name Completing a project

Choose 
Science!

Middle School: Jane Goodall
Women in Science History
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Living Among Chimpanzees
Name Reading informational text

Jane Goodall never dreamed of becoming a scientist. She simply wanted to go to Africa, live with 
wild animals, and write books. In the 1930s and 1940s, there were few female scientists to look 
up to. It was Goodall’s mother who provided her with the inspiration she needed to follow 
her dreams: “You’ll have to work hard, take advantage of opportunities and never give 
up.” It was advice Goodall would follow, with unexpectedly significant results. 

Animal Behavior Enthusiast
Jane Goodall was born on April 3, 1934, in London, England. At an early age she was 
fascinated by animals, liking nothing better than observing native birds and animals 
and then drawing sketches of them. Goodall also loved to read, particularly books 
about animal behavior. After graduating from high school, she worked as a secretary. 
She also got a second job as a waitress so she could save money for her dreamed-of 
trip to Africa. When a friend invited Goodall to come to Kenya, Africa, Goodall 
jumped at the chance. Once there, she was introduced to famous paleontologist and 
anthropologist Louis Leakey. Little did she know that he would change her life forever. 

Leakey was looking for someone to study chimpanzees in the wild. He hired Goodall, even though she’d never been 
to college and had no formal education in animal behavior. In fact, Leakey thought her lack of training was a plus. He 
believed it gave Goodall a more open mind and would make her the perfect observer. In 1960, Goodall moved to the 
Gombe Stream Game Reserve in the African nation of Tanzania. Her dream was starting to come true. 

New Discoveries
Goodall began the challenge of getting the chimps at Gombe to accept her. She says of her first attempt: “I remember my 
first day, looking up from the shore of the forest, hearing the apes and the birds, and smelling the plants, and thinking this 
is very, very unreal. Then I started walking through the forest and as soon as a chimp saw me, it would run away.” Goodall 
found she could get no closer than 500 yards from the chimps before they took off. Finally, a male chimp (who Goodall 
later named David Greybeard) let Goodall watch him as he looked for food. Later, more and more chimps in David 
Greybeard’s troop, or group, allowed her to observe them. Goodall built trust 
with the chimps using a system that involved offering bananas. She also imitated 
their behavior and even ate their food. After two years of seeing Goodall every 
day, the chimps not only showed no fear of her but also would seek her out to see 
if she had any bananas. 

The relationship Goodall carefully built with the chimpanzees opened the door 
for her to observe behaviors no one had ever seen before. She was the first 
scientist to observe chimpanzees eating meat. At the time, scientists thought they 
ate only plants. Goodall also saw that the chimpanzees could make tools. Before 
this observation, scientists had thought only humans could make tools. She also 
observed that the chimps had a complex social system that included a “language” 
of about 20 individual sounds. Goodall’s groundbreaking observations became 
one of the most remarkable studies of primates in modern times. 

In 1965, Goodall finally went to college, receiving a PhD in ethology (the study 
of animal behavior). In 1977, she cofounded the Jane Goodall Institute for 
Wildlife Research, Education, and Conservation. Since her days living among 
chimpanzees, Goodall has worked passionately to educate the public about the 
endangered habitats of wild chimpanzees and the ethical treatment of animals.

Choose 
Science!

What’s in a Name?
Goodall gave names to 
the chimps—such as Fifi, 
Goliath, and Passion—that 
reflected what she saw as their 
personalities. Other scientists 
objected to this practice, 
saying it was wrong to give 
human traits to animals. 
Goodall pushed back on their 
objections, arguing that animals 
do indeed have personalities: 
“You cannot share your life with 
a dog, as I had done…, or a cat, 
and not know perfectly well 
that animals have personalities 
and minds and feelings.” 

Middle School: Dr. Rayne H. Rouce
Women in Science
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Teaching T Cells to Attack
Name 

Reading informational text

When Dr. Rayne H. Rouce started medical school, she had no idea that one day she would 

be doing research on how to use the body’s immune system to attack cancer cells. Years 

later, there’s nothing else this determined doctor and researcher would rather do. 

First a Volunteer
Dr. Rouce is a pediatric hematologist/oncologist. Hematology is the study and 

treatment of diseases that are related to the blood. Dr. Rouce works with infants, 

toddlers, children, adolescents, and teenagers who are facing leukemia or lymphoma. 

She spends most of her time trying to find new ways to treat these blood cancers. 

Dr. Rouce’s journey toward a career in science began when something happened 

that changed her life. That “something” was an opportunity she had to volunteer as 

a counselor at a camp for young cancer patients and their families. It sparked an interest 

in helping sick kids like her campers. She made up her mind to help people with cancer 

years later when she had to say goodbye to her first patient with refractory leukemia. (A person 

with refractory leukemia still has some leukemia cells in his or her bone marrow even after intensive treatments.) At that 

moment, “I knew that I would never be satisfied until we find a cure. I realized I needed to dedicate my career to fighting 

leukemia and lymphoma, as both a doctor and a scientist.”  

Now a Physician-Scientist
Today Dr. Rouce is a physician-scientist. She spends 75% of her time researching innovative ways to teach a patient’s 

immune system cells—specifically T cells—to target and kill their own leukemia cells and viruses in the blood. This type 

of treatment, called immunotherapy, often isn’t as hard on the body as radiation and chemotherapy, which can cause 

dangerous side effects like heart or lung problems. Dr. Rouce explains her work in this way: “I get to study in the laboratory 

the very mechanisms by which my patient’s tumor cells learn to outsmart immune system cells.” She loves that she can 

use what she learns through her research to treat her patients with “supercharged immune cells my colleagues and I have 

‘souped up’ in the laboratory,” she says. Through her research, Dr. Rouce and 

other cancer researchers can develop new ways to stop leukemia and lymphoma 

in its tracks and give patients a fighting chance. 

Still a Volunteer
As busy as Dr. Rouce is with her patients and research, she continues to make 

time for volunteering. For example, she still helps provide week-long summer 

camps for young cancer patients and their families. In 2017, she and some friends 

even worked together to help people in Houston who were stranded by the heavy 

flooding brought on by Hurricane Harvey. They used social media and a special 

app to connect people stranded in flooded homes with rescue teams. The result: 

over 50 people were rescued.

Many people would call Dr. Rouce an inspiration. Yet she insists, “I am inspired 

by my patients and their families. As a pediatric oncologist, I see innocent kiddos 

take on monumental tasks with unimaginable resilience. If they don’t give up, 

how can I?”

Choose 
Science!

Superheroes of 
Research
According to recent research, 

fewer than 30% of the world’s 

researchers are women. Dr. 

Rouce praises the strong, 

brilliant female scientists she has 

worked with: “I literally feel like 

I am surrounded by research 

superheroes, so I strive to inspire 

other women to put on their 

capes as well!” She encourages 

girls who are interested in science 

not to be intimidated. 

Middle School: Careers in Science
Science Exploration Project
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CAREERS IN SCIENCE
A Science Exploration Project

Why Should You Consider a Science-Related Career?

Be a Science Investigator

What does a scientist look like? You might think it’s someone wearing a lab coat, 

surrounded by beakers, and stuck in a noise-free lab for hours a day. But that image just 

isn’t accurate. A scientist can look like anyone—including you. As a scientist, you can 

send people into space, deep-sea dive to study sharks, develop virtual reality–based video 

games, create a one-of-a-kind robot, or find a cure for cancer. A career in science can give 

you the chance to make a difference in the world—and have fun while you’re doing it.

• There are literally thousands of science careers available today. Love the ocean? 

There’s a science career for that. Is the kitchen your happy place? Then consider 

becoming a food scientist. If you have a passion for something, there’s a science 

career related to it.

• The medical field is full of science career options. For example, medical researchers who are funded by The Leukemia & 

Lymphoma Society have learned how to use a patient’s lymphoma cells to make a personalized vaccine. They hope that 

adding this vaccine to other treatments will keep the disease from coming back.

• Do you love the idea of teaching others about science? Today’s schools need talented teachers who are passionate about 

science. As a science teacher, you may be the one who encourages a student who will later make an amazing scientific 

discovery. 

• It’s not too early to start considering a career in science. The more you learn about science careers, the more exciting 

possibilities you’ll see!

Take a closer look at careers in science by completing a project that answers a related question. 

Choose a topic: Read the list of research questions below. Then circle one question to research, or come up with one of your 

own. If you are working with a partner or a group, discuss the questions before selecting a topic.      

• Why Science? What are the benefits of pursuing a career in science? What are some of the most exciting career options out 

there today?      

• Hit the Books: What are the educational requirements for three different careers in science? How can someone prepare to 

pursue each of these careers? 

• What Makes a Scientist? Study three different scientists to determine the traits they have in common. From your study, 

what do you think are some of the characteristics of a good scientist?

• Career Spotlight: What science career do you think is really cool? What does a person with this career do?  

How could this career impact the world today and in the future?   

• In Demand: Why are workers with skills in science, technology, engineering, and math in such high  

demand today? What science-related skills are today’s employers looking for? 

• Girl Power: Choose a female scientist. What impact has she made on the world? What did  

she do, and how did she become interested in science? Tell her story.    

• Other: _____________________________________________________________

Name 
Completing a project

Choose 
Science!

Middle School: Marie Curie
Women in Science History
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A Curious Mind Makes History
Name 

Reading informational text

It was uncommon for a woman in the late 1800s to become a scientist. It was even rarer for a 

woman to triumph in the field of science. But triumph was exactly what Marie Curie  did.

A Thirst for Knowledge
Marie Curie was born Maria Sklodowska on November 7, 1867, in Poland. Her 

mother died when Marie was only 10. Marie’s father, a science teacher, encouraged 

his bright and inquisitive daughter in her studies. But he could not afford to send her 

to college. So Marie went to live with her sister Bronya in Paris, France. Once there, 

Marie worked out a unique deal with her sister: while Bronya attended university 

classes, Marie would get a job to support them both. After graduation, Bronya would 

work while Marie attended the university. During this arrangement, Marie got a job 

as a governess. She spent her spare time reading about physics, math, and chemistry. 

She eventually earned both a physics degree and a mathematics degree from Sorbonne 

University. 

Life in a Lab
When Marie met fellow scientist Pierre Curie in Paris, little did she know that they would become the dynamic duo of 

the science world. Marie and Pierre were soon married. They got jobs working in a poorly equipped lab at the School of 

Chemistry and Physics in Paris. The couple had to take up teaching just to make ends meet. In the lab, Marie began studying 

the invisible rays given off by the radioactive element uranium. She noticed that samples of pitchblende, a mineral that 

contains uranium, were much more radioactive than pure uranium. She hypothesized that the large readings of radioactivity 

proved that pitchblende contained an undiscovered element that was extremely radioactive. She and Pierre got to work testing 

her theory. They eventually were able to extract a black powder from the pitchblende that was more than 300 times more 

radioactive than uranium. They named this new element polonium after Marie’s home country of Poland. Further experiments 

produced another discovery: there was a second new element in pitchblende that was even more radioactive than polonium! 

The Curies named this element radium. In 1903, the couple was awarded the Nobel Prize for Physics for their work with 

radioactivity, making Marie the first woman to win a Nobel Prize. 

Only a few years later, Pierre was killed in Paris when he accidentally stepped in front 

of a horse-drawn carriage. Though grieving, Marie took over Pierre’s teaching job 

at Sorbonne University, becoming the school’s first female professor. She continued 

their scientific research. In 1911, Marie earned another Nobel Prize, this time in the 

field of chemistry. She became the first person—man or woman—to win two Nobel 

Prizes. 

Sadly, the discoveries that Marie and her husband made led to her death in 1934. 

The almost daily exposure to high doses of radiation was the cause. Marie, who used 

to carry small vials of radium in the pocket of her lab coat, died of aplastic anemia, 

a condition that happens when your body stops producing enough red blood cells. 

Though she met many obstacles along the way—including skeptics who believed that 

the world of science was no place for a woman—Marie used her brilliant mind to 

change the world. She once said, “Life is not easy for any of us. But what of that? We 

must have perseverance and above all confidence in ourselves. We must believe that 

we are gifted for something and that this thing must be attained.”

Choose 
Science!

Dangerous Artifacts
Marie Curie kept notebooks of 

her experiments and lab work. 

The notebooks and other 

personal items are housed in 

the national library of France. 

Even though they are over 100 

years old, the notebooks are 

still so radioactive that they 

have to be kept in lead boxes! 

Curie’s furniture and other 

belongings are so radioactive 

that visitors have to wear 

protective clothing.  

Middle School: Dr. Catriona Jamieson 
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A Creative Scientist Takes a 

Swipe at Cancer

Name 

Reading informational text

What do rock stars and scientists have in common? According to Dr. 

Catriona Jamieson, a scientist at the University of California-San Diego, 

the answer is creativity. She and her team of researchers put their creative 

thinking to work as they try to find better treatments for blood cancers and 

bone marrow disorders. 

Dr. Jamieson specializes in myeloproliferative disorders (MPDs) and leukemia, 

a type of blood cancer. MPDs are degenerative disorders. In a degenerative 

disorder, the body or part of the body becomes weaker or less able to function 

as time passes. The body of someone with an MPD produces too many 

blood cells. This can lead to myeloproliferative neoplasms, a group of 

blood cancers that produce too many white blood cells, red blood 

cells, and/or platelets. There are treatments available to patients, but 

these treatments have serious side effects and patients can become 

resistant  to them.

Looking for Options
To help find better ways to treat these problems, Dr. Jamieson studies two 

special types of cells in the neoplasms: mutant stem cells and progenitor 

cells. These cells can cause your body to produce cancer stem cells. 

A patient’s cancer stem cells can be sneaky. They can hide to escape 

chemotherapy, which is drug treatment used against diseases like cancer. 

These cancer stem cells can then activate again later and cause the patient’s 

leukemia to get worse or become resistant to treatment. Dr. Jamieson’s 

team works on detecting cancer stem cells and ridding the body of the 

ones that can cause a treated patient’s cancer to return. 

As busy as Dr. Jamieson is with her research, she also makes time to 

mentor others, including 20 scientists in her lab. (A mentor is someone 

who teaches, helps, and gives advice to a less experienced and often 

younger person.) Dr. Jamieson thinks mentoring is important for her to 

do because it has been critical to her success as a scientist. One of her own 

mentors “always encouraged me to pursue difficult scientific questions and 

translate discoveries whenever possible to the clinic.” She advises other 

women interested in a career in science to “surround yourself with people 

who support you.” That’s good advice from a talented scientist who is 

determined to make leukemia a thing of the past.

Choose 
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Strive for Excellence
Dr. Ann Mullally is a physician-scientist 

who works with patients at Dana-Farber 

Cancer Institute. She also runs a research 

lab based at Brigham and Women’s 

Hospital in Boston, Massachusetts, 

where she and her team study the cells 

and genes that cause blood cancers. Like 

Dr. Jamieson, Dr. Mullally focuses her 

research on myeloproliferative neoplasms, 

working to “understand the earliest 

steps in cancer development and, most 

importantly, to come up with new and 

better ways to treat these cancers.” What 

does Dr. Mullally find most exciting 

about her work as a scientist? “It’s very 

exciting and immensely gratifying to use 

a series of experiments to work out some 

aspect of biology that wasn’t previously 

understood.” She also loves it when 

discoveries made in her lab positively 

affect the patients she works with. Her 

advice to other women who work in 

science is simple: “Believe in yourself. 

Strive for excellence in everything you do. 

Take risks professionally. Spend time with 

people who make you laugh. And, above 

all, keep going!” 
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CELL SCIENCE
A Science Exploration Project

What’s So Important About Our Cells? 

Be a Science Investigator

You may have heard the saying, “Good things come in small packages.” That’s 

certainly true when talking about the tiny cells that make up the human body. 

Cells are the basic units of structure and function in all living things. There 

are about 200 different types of cells in your body. All of them are unique, 

specialized, and totally fascinating to learn about.   

• According to recent research, there are about 37 trillion cells in the human 

body.  

• Red blood cells are shaped a little like a doughnut. This helps them easily 

change shape so they can fit through the smallest blood vessels.  

• According to one scientific estimate, about 300 million cells die every 

minute in our bodies. (Don’t worry: your body will replace them!)

• Cancer happens when abnormal cells grow out of control and don’t die 

when they’re supposed to. The tumors these cells create can kill normal cells and damage the body. 

• If you like science, consider a career in cytology, a branch of biology that deals with the structure, function, 

reproduction, pathology, and life history of cells. With all the different cells in the body, the career options are plenty. 

For example, you could be a microbiologist who studies how abnormal cells cause diseases like cancer. You could also 

work as a pharmacologist who develops and tests new drugs. 

Take a closer look at your body’s cells by completing a project that answers a related question. 

Choose a topic: Read the list of research questions below. Then circle one question to research, or come up with one of 

your own. If you are working with a partner or a group, discuss the questions before selecting a topic.    

• Cell Structures: What are the parts of a human cell, and what function does each part have?     

• Diffusion Confusion: What is diffusion, and how does it relate to cells and your health?

• Cells, Cells, and More Cells: How do cells reproduce, and why is this important to health and body function?

• Blood Cell Basics: What are the different functions of red blood cells, white blood cells, and platelets? How does their 

structure and shape support their functions?

• Out of Control and Dangerous: What happens to the blood cells of patients with blood cancers like leukemia and 

lymphoma? How do these cancer cells differ from normal cells?

• An Incredible Cell Story: Who was Henrietta Lacks, and why is she important to the study of cells today? 

• Career Options: What careers are available for someone interested in cytology? 

• Other: _____________________________________________________________

Name 

Completing a project

Choose 
Science!
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A Head and Heart for ScienceName 

Reading informational text

Doctor, engineer, scientist, Peace Corps volunteer, business owner, astronaut—which would 

you   rather be? Dr. Mae Jemison decided she didn’t have to choose and became all of these 

and  more!

“I Want to Be a Scientist”
Dr. Jemison was born in Decatur, Alabama, on October 17, 1965. When she was three 

years old, her parents moved the family to Chicago, Illinois, for better educational 

opportunities. As a young student, Dr. Jemison could often be found in the school library 

reading books about all types of science, especially astronomy. When asked by her 

kindergarten teacher what she wanted to be when she grew up, she immediately replied, 

“I want to be a scientist.” Dr. Jemison explains that there was one thing about science 

that spoke both to her head and her heart: “...it was the creativity that drew me to it. The 

possibilities. Understanding what was going on in the world around me.” That excitement 

about the possibilities of science never left the young girl. 

At the age of only 16, Dr. Jemison earned a scholarship to Stanford University. She graduated in 1977 

with a degree in chemical engineering and a second degree in African American studies. Not done with her education yet, 

Dr. Jemison then decided to get her medical degree and become a doctor. During her time in medical school, she volunteered 

in Cuba, Kenya, and a refugee camp in Thailand. These experiences planted a seed of interest in working to help developing 

countries. (A  developing country is a country that has little industrial and economic activity and where people in general have 

low incomes.) After finishing medical school, Dr. Jemison became a volunteer for the Peace Corps in the African nation of Sierra 

Leone, where she served as a medical officer from 1983 to 1985. 

Answering the Call of Space
Though she was now a doctor and an engineer, Dr. Jemison had not lost her early interest in astronomy. She decided to apply to 

join NASA’s astronaut training program. It was a bold move: “I was always aware of space exploration...and I always assumed I 

would go into space. And that’s despite the fact that there were no women, and it was all white males.” In 1987, she was accepted 

and became the first African American woman ever admitted to the astronaut program. Five years later—on September 12, 

1992—she would head to space, becoming the first African American female astronaut. On the shuttle Endeavor, Dr. Jemison 

worked as a science-mission specialist. In this role, she would conduct experiments on weightlessness and motion sickness 

on the crew and herself. Dr. Jemison would spend more than 190 hours in space before returning to Earth. After making this 

historic flight, she spoke about the need for society to recognize that women and 

people of color can contribute if only given the chance. 

Dr. Jemison left NASA in 1993. She moved on to her next career by founding 

a technology company that looks at how to use technology to help developing 

countries. For example, her company developed a satellite-based telecommunications 

system to improve health in West Africa. She also created The Earth We Share, an 

international summer camp for middle- and high-schoolers. The camp focuses on 

improving science literacy and problem-solving skills. Dr. Jemison has received many 

honors and awards, including being inducted into the National Women’s Hall of Fame 

in 1993. Though she faced many obstacles as a woman and an African American, Dr. 

Jemison never gave up: “The issue is...what do you do with the obstacles that people 

put in front of you. You can buy into them, or you can give the obstacles back to 

that person. It doesn’t mean that it’s easy, but you can go around and you can create 

another path sometimes. But if you focus in on only that obstacle, then it’s very hard 

to move forward, because that’s where your attention will be drawn.” Those are wise 

words from a determined woman who “just wanted to go into space.” 
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Star Trek Star
There is another interesting 

“first” on Dr. Jemison’s resume. 

She loved the television series 

Star Trek: The Next Generation. 

One of the show’s stars heard 

that Dr. Jemison was a fan. So he 

arranged for Dr. Jemison to play 

a character named Lt.  Palmer 

in one of the episodes. This 

made Dr. Jemison the first real 

astronaut to appear on the 

space-themed show!

Grade-appropriate reading passages 
introducing current female researchers and 
their groundbreaking work
Questions follow each passage to gauge comprehension 
and to get students making connections with their own 
interests and influences in science.

Grade-appropriate reading passages 
showcasing important female scientists 
throughout history
As students will see, women have played important roles 
in science through the ages. In fact, a woman was the 
first person to win two Nobel Prizes!

Eye-opening science exploration projects
Forget boring reports. These projects get kids learning 
about blood, bones, cells, the circulatory system,  
the immune system, and more with creative,  
flexible activities.

Did you know?
Marie Curie was the first person to win two 
Nobel Prizes.
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Inspiring mini-posters to print and display
Put a face on science with these printable posters. 
Each features a quote from a female scientist and 
fun facts to serve as an ongoing reminder of the 
rewarding careers available in STEM.

Fun fact-a-day STEM calendar
Catch kids’ interest with fascinating facts, wild 
science words, mind-blowing scientific numbers, 
and grin-inducing science jokes to end each week 
with a smile. They’re perfect for science notebooks 
and daily thought starters to keep kids plugged into 
STEM.

Meet Dr. Borden
University of Montreal

Studying how leukemia cells work and new ways to treat the blood cancer for better results and fewer dangerous side effects

Inspired by watching the original Star Trek series and seeing Mr. Spock save the universe using science

“I am so lucky to have 
such a great job.”

—Dr. Katherine Borden

Choose 
Science!
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Globetrotting 
Monday

Fact-a-Day STEM Calendar
Hold students’ interest in STEM topics by sharing one fun and fascinating fact each day.

Over-the-top 
Tuesday

Wild Word  
Wednesday

Think-it-over  
Thursday

Fun-for-all 
Friday

Choose 
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Quark are believed to be 
one of the basic building 

blocks of matter. 

The element polonium 
is named after Poland.

5.88 trillion miles = a 
light year, the distance 
that light travels in a 
vacuum in a year. 

Absolute zero is the lowest 
temperature that can possibly 

be reached.

A chameleon can 
look in two different 
directions at once.

Why can’t you trust atoms? 
They make up everything.

Russian chemist Dmitri Mendeleev 
published what most consider to 
be the first periodic table in 1869.

The human body has over 
37 trillion cells.

Dark matter cannot be 
detected but scientists 
know it exists because 
of the pull of gravity.

Water can freeze 
and boil at the 
same time. 

Why did the scientist want a 
house without a doorbell?  

He wanted the no-bell prize.

The Greek philosopher 
Aristotle was one of the 
first to classify animals 
according to their 
characteristics. 

Every year about 
18,000 species are 
discovered—and about 
20,000 become extinct.

Substances that are 
immiscible are incapable 
of being mixed. Water 
and oil are an example.

A frog has an 
eardrum on the 
outside of its 
body.

Why was the book 
about helium on the 
bestseller list?  
Readers couldn’t put 
it down.

Gregor Mendel, who established 
genetics in the early 1900s, was 

an Austrian monk. 

The human body has more than 
60,000 miles of blood vessels—

enough to wrap around the world 
twice.

The scientific term for brain 
freeze is sphenopalatine 

ganglioneuralgia.

How did Ben 
Franklin feel after he 
discovered electricity? 
Shocked!

The word “scientist” was 
introduced by Cambridge 
University historian and 
philosopher William 
Whewell in 1834. 

Our brains have 
about 86 billion 
neurons.

An ectotherm is 
another word for a 
cold-blooded animal. 

In 2012 a fifth grader 
accidentally created a new 
molecule in science class.

What message 
would blood like to 
send to the world? 
B positive!

Middle School: Calendar
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Meet Jane Goodall
Born on April 3, 1934, in London, England

Loved observing and sketching animals and 
reading about animals

Moved to the Gombe Stream Game Reserve 
in the African nation of Tanzania

Discovered that chimpanzees ate meat, 
made tools, and used a language of about 20 
individual sounds

Earned a PhD in ethology and cofounded the 
Jane Goodall Institute for Wildlife Research, 
Education, and Conservation

“The greatest danger to 
our future is apathy.” 

—Jane Goodall

Choose 
Science!
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Meet Dr. Nichols
Chief Medical Officer for The Leukemia 

& Lymphoma Society

Oversees LLS’s scientific research 

projects, services for patients, and policy 

and advocacy programs

Loves that science lets her take a 

question and find answers for it

“People who think science is 

boring don’t know science!” 
—Dr. Gwen Nichols

Choose 
Science!
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Meet Dr. Jemison
Born in Decatur, Alabama, on  

October 17, 1965

Doctor, engineer, scientist, Peace Corps 

volunteer, business owner, astronaut

Earned degrees from Stanford University 

and Cornell University

First female African American astronaut; 

went into space on September 12, 1992

“I always assumed 

I would go into space.”
—Dr. Mae Jemison

Choose 
Science!
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Invite scientists into your classroom
Meeting real scientists and hearing firsthand about their work can be a powerful, life-changing experience. Here’s 
how to get started.

•	 Poll students’ parents. No doubt parents, grandparents, cousins, and family friends have interesting jobs in 
STEM fields.

•	 Connect with local colleges and universities. Professors and researchers oftentimes are available to visit 
classes to talk about their work and share how they got their start.

•	 Contact the speaker’s bureau or public relations office at your local hospital.
•	 Get in touch with professional organizations such as the American Association of University Women 

(AAUW), the National Society of Professional Engineers (NSPE), IEEE Women in Engineering, National 
Center for Women & Information Technology (NCWIT), and similar organizations active in your area.

•	 Explore online options. Skype in the Classroom provides virtual visits with professionals worldwide.
•	 Tap into local government. Your city or town employs engineers, actuaries, programmers, and planners 

whose work ties directly to STEM fields.
•	 Video clips are helpful too. Anytime you’re adding video to a lesson, look for segments that show diverse 

scientists; that way all of the students in your class will see scientists who look like them. 

Once you have a guest speaker lined up you’ll want to make sure students get a lot out of the experience. 
Spend a little time familiarizing students with the speaker’s topic. Ask each student to prepare 3-5 
questions to engage the speaker and fuel the conversation. Then, after the talk, discuss with 
students what they heard and help students investigate new subjects that the speaker 
covered. 



Middle School Activities 
and Teacher’s Guide
Women in Science

HeroSquad.org

Planning with your speaker
Your speaker may have limited experience with student groups. Once the 
date for the visit has been set, discuss with your guest topics such as

•	 your goal for the visit and what you hope students will learn
•	 topics related to the speaker’s field that students have studied and 

projects they’ve done
•	 special skills that you want students to know are involved in the 

person’s job. For example, what part does creative thinking or 
problem solving play? 

•	 a basic description of the types of activities the class responds to. For 
example, do they respond well to visuals or artifacts? Video clips? Q&A sessions? If your speaker is at all 
unsure, spend a few minutes brainstorming with him or her. Be careful not to use “teacher language” since 
your guest may not know what bell-ringer activities or exit tickets are. 

•	 what technology your guest may need. If he or she will be bringing a laptop or tablet, make sure you have 
the correct cords, passwords, and other connections to ensure everything will work. Guests may not realize 
that popular websites like YouTube are blocked at some schools. 

Science show-offs
Show off your students’ science exploration projects to your guest speakers. Getting insights, comments, and 
compliments from a scientist working in the field will be a memorable experience for students. 

Looking for more chances to share students’ work? Try these ideas (be sure students don’t include personally 
identifiable information):

•	 Have students photograph or record their projects; then upload these clips to Google Photos or a 
similar media-sharing service. Invite parents to click around to see the fun and educational projects 
students have created.

•	 Contact a local coffee shop or other retailer about displaying projects in a store window or entryway. 
Hospitals, universities, libraries, and government buildings can be great places to display student work 
as well.

•	 Display the projects during PTA meetings, sporting events, plays, concerts, and other school events so 
your whole community can see—and learn from—students’ creative efforts.

Showing off students’ projects invites positive reinforcement, encourages students to take pride in their 
work, and rewards them for diving deeply into a project. Projects like these can be key in encouraging all 
students’ interest in science.
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Dear Family,

Young children love science. But as kids get older, too often boys continue their love for science while many girls lose 
interest. Why? Research provides lots of possible answers. 

•	 Many girls have never seen or met a female scientist, engineer, programmer, mathematician, or researcher and they 
can’t picture themselves in a job like that. 

•	 Many girls see careers in STEM (science, technology, engineering, and math) as filled with calculations and 
experiments but with no potential for creative thinking or problem solving. (As it turns out, creativity is critical in 
STEM careers!) 

•	 Many girls don’t realize the wide-ranging positive impact of a STEM career (such as joining the fight to beat blood 
cancers).

Keeping all kids interested in science is more important than ever. STEM fields are growing faster than other occupations. 
Current estimates predict that we’ll need 1,000,000 additional STEM professionals in the next decade—about the 
same time that your children enter the workforce.

Here are a few other interesting statistics:

This year we’re using  materials provided by The Leukemia & Lymphoma Society to introduce students to female scientists 
who are leading the way in beating blood cancers. Students will see how women have made vital contributions to science 
throughout history, from winning Nobel Prizes to making breakthrough discoveries. They’ll learn that STEM fields require 
creativity and problem solving with the potential to make a huge positive impact. And they’ll take on engaging projects 
with lasting impact.

I hope you’ll encourage your child’s interest in STEM as well. 

• 	 When you run into a friend who works in STEM, ask him or her to tell you a little about what their company does, 
what projects they work on, and when they got interested in science. 

• 	 Talk about how science, technology, engineering, and math factor into your day.

• 	 Make time for local science festivals, speakers, or museum exhibits. 

• 	 Look up fascinating facts, simple experiments, or even science-related puns and jokes. 

• 	 Most of all, encourage your child to work hard to build the base knowledge needed  
for a STEM career if that’s what he or she chooses down the road.

Please let me know what questions you have. 

_________________________________________
                                          (teacher’s name)

Fields with maximum job growth 

  biomedical engineering

  medical science

  health care

25 (number that are in STEM
 fields)

30 fastest 
growing 

occupations


