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Purpose and the Invention of Kevlar: Stephanie Kwolek 
 

• Compelling Question 
o How can purposeful dedication to one’s work result in important achievements even in the event of 

mistakes and surprises? 
• Virtue: Purpose 
• Definition – Purpose is my answer to the question "why do I exist?" It is the reason for which I exist; it is 

my goal, that thing to which my actions are directed. It is our answer to the question “what are you for?” 
• Lesson Overview 

o In this lesson, students will learn how Stephanie Kwolek worked with purpose to conduct research 
in her chemistry lab. They will use this example to be purposeful in their own lives. 

• Objectives 
o Students will analyze Stephanie Kwolek’s purposeful behavior in her work as a chemistry 

researcher.   
o Students will evaluate the value in acting with purpose. 
o Students will apply their knowledge of the virtue purpose to their own lives.  

• Background 
o Stephanie Kwolek, whose parents were working-class Polish immigrants, was born in Pennsylvania 

in 1923. As a child Stephanie spent many hours outdoors with her father, who was a naturalist and 
cultivated in his daughter an intense curiosity. Stephanie credited him with inspiring her interest in 
science, and she hoped to become a doctor. However, her father died when she was only ten years 
old, making the costs of medical school out of reach. Stephanie’s mother inspired her love of fabrics 
and an interest in sewing. Stephanie considered a career as a fashion designer, but regardless of the 
ultimate career path she chose, her mother insisted that she get a good education. When Stephanie 
graduated from Margaret Morrison Carnegie College in 1946 with her Bachelor’s degree in 
chemistry, she planned to work in some chemistry-related field only until she could save enough 
money to go to medical school. She applied for work at Dupont and at several other potential 
employers. At the end of her initial discussion at Dupont, the interviewer told her he would let her 
know within two weeks whether he would offer her a job. She assertively pressed to get his answer 
sooner, though, because she needed to respond to another job offer. He offered her a job in a 
temporary research position on the spot. She worked very hard. She was determined to prove 
herself to be a serious scientist and she did not want to lose her lab position as many women did in 
the continuing wind-down at the end of World War II. 

• Vocabulary 
o Naturalist 
o Dupont 
o Assertively 
o Synthetic 
o Polymers 
o Radial tires 
o Liquid crystalline polymers 
o Spinneret 
o Solvent 
o Serendipity 
o Kevlar 
o Royalties 

• Introduce Text 
o Have students read the background and narrative, keeping the “Walk-In-The-Shoes” question in 

mind as they read. Then have them answer the remaining questions below. 
• Walk-In-The-Shoes Questions 

o As you read, imagine you are the protagonist.  
 What challenges are you facing?  
 What fears or concerns might you have?  
 What may prevent you from acting in the way you ought?   
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• Observation Questions 
o What was Kwolek’s purpose in developing Kevlar?  
o What adverse events did Kwolek encounter and how did she respond to adversity at several 

different points in her life?  
o As a young person, Kwolek saw several different possible identities for herself. What identities or 

roles do you have? Which is most significant to you? Why? Which is most significant to others? 
Why?  

• Discussion Questions 
o Discuss the following questions with your students.  

 What is the historical context of the narrative? 
 What historical circumstances presented a challenge to the protagonist? 
 How and why did the individual exhibit a moral and/or civic virtue in facing and 

overcoming the challenge? 
 How did the exercise of the virtue benefit civil society? 
 How might exercise of the virtue benefit the protagonist? 
 What might the exercise of the virtue cost the protagonist? 
 Would you react the same under similar circumstances? Why or why not? 
 How can you act similarly in your own life? What obstacles must you overcome in order to 

do so? 
• Additional Resources 

o “Chemical Heritage Foundation, Philadelphia, PA. Oral Histories: Stephanie L. Kwolek, 
http://www.chemheritage.org/discover/collections/oral-histories/details/kwolek-stephanie-l-
0168.aspx  

o Famous Women Inventors: Stephanie Kwolek, Inventor of Kevlar, http://www.women-
inventors.com/Stephanie-Kwolek.asp 

o Pearce, Jeremy. “Stephanie L. Kwolek, Inventor of Kevlar, Is Dead at 90.” The New York Times, June 
20, 2014. 

  

http://www.chemheritage.org/discover/collections/oral-histories/details/kwolek-stephanie-l-0168.aspx
http://www.chemheritage.org/discover/collections/oral-histories/details/kwolek-stephanie-l-0168.aspx
http://www.women-inventors.com/Stephanie-Kwolek.asp
http://www.women-inventors.com/Stephanie-Kwolek.asp
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Handout A: Purpose and the Invention of Kevlar: Stephanie Kwolek 
 
Background 

Stephanie Kwolek, whose parents were working-class Polish immigrants, was born in Pennsylvania in 1923. As a 
child Stephanie spent many hours outdoors with her father, who was a naturalist and cultivated in his daughter an 
intense curiosity. Stephanie credited him with inspiring her interest in science, and she hoped to become a doctor. 
However, her father died when she was only ten years old, making the costs of medical school out of reach. 
Stephanie’s mother inspired her love of fabrics and an interest in sewing. Stephanie considered a career as a 
fashion designer, but regardless of the ultimate career path she chose, her mother insisted that she get a good 
education. When Stephanie graduated from Margaret Morrison Carnegie College in 1946 with her Bachelor’s 
degree in chemistry, she planned to work in some chemistry-related field only until she could save enough money 
to go to medical school. She applied for work at Dupont and at several other potential employers. At the end of her 
initial discussion at Dupont, the interviewer told her he would let her know within two weeks whether he would 
offer her a job. She assertively pressed to get his answer sooner, though, because she needed to respond to another 
job offer. He offered her a job in a temporary research position on the spot. She worked very hard. She was 
determined to prove herself to be a serious scientist and she did not want to lose her lab position as many women 
did in the continuing wind-down at the end of World War II. 

Narrative 

Kwolek’s work focused on fibers as she tried to develop a synthetic material that could withstand extreme 
conditions. She found the work in the chemistry lab to be so interesting that she abandoned the idea of going to 
medical school; her 40-year career with Dupont had begun. In the 1960s, she and her research team were working 
with polymers to discover a lightweight fiber that would be strong enough to replace the steel in radial tires. In 
1964 Kwolek sought to convert a solid polymer into a liquid form, and did not get the results she expected in her 
experiment. Her “mistake” led to the discovery of an entirely new branch of synthetics: liquid crystalline polymers. 
Instead of a clear mixture with the consistency of molasses, she ended up with a murky, thin liquid that her team 
suggested she discard and start over. She persuaded her colleague to run the substance through the spinneret, 
which would remove the liquid solvent and leave the fibers behind. She called the result “a case of serendipity” 
when the solution’s molecules lined up parallel, as a form of liquid crystal. She experimented with performing the 
spinning step at low temperatures, and found that the fiber produced was extremely stiff. After repeating this 
result several times, Kwolek reported to her supervisors what she had discovered, patented the material in 1966, 
and the whole Pioneering Lab was assigned to develop commercial uses for the substance that came to be called 
Kevlar. A decade later, bullet-resistant vests made of Kevlar were made available to police departments. Within a 
few more years, the lightweight substance five times stronger than steel was used in many other products, from 
protective equipment like military helmets and extreme sports gear to skis, hiking and camping gear, and 
suspension bridge cables.  

The use of Kevlar has saved thousands of lives among police officers, soldiers, and others. Speaking of the 
breakthrough, Kwolek said, “I don’t think there’s anything like saving someone’s life to bring you satisfaction and 
happiness.” She did not profit from her discovery; she signed the royalties over to Dupont. She continued to enjoy 
her work at Dupont, leading polymer research until her retirement in 1986. Throughout her career and even after 
her retirement, Kwolek tutored high school students and served as a consultant and mentor to young scientists, 
especially young women. Kwolek was the recipient or co-recipient of 17 additional patents after Kevlar, and she 
won many awards for her work, including the1999 Lemelson-MIT Lifetime Achievement Award. She was inducted 
into the National Inventors Hall of Fame in 1994, only the fourth woman ever to be so honored. Though she died in 
2014, her work continues to inspire young scientists and save lives. Her 1959 article published in the Journal of 
Chemical Education, “The Nylon Rope Trick,” describes how to conduct a demonstration common in classrooms 
across the country. On the day of her death at age 90, Dupont announced that the one-millionth vest made with 
Kevlar technology was sold.  

 


