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Isabella Aiona Abbott - STEAM Hero - Ethnobotanist: Dr. Isabella Aiona Abbott was a pioneering
Native Hawaiian scientist who revolutionized marine botany and connected traditional knowledge
with modern science.

Amos Bronson Alcott - STEAM Hero - Educator and Philosopher: Amos Bronson Alcott was a
pioneering 19th-century teacher and thinker who championed progressive education, social reform,
and transcendentalist ideals despite facing repeated personal and financial setbacks.

Mary Anning - STEAM Hero - Paleontologist: Mary Anning was a self-taught fossil hunter whose
discoveries of ancient marine reptiles helped shape paleontology.

Virginia Apgar - STEAM Hero - Physician: Virginia Apgar was a groundbreaking doctor who created
the Apgar Score, a simple test that has helped save millions of newborns by checking their health
right after birth.

Karl Ernst von Baer - STEAM Hero - Embryologist: Dr. Karl Ernst von Baer established the field of
embryology, the study of how living things grow and develop from a tiny egg or seed into a fully
formed baby, animal, or plant.

Emile Berliner - STEAM Hero - Inventor and Audio Pioneer: Emile Berliner, an inventor, developed
innovations for recording and reproducing audio with the gramophone and disc records.

Norman Borlaug - STEAM Hero - Agriculturalist: Norman Borlaug, a plant scientist, increased global
food production by developing ultra-resilient grains.

James Braidwood - STEAM Hero - Firefighter: James Braidwood was a pioneering fire chief who
founded the first municipal fire department and revolutionized modern firefighting with lasting safety
and rescue techniques.

Eugene Wilson Caldwell - STEAM Hero - Engineer and Innovator: Eugene Wilson Caldwell was a
visionary engineer and physician whose groundbreaking work in x-ray technology helped revolutionize
medical imaging.

May Edward Chinn - STEAM Hero - Physician and Cancer Researcher: Dr. May Edward Chinn was a
pioneering physician who overcame racial and gender barriers to provide medical care in Harlem and
help advance early cancer detection in the United States.

Eugenie Clark - STEAM Hero - Ichthyologist: Eugenie Clark was a pioneering scientist who broke
gender barriers and made groundbreaking discoveries about sharks, transforming how we
understand and protect ocean life.

Martin Couney - STEAM Hero - Medical Pioneer: Martin Couney saved over 6,000 premature babies by
showcasing incubators at fairs and amusement parks, paving the way for modern neonatal care.

Charles Drew - STEAM Hero - Medical Researcher: Charles Drew, a surgeon and medical researcher,
developed large-scale solutions for storing blood.

Sylvia Earle - STEAM Hero - Marine Biologist: Sylvia Earle is a renowned ocean explorer and scientist
dedicated to protecting the ocean, named Time’s first Hero for the Planet in 1998.
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Jane Elliott - Civil Rights Hero - Educator: Jane Elliott is an educator and activist known for her “Brown
Eyes, Blue Eyes” exercise that teaches about racism and discrimination.

Sidney Farber - STEAM Hero - Pathologist: Sidney Farber was a visionary physician and researcher
whose breakthroughs in childhood leukemia treatment changed medicine and saved countless lives.

Kadambini Ganguly - Civil Rights Hero - Physician: Dr. Kadambini Bose Ganguly was the first Indian
woman trained in Western medicine to practice as a doctor in India.

Patricia Goldman-Rakic - STEAM Hero - Neuroscientist: Patricia Goldman-Rakic was a pioneering
neuroscientist whose groundbreaking research on the prefrontal cortex and working memory
transformed our understanding of the human brain.

Alice Hamilton - STEAM Hero - Physician: Dr. Alice Hamilton was a brave doctor and scientist who
studied dangerous workplace chemicals and helped create laws that made jobs safer for workers in
the United States and around the world.

Andrew Jackson Higgins - Wartime Hero - Boat Builder: Andrew Jackson Higgins was an inventive
boat builder whose designs gave the Allies the tools they needed to win World War II.

Maurice Hilleman - STEAM Hero - Microbiologist: Maurice Hilleman was a determined microbiologist
whose vaccines shaped modern medicine and saved countless lives.

Oscar Howe - STEAM Hero - Artist and Educator: Oscar Howe was a modernist painter and arts
educator who challenged art institutions’ preconceptions about Native American artwork.

Ernest Everett Just - STEAM Hero - Biologist: Ernest Everett Just was a pioneering scientist whose
discoveries about cell membranes and fertilization reshaped biology and overcame barriers of racial
injustice.

Frances Kelsey - STEAM Hero - Pharmacologist: Frances Kelsey was a Canadian-born
pharmacologist who, as a new employee at the U.S. Food and Drug Administration in 1960, protected
public health by standing firm against corporate pressure.

Pearl Kendrick - STEAM Hero - Bacteriologist: Pearl Kendrick was a pioneering scientist whose
research led to the creation of the first effective whooping cough vaccine, saving thousands of

Horace King - STEAM Hero - Builder-Architect: Horace King was a visionary builder whose skill,
perseverance, and leadership turned him from an enslaved man into a celebrated architect and public
servant.

Sofia Kovalevskaya - STEAM Hero - Mathematician: Sofia Kovalevskaya was the first woman in
Europe to earn a doctorate in mathematics and later became a professor at Stockholm University.

Hedy Lamarr - Wartime Hero — Actress and Inventor: Hedy Lamarr combined creativity, intelligence,
and bravery to innovate life-saving military radio technology while captivating audiences as a
Hollywood star.

Eugene Lazowski - Wartime Hero - Physician: Dr. Eugene tazowski was a Polish physician who used
medical science and creativity to save over 8,000 people during World War Il.
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Henrietta Swan Leavitt - STEAM Hero - Astronomer: Henrietta Leavitt was a brilliant and determined
astronomer whose groundbreaking discovery allowed humanity to understand the true scale of the
universe.

Justus von Liebig — STEAM Hero - Agricultural Chemist: Justus von Liebig was a German chemist
who revolutionized agriculture and education by founding modern organic chemistry and inventing
the first nitrogen-based fertilizer.

John Lomax - STEAM Hero - Musicologist: John Avery Lomax was a passionate folklorist whose
efforts safeguarded America’s folk traditions for future generations.

Muhammad ibn Musa Al-Khwarizmi - STEAM Hero - Mathematician: Muhammad ibn Musa al-
Khwarizmi was a Persian mathematician, astronomer, and geographer whose groundbreaking work in
algebra and algorithms shaped modern mathematics and science.

Cecilia Payne-Gaposchkin - STEAM Hero - Astronomer: Dr. Cecilia Payne-Gaposchkin discovered the
composition of stars.

Susan La Flesche Picotte - Civil Rights Hero - Medical Doctor: Susan La Flesche Picotte was the first
Native American to earn a medical degree in the United States.

Jean Purdy - STEAM Hero - Embryologist: Jean Purdy was a British nurse and embryologist who
played a central role in creating the world’s first successful in-vitro fertilization (IVF) baby.

Gene Shoemaker - STEAM Hero - Planetary Geologist: Gene Shoemaker was a pioneering planetary
geologist who founded the field of astrogeology and trained Apollo astronauts to explore the Moon.

John Snow - STEAM Hero - Physician: John Snow, a British physician, investigated the 1854 Broad
Street cholera outbreak and proved that contaminated water, not bad air, was spreading the disease.

Lutie Stearns - STEAM Hero - Librarian: Lutie Eugenia Stearns was a pioneering librarian who believed
books should be free and accessible to all, creating traveling libraries, fighting for children’s right to
borrow books, and leading efforts in literacy, women'’s rights, and community reform.

Helen Taussig - STEAM Hero - Pediatric Cardiologist: Dr. Helen Brooke Taussig was the founder of
pediatric cardiology.

Marie Tharp - STEAM Hero - Oceanic Cartographer: Marie Tharp was a pioneer who revealed the
hidden landscapes of the ocean floor and transformed geology forever.

Vivien Thomas - STEAM Hero - Surgeon: Vivien Thomas was instrumental in curing “blue baby
syndrome.”

Robert R. Williams - STEAM Hero - Research Chemist: Robert R. Williams discovered thiamin, cured
beriberi, and worked to enrich foods.
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Dr. Isabella Aiona Abbott - The Seaweed Scientist

Ethnobotanist
Born: June 20, 1919, Hana, Maui, HI, U.S.A.

Died: October 28, 2010, Oahu, HI, U.S.A.

Dr. Isabella Aiona Abbott was a pioneering Native Hawaiian
scientist who revolutionized marine botany and connected
traditional knowledge with modern science.

Born Isabella Kauakea Yau Yung Aiona on June 20, 1919, in Hana,

' Maui. As a young girl, Dr. Abbott loved spending time by the

®= ocean with her Native Hawaiian mother. Her mother taught her
‘\sa how to find and prepare edible seaweed, called limu. They

ﬁ collected it along the shore and used it in traditional Hawaiian

g 4 meals. These early experiences didn't just fill her belly; they

anford News Service  sparked a lifelong passion for the ocean and its plants.

Image credit: Courtesy o

Algae, including seaweed, is far more important than most people realize. Through photosynthesis,
algae create about 70% of the oxygen in Earth’s atmosphere, the air we breathe every day. Without
algae, the ocean'’s food chain would be very different, and life as we know it might not exist. Seaweed
also provides homes and food for many marine animals, from fish and crabs to sea urchins and
snails.

Today, scientists believe seaweed could help slow climate change by removing carbon from the air. It
can also help repair damaged marine ecosystems and be used to make renewable fuels and eco-
friendly plastics. Seaweed is healthy, full of vitamins and minerals, and delicious in many dishes.
Thanks to Dr. Abbott’'s work, seaweed went from being a traditional food to a key focus of global
scientific research.

Dr. Abbott also broke barriers for women and Native Hawaiians in science. At age 31, she became the
first Native Hawaiian woman to earn a Ph.D. in any science when she received her doctorate in
botany from the University of California, Berkeley. In 1971, she made history again as the first woman,
and first person of color, to become a faculty member in Stanford University’s biological sciences
department. She had already taught there for more than ten years before earning the official title.

After retiring from Stanford in 1982, Dr. Abbott returned to Hawaii to teach at the University of Hawaii.
She created a new undergraduate program in ethnobotany; the study of how different cultures use
plants. In her famous book on Hawaiian seaweed, she wrote that she wanted to “demonstrate the
vital link between Hawaiian plants and Hawaiian culture.” She did just that, uncovering traditional
uses for seaweed and helping to reintroduce it into modern Hawaiian life.

Dr. Abbott worked closely with Hawaiian elders to preserve oral histories and knowledge of the ocean
that were in danger of being forgotten. She helped turn this cultural knowledge into university courses
so the next generation could carry it forward. She also spoke out for safe and respectful ocean
practices, encouraging people to grow and harvest seaweed in ways that protect the environment.
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Over her career, Dr. Abbott wrote nearly 200 books and articles about seaweed and algae. She
discovered more than 200 new species, many of which now carry her name. She earned many
honors, including the Darbaker Prize from the Botanical Society of America and a Lifetime
Achievement Award from the Hawaii Department of Land and Natural Resources.

Dr. Isabella Abbott passed away in 2010 at the age of 91, in her home on Oahu near the ocean she
loved so deeply. She left behind a legacy that continues to inspire scientists, environmentalists, and
anyone who cares about protecting our natural world. Her passion for seaweed transformed science,
honored Hawaiian traditions, and opened doors for women in research. Thanks to her, the study of
seaweed is now recognized as essential for both the health of our planet and the future of our
oceans.

SOURCES:

Manalo-Camp, Adam Keawe. “A Campaign to Recognize Isabella Abbott's Enduring Legacy.” Ka Wai
Ola, 10 Jan. 2023, kawaiola.news/hoonaauao/a-campaign-to-recognize-isabella-abbotts-
enduring-legacy/.

“Marine Botanist Isabella Aiona Abbott and More Women to Know This Asian American and Pacific
Islander Heritage Month.” Smithsonian American Women’s History Museum,
womenshistory.si.edu/blog/marine-botanist-isabella-aiona-abbott-and-more-women-know-
asian-american-and-pacific-islander.

Memorial Resolution Isabella Aiona Abbott, web.stanford.edu/group/seaside/memorials/Abbottl.pdf.

Keywords: Science, Perseverance, Achievement, Build Bridges to Unite, Make a Difference, Innovation,
STEAM

Read Dr. Isabella Aiona Abbott’s Biography on the ARTEFFECT Website.
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Amos Bronson Alcott - Progressive Education Pioneer

Educator and Philosopher

Born: November 29, 1799, Wolcott, Connecticut U.S.A.
Died: March 4, 1888, Concord, Massachusetts U.S.A.

Amos Bronson Alcott was a pioneering 19th-century
teacher and thinker who championed progressive
education, social reform, and transcendentalist ideals
despite facing repeated personal and financial setbacks.

Born November 29, 1799, in Wolcott, Connecticut, into a
poor, mostly illiterate family as the eldest of eight children.
Amos’ mother encouraged him to read and write and,
growing up, he drew letters on his kitchen floorboards with
charcoal. He attended school for a short period of time, but
his family’s financial situation forced him to drop out.
| Working on his family’s farm, but wanting to continue his
o . education, teenage Amos taught himself. His love and
Image Source: Public Domain: . N .
https://commons.wikimedia.org/wiki/File:Bronson_Alcott  PASSION for learnlng later extended far beyond himself as he
_from_NYPL_gallery.jpg went on to become a teacher, philosopher and reformer.

e T,

Amos had many diverse jobs at the start of his career. For half a decade, he worked in a clock factory,
on a farm, as a handy-man and as a merchant who sold small items while traveling across the South.
After years of unfulfilling work, Amos pursued his real passion: education. Returning to his
hometown, he started schools and became a teacher. His most famous school was the Temple
School. At the time, widely accepted methods of teaching included rote memorization and strict
discipline, but Amos had a different approach to his lessons. His goal was to enlighten those he
taught with kindness, dialogue and empathy. Amos believed in cultivating the whole child; his
students studied common subjects alongside music, art, nature and movement. However, his unique
approach was not well-received and, as a result, his schools closed.

Amos’ progressive views extended beyond education as well. He was a vegetarian, abolitionist and
advocate for women'’s rights. In 1830, Amos married Abigail May, whose prominent progressive
views towards women's rights aligned with his. Together, they raised four daughters. One of their
daughters, Louisa May Alcott, went on to become a well-respected, renowned and fairly well-
compensated author whose most famous book, Little Women, remains an American classic. Amos’
circle was also filled with several influential people. Over the years, he grew close to Ralph Waldo
Emerson, Henry Thoreau, Charles Lane and other renowned philosophers.

With Charles, Amos pivoted his focus away from schools and toward communities. The two
attempted to form the Fruitlands, a community based on their transcendentalist beliefs in the hopes
of ensuring that all who lived in their community, human and animal alike, would have everything
necessary to enrich their souls. However, like Amos’ schools, the community failed and was
dismantled after just a few months due to a lack of definite rules and internal governance.
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Amos and his family never escaped the financial struggles he grew up with due to his failed schools,
dissolved community and distaste for the structure of capitalism. While many of Amos’ endeavors
did not work out as he intended, his ideals eventually garnered respect from the larger public. He
traveled throughout the Midwest to give lectures; wrote the books Tablets, Concord Days and Sonnets
and Canzonets; served as superintendent of the Concord School system in Concord, Massachusetts
for half a decade; and finally accomplished his goal of opening up a successful school. His Concord
School of Philosophy ran for nine years and had financial backing from his daughter Louisa. On
March 4, 1888, Amos passed away, leaving a legacy behind him as a groundbreaking progressive for
his time.

SOURCES:

“Amos Bronson Alcott (U.S. National Park Service).” National Parks Service, U.S. Department of the
Interior, www.nps.gov/people/bronson-alcott.htm.

“Bronson Alcott.” Encyclopaedia Britannica, Encyclopaedia Britannica, inc.,
www.britannica.com/biography/Bronson-Alcott.

Keywords: Innovation, Civil Rights, Courage, Perseverance, Repair the World — Tikkun Olam,
Responsibility, Challenge Injustices, Stand Up for Your Beliefs

Read Amos Bronson Alcott’s Biography on the ARTEFFECT Website.

Return to Table of Contents
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Mary Anning - The Fossilist Who Changed Science

Paleontologist
Born: May 21, 1799, Lyme Regis, Dorset, England
Died: March 9, 1847, in Lyme Regis

Mary Anning was a self-taught fossil hunter whose
discoveries of ancient marine reptiles helped shape
paleontology.

She was born in 1799 in Lyme Regis, a small town on the
southern coast of England. The area is now known as the
Jurassic Coast because it is rich in fossils from the time
. of the dinosaurs. Mary’s discoveries helped shape the
early study of paleontology, the science of ancient life.

Mary's family was extremely poor. Her father, Richard
Anning, was a cabinetmaker and an amateur fossil
collector. He would take Mary and her brother Joseph
with him to search for fossils along the cliffs. Mary
learned how to spot, clean, and sell fossils from her

Image Source: Public Domain:

https://commons.wikimedia.org/wiki/File:Mary_Anning_ father. When Richard died in 1810, the family was left in
painting.jpg debt. Mary was just 11 years old.

To help her family survive, Mary continued collecting and selling fossils. Her mother ran a small fossil
shop called Anning’s Fossil Depot, where tourists visiting the seaside town could buy fossil souvenirs.
During this time, fossil collecting was becoming popular, especially with wealthy people who kept
fossils in their ‘Cabinets of Curiosity.” One day, Joseph found a strange skull in the cliffs. Mary
carefully searched the area and, after months of hard work, uncovered the full skeleton. Scientists
later called it an Ichthyosaurus, which means ‘fish lizard.’ It was one of the first complete fossil
skeletons ever found and caused a stir in the scientific world. Mary continued to make important
discoveries. In 1823, she found the first full skeleton of a Plesiosaurus, a long-necked marine reptile.
At first, famous scientists, like the French expert Georges Cuvier, thought it was a fake. But after
close study, they realized it was real and praised Mary’s skill. In 1828, she discovered the first fossil
of a flying reptile outside Germany. This creature, later named Dimorphodon, was an early type of
pterosaur (flying reptile).

Although Mary had little formal education, she taught herself to read, and she studied geology and
anatomy on her own. She often knew more about fossils than the scientists who visited her. Some
respected her knowledge and asked her for help, but she was still not treated equally. Since she was
a woman and came from a poor background, she was not allowed to join the Geological Society of
London. She was also left out of scientific meetings, even ones about fossils she had discovered.
Male scientists often used her fossils in their papers without giving her credit. One woman, Lady
Harriet Silvester, wrote about how amazing it was that someone like Mary, poor and with no formal
schooling, could understand fossils so well. But instead of giving Mary credit for her hard work and
intelligence, she said Mary’s knowledge must have come from ‘divine favor.” This shows how hard it
was for women to be taken seriously in science at the time. Even with all of these challenges, Mary
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never gave up. She continued to hunt fossils and made many other discoveries, including early
studies of coprolites, or fossilized animal droppings. These helped scientists learn more about
ancient diets and ecosystems.

Mary Anning died from breast cancer in 1847 at the age of 47. Even though she made some of the
most important fossil discoveries of her time, she was still poor when she died and did not get the
recognition she deserved. Today, however, Mary is remembered as a pioneer. Many of her fossils are
displayed at the Natural History Museum in London, and she is now considered a foundational figure
in paleontology. Mary Anning'’s story is important because she changed science through
determination, skill, and curiosity. She broke through the barriers of poverty and sexism to make
discoveries that still amaze people today. Though she was once forgotten, she is now celebrated as
one of the greatest fossil hunters the world has ever known.

SOURCES:

“The Jurassic Period: How Did Dinosaurs Go from Basal to Bulky?” Natural History Museum,
www.nhm.ac.uk/discover/the-jurassic-period.html.

Mary Anning (1799-1847), ucmp.berkeley.edu/history/anning.html.

“Mary Anning.” Encyclopaedia Britannica, Encyclopaedia Britannica, inc., 18 July 2025,
www.britannica.com/biography/Mary-Anning.

Keywords: Science, Innovation, Perseverance, Courage, Responsibility, Selflessness, Face Prejudice,
make a Difference.

Read Mary Anning'’s Biography on the ARTEFFECT Website.
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Virginia Apgar - The Doctor Who Saved Newborn Lives
Physician

Born: June 7, 1909, Westfield, New Jersey, U.S.A.
Died: August 7, 1974, New York, New York, U.S.A.

Virginia Apgar was a groundbreaking doctor who created the Apgar
Score, a simple test that has helped save millions of newborns by
checking their health right after birth.

Born in 1909 in New Jersey, she became one of the most important
women in medicine during the 1900s. She is best known for creating the
Apgar Score, a quick test that doctors and nurses use to check a
newborn's health. Thanks to her work, millions of babies around the
world have been saved. Virginia Apgar was smart and determined. She
Image Source: Public Domain——  went to Columbia University’'s College of Physicians and Surgeons and
https://commons.wikimedia.org/wiki/ . N .
File:Virginia-Apgar-July-6-1959,jpg graduated in 1933. At the time, it was very rare for women to become
doctors. Out of her entire class, only four students were women. At first,
she wanted to be a surgeon, but her teachers encouraged her to switch to anesthesiology, which is
the care of patients before and during surgery. She trained in this new field and returned to Columbia

as the first woman to lead its anesthesia division.

By 1949, she became the first female full professor at Columbia’s medical school, a big achievement
for any doctor, especially a woman in the 1940s. As an anesthesiologist, she worked closely with
babies being born. She noticed that even though more children were surviving, many still died within
the first day of life. She wanted to find a way to quickly check which babies needed urgent help right
after birth. In 1952, Dr. Apgar created a simple scoring system that became known as the Apgar
Score. It looks at five signs of a baby’s health: heart rate, breathing, muscle tone, reflex response, and
skin color. Each area gets a score from 0 to 2, and the total is taken at one minute and five minutes
after birth. The score tells doctors if the baby is healthy or needs extra care. This idea may seem
basic today, but at the time it was revolutionary. The Apgar Score is still used in hospitals around the
world.

Later in her life, Dr. Apgar decided to focus on public health. In 1959, she joined the March of Dimes,
an organization that helps babies and pregnant women. She went back to school and earned a
Master of Public Health degree from Johns Hopkins University. As Vice President of Medical Affairs
at March of Dimes, she worked to prevent birth defects and improve infant health. She encouraged
the use of vaccines, like the rubella vaccine, and treatments like RhoGAM to protect babies from
certain diseases. Dr. Apgar was also a teacher and writer. She gave lectures around the world and
wrote more than 70 medical papers. In 1973, she published a book for parents called Is My Baby All
Right?, which helped families understand birth and baby care.

Even though she was a woman in a male-dominated field, Virginia Apgar received many honors
during her life. She was named ‘Woman of the Year in Science’ by Ladies’ Home Journal in 1973 and
received many honorary degrees. After she died in 1974 from liver disease, people continued to
celebrate her work. She was featured on a U.S. postage stamp in 1994 and was added to the National
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Women'’s Hall of Fame in 1995. In 2018, she was even honored with a Google Doodle on what would
have been her 109th birthday.

Today, her legacy continues. The Virginia Apgar Academy of Medical Educators at Columbia
University helps train future doctors. Her Apgar Score is still saving lives every day, and her story
continues to inspire people to make a difference in the world. Virginia Apgar showed that one person
can change medicine, and save lives, with hard work, kindness, and smart thinking. She opened doors
for women in science and made the world safer for newborn babies everywhere.

SOURCES:

“Biographical Overview | Virginia Apgar - Profiles in Science.” U.S. National Library of Medicine,
National Institutes of Health, profiles.nlm.nih.gov/spotlight/cp/feature/biographical-overview.

“Virginia Apgar, M.D.” March of Dimes, www.marchofdimes.org/about-us/mission/history/virginia-
apgar-md.

“Virginia Apgar’s Legacy Continues, 50 Years after Her Death.” Columbia University Irving Medical
Center, 22 Aug. 2024, www.cuimc.columbia.edu/news/virginia-apgars-legacy-continues-50-
years-after-her-death.

Keywords: Science, Innovation, Perseverance, Courage, Make a Difference, Face Prejudice, STEAM

Read Virginia Apgar’s Biography on the ARTEFFECT Website.
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Karl Ernst von Baer - Discovered the Mammal Egg

Embryologist
Born: February 28, 1792, Piibe, Estonia
Died: November 28, 1876, Dorpat, Estonia

Dr. Karl Ernst von Baer established the field of embryology, the
study of how living things grow and develop from a tiny egg or
seed into a fully formed baby, animal, or plant.

He was born in 1792 in what is now Estonia, into a large Baltic
German noble family. As one of ten children, von Baer was
sometimes raised by relatives. From a young age, he loved nature
and plants. Although he received private tutoring and went to
school, he was far more interested in studying the natural world

Image Citation: "Portrait of Karl Ernst von thanin military training
Baer. Wellcome M0017373.jpq" by Wellcome )

Images licensed under CC BY 4.0 / Cropped ] ) ] )
from original Von Baer attended the University of Dorpat in his hometown, where

he first studied medicine. Later, he continued his studies in
Germany. There, he met scientists who were interested in how embryos form and develop before
birth. His curiosity about the earliest stages of life led him to focus on how animals begin their
existence.

In 1826—1827, von Baer made one of the most important discoveries in biology. While examining the
ovaries of a dog under a microscope, he saw a tiny yellow spot inside a small sac. After careful study,
he realized it was the mammalian egg, the first one ever identified and described. That same year, he
published a scientific paper, De ovi mammalium et hominis genesi (On the Genesis of the Ovum of
Mammals and of Man), to share his discovery with the world.

After this breakthrough, von Baer began comparing embryos from many different animals. He found
that they all go through similar stages early in development. Between 1828 and 1837, he published
his famous book Uber Entwickelungsgeschichte der Thiere (On the Developmental History of Animals),
in which he introduced four laws of embryology, now known as von Baer’s Laws. These laws showed
that embryos start with general features common to a large group of animals and later develop the
special traits of their own species. This idea went against the popular belief of the time that embryos
“replayed” the adult stages of simpler animals as they developed.

Von Baer also discovered the notochord, a stiff rod of cells that appears early in vertebrate embryos.
The notochord helps guide the development of the backbone and nervous system. He showed that
embryos from fish, birds, reptiles, and mammals are so similar in their earliest stages that it can be
hard to tell them apart. He also described the three germ layers, ectoderm, mesoderm, and endoderm
that form early in development and later become all the different parts of the body. These ideas
became the foundation of modern embryology and developmental biology.

Von Baer’s interests went beyond embryology. He taught zoology and anatomy, helped found the
Russian Geographical Society, and studied topics like geography and fish conservation. He worked as
a professor in Kdnigsberg, Germany, and later became a member of the Imperial Academy of
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Sciences in Saint Petersburg, Russia. His achievements were recognized across Europe. In 1831, the
French Academy of Science awarded him a medal, and many other scientific organizations honored
him during his lifetime.

Although von Baer disagreed with some parts of Charles Darwin’s theory of evolution, Darwin admired
his work. Darwin especially valued von Baer’s insight that embryos of different species look alike
early in development because they share common beginnings, not because they are repeating the life
stages of other animals.

Karl Ernst von Baer died in 1876, leaving behind a remarkable scientific legacy. His discovery of the
mammalian egg, his laws of embryology, and his research on germ layers and early development
helped transform embryology into a modern science. His work laid the foundation for understanding
how animals and humans develop and influenced later ideas about evolution. Today, von Baer is
remembered as the father of comparative embryology and one of the most important scientists of
the 19th century.
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Emile Berliner - The Man Who Made Music Portable

Inventor and Audio Pioneer
Born: May 20, 1851, Hanover, Germany
Died: August 3, 1929, Washington, D.C., U.S.A.

Emile Berliner, an inventor, transformed the way we record
and listen to music with his creation of the gramophone and
disc records.

Born in Germany, Berliner was one of 13 children. He
attended school until the age of 14, then began working to
help support his family, taking jobs in places like a tie shop
and a printer. In 1870, he accepted a job at a dry-goods store
in Washington, D.C. and moved to the United States. After
three years, he relocated to New York City in search of better
opportunities, working by day and attending night classes. He
Image Source: Public Domain: eventually became an assistant in the chemical laboratory

https.//commons.wikimedia.org/wiki/File:Emile_Berliner_LC . . . .. . .
CN2014717588.tif of a scientist, a job that sparked his interest in invention.

When Berliner returned to Washington in 1876, he set up a small lab in his apartment. That year, the
city celebrated the 100th anniversary of the Declaration of Independence. Part of the celebration was
a demonstration of Alexander Graham Bell’s brand-new invention: the telephone.

The demonstration inspired Berliner to think about improving the device. He created a transmitter
that amplified the voice, making telephone calls clearer and more suitable for long distances.
Thomas Watson, Bell’s assistant and the recipient of the first-ever phone call, recognized its value.
Watson bought the rights to the invention and hired Berliner as a research assistant at the American
Bell Telephone Company (ABT Co.).

Berliner worked at ABT Co. for seven years. During that time, he became an American citizen and got
married. In 1881, he returned to Germany with his brother Joseph to start the Telephon-Fabrik
Berliner, the first European telephone company. He later came back to Washington as a private
researcher.

In 1886, Berliner began work on the invention that would define his career. By then, Thomas Edison
had already created the phonograph in 1877, which used a stylus to trace grooves on a rotating
cylinder. In the late 1880s, Berliner developed a similar device, but with one key change: the stylus
traced grooves on a flat disc instead of a cylinder. This design produced less sound distortion, was
easier to duplicate, and could be mass-produced.

Berliner called the discs “records” and the machine that played them the “gramophone.” The first
gramophones sold to the public were produced by a toy manufacturer and even used chocolate
records. Realizing the potential for more serious uses, Berliner founded the United States
Gramophone Company in 1895.
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The story of Berliner's gramophone is also a story of business evolution. Over time, a later version of
his Gramophone Company was acquired by the Victor Talking Machine Company, which eventually
became part of the Radio Corporation of America (RCA). RCA went on to dominate the music
industry, especially with the creation of the 45-rpm record, which became a standard for decades.

One of Berliner’s lasting contributions is also visual. In 1900, he registered a trademark: a dog
listening to a gramophone, head tilted to the side. This image became famous as the RCA logo,
symbolizing “His Master's Voice.” While RCA no longer uses the original design in its main branding,
the company still includes two small dogs in a corner of its website as a tribute.

Emile Berliner’s ideas reshaped the music industry. His gramophone and records allowed music to be
recorded, distributed, and enjoyed around the world, laying the foundation for record labels, hit
singles, and modern popular music. Without his work, the careers of countless artists, from early jazz
musicians to modern pop stars, might never have been heard beyond a live performance. His
inventions changed how people experienced sound, turning music into a shared cultural force that
crossed borders and generations.
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Norman Borlaug - The Man Who Fed the World

Agriculturalist

Born: March 25, 1914, Saude, lowa, U.S.A.
Died: September 12, 2009, Dallas, Texas, U.S.A.

Norman Borlaug, a plant scientist, increased global
food production by developing ultra-resilient grains.

Norman Borlaug was raised on a farm in lowa.
Originally, he wanted to be a teacher and athletic coach.
His life took a turn when a friend headed to the
University of Minnesota invited him to tag along. When
Borlaug flunked an entrance exam, he joined the
University’s General College. This was an admissions
path for students who didn't meet academic
requirements when they applied. He earned good
grades and transferred to the college of forestry. He
graduated with his bachelor’'s degree in 1937.

Image Source: Public Domain: .
https://commons.wikimedia.org/wiki/File:Norman_Borlaug_(2| Norman decided to apply for graduate school after

004).jpg attending a talk by plant pathologist E.C. Stalkman.
“When | heard him speak, it changed my life, my whole career,” Norman told Minnesota Magazine in
2004. In 1942, Borlaug earned a doctorate degree in plant pathology from the University of
Minnesota. He then worked for two years as a microbiologist at the Pont de Nemours Foundation.

In 1943, The Rockefeller Foundation and the Mexican government asked Borlaug to lead an innovative
plant science project. Besides a few days spent in Canada, Norman had never traveled out of the
country. Still, he accepted the offer and moved to Mexico in 1944. There, he developed a wheat variety
that resisted the fungus responsible for most wheat disease in Mexico. By working in different
locations at different times of the year, he developed grain that could be resilient in various climates.

Borlaug saw his new wheat as an opportunity to feed large populations facing dangerous food
shortages. His project in Mexico led to the establishment of the International Maize and Wheat
Improvement Center. There, a new generation of scientists learned his research and production
methods. Norman continued developing new wheat varieties. He was able to make one that
withstood pests, resisted diseases, and yielded two to three times the amount of grain produced by
traditional varieties. Mexican farmers began purchasing and planting these grains. Their production
skyrocketed.

Borlaug's work sparked a new era of food production. He was invited to replicate his success in India
and Pakistan. Projects followed in several other countries including the Philippines, Colombia,
Ecuador, Brazil, Iraq, and Egypt. His varieties of grain, and those made by people using similar
methods, led to a large increase in the amount of grain produced worldwide. People called it the
“Green Revolution.”

©2026 ARTEFFECTImc 17 4/28/2026



By 1970, over 1,900 scientists from over 15 countries had studied and worked at the International
Maize and Wheat Improvement Center. That year, Borlaug was awarded the Nobel Peace Prize. Mass
famines had been predicted to take place in the 1960's. Norman was credited for avoiding them by
introducing his high-yield grain in countries that had not previously been self-sufficient in grain
production. The legacy of his work is complex. Some believe that the Green Revolution was
destructive. They accuse Borlaug of creating agricultural systems that were environmentally and
economically unsustainable for the countries he worked with. Others believe that his work was vital,
and that it prevented more than a billion deaths.

Borlaug won the Presidential Medal of Freedom in 1977 and the Congressional Gold medal in 2007,
among many other notable honors. He served as Distinguished Professor of International Agriculture
at Texas A&M and continued to consult on agricultural projects in Mexico into his 90’s. He died of
cancer at the age of 95.
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James Braidwood - Pioneer of Modern Firefighting
Firefighter

Born: 1800, Edinburgh, Scotland
Died: June 22, 1861, London, England

James Braidwood was a pioneering fire chief who
founded the first municipal fire department and
revolutionized modern firefighting with lasting
safety and rescue techniques.

Born in 1800 in Edinburgh, Scotland, Braidwood is
widely recognized as the founder of the modern fire
service. At just 24 years old, Braidwood was
appointed superintendent of the Edinburgh Fire
Engine Establishment, the world’s first municipal fire
department. With a background in surveying and
construction, he brought a deep understanding of
buildings and materials to his firefighting methods.

AASSSS He recruited tradesmen like carpenters and masons,
Image Source: Public Domain: L. . .
https://commons.wikimedia.org/wiki/File:James_Braidwood_engrav  T€QUITNG them to train regularly and uphold strict
ing.jpg discipline. His firefighters, though part-time, became
a respected and highly skilled force under his
leadership.
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Braidwood's leadership was tested early on during the Great Fire of Edinburgh in 1824. The fire, which
burned for four days, exposed major flaws in fire response systems such as water supply problems,
poor coordination, and lack of training. Despite the devastation, Braidwood’s bravery, including
personally removing gunpowder from a burning building, earned him widespread respect. The
disaster also led to major reforms. With new support from the city and insurance companies,
Braidwood expanded and improved his brigade. He emphasized fast response times, teamwork, and
firefighter safety, introducing the now standard rule of never entering a fire alone.

Many of Braidwood's innovations are still used today. He pushed for fire prevention measures, such
as improved fire escapes and early alarms. He also partnered with police to create better emergency
responses. One of his most lasting contributions was advocating for interior fire attacks, directly
entering buildings to reach and extinguish the heart of a fire, rather than just spraying from outside.
This method proved much more effective and became a defining tactic in modern firefighting,
especially in the United States, where it remains a cornerstone of fire service culture.

In 1833, Braidwood was chosen to lead the newly formed London Fire Engine Establishment, which
would later become the London Fire Brigade. There, he built a full-time fire service and continued to
innovate. He used the latest equipment, introduced floating fire engines for riverfront fires, and
tracked detailed fire data. He recruited ex-sailors for their discipline and strength and trained police to
assist on firegrounds. His emphasis on leadership, training, and scientific methods made the London
brigade one of the most advanced in the world.
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Tragically, Braidwood died in 1861 while fighting a massive fire at Cottons Wharf in London. A wall
collapsed on him as he directed his team, ending his 33-year leadership of the London fire service.
His death was a national tragedy. Queen Victoria expressed condolences, and fire departments
around the world, including in Boston and Sydney, honored his memory. The fire he died in led to the
creation of the Metropolitan Fire Brigade in 1865.

Today, James Braidwood is remembered not just in the United Kingdom but by firefighters globally.
His statue stands in Edinburgh near the site of the Great Fire he helped fight. The plaque
commemorates him as a pioneer of the scientific approach to firefighting and honors the courage of
all firefighters. Braidwood's legacy lives on in the structure, strategy, and spirit of fire services around
the world, especially in America, where his methods, particularly the aggressive interior attack, are at
the heart of firefighter identity.
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Eugene Wilson Caldwell - A Pioneer of X-Ray Medicine

Engineer and Innovator
Born: December 3, 1870, Savannah, Missouri, U.S.A.
Died: June 20, 1918, New York, New York, U.S.A.

Eugene Wilson Caldwell was a visionary engineer and physician
whose groundbreaking work in x-ray technology helped
revolutionize medical imaging.

Born on December 3, 1870, in Savannah, Missouri, from a young age,
he was curious about science and technology. At 17, he began
studying electrical engineering at the University of Kansas. One of
his professors, Lucien Blake, noticed his talent and invited Eugene to
, B help with experiments on early telephone and sound equipment.
Image Source: Copyright belongs Columbia . L. .
University Libraries During the summer, Eugene joined Professor Blake on research trips

https://library.columbia.edu/libraries/cuarch  gnd learned how to do careful, creative scientific work.
ives/warmemorial/world-war-i/caldwell-

eugene-wilson.htmi After graduating in 1892, Eugene worked in New York doing
engineering jobs for railroad and telephone companies. But in 1897, something changed his life. He
bought an x-ray machine. X-rays had only just been discovered in 1895 by a scientist named Wilhelm
Roentgen. These rays allowed doctors to see inside the body without surgery, and Eugene saw their
incredible potential. He wanted to be part of this exciting new field.

At the time, people didn’'t know how dangerous x-rays could be. Eugene used them so often that his
skin started to peel and blister. Other doctors using x-rays were dying from radiation poisoning, but
Eugene didn't stop. He believed the good x-rays could do was worth the risk. Over the next few years,
he designed and built better x-ray machines. He also began studying anatomy so he could understand
the human body more clearly. Even before he was a licensed doctor, he opened a small medical office
where he used x-rays to diagnose broken bones and other problems.

In 1899, Eugene became known for inventing a ‘liquid interrupter, a device that helped power x-ray
machines. This invention made x-rays more reliable and helped doctors use them more safely. As his
inventions became more important, Eugene realized he wanted to be a real doctor. He joined the
University and Bellevue Hospital Medical College in New York as a student and also helped run their x-
ray lab. He worked hard and, in 1905, earned his medical degree.

Even as his health worsened from radiation burns, Eugene continued to work. He had several
surgeries on his hands but never gave up on improving x-ray technology. He even designed a special
x-ray tube that could be used to treat cancer, which was a major step forward in medical care.

In 1917, the United States entered World War |. Eugene was called into service because he had
already been a part of the Army’s Medical Reserve Corps. He became a captain and worked on
improving a special x-ray device that could show images in 3D, called a stereo-fluoroscopic machine.
This device helped doctors see exactly where something was inside the body, which was very helpful
for treating soldiers.
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Even though Eugene had been diagnosed with cancer, he didn’t stop working. He stayed in New York
so he could get treatment, but he kept building and testing the new machine for the military. In June
1918, his first completed stereo-fluoroscopy machine was shipped overseas to help doctors treat
wounded soldiers. Just a few days later, Eugene passed away.

Eugene Wilson Caldwell gave his life to the study and development of x-rays. His work helped turn x-
rays into a key part of modern medicine. He was one of the first people to truly understand how
powerful and useful this new technology could be. Even though it cost him his health and eventually
his life, Eugene never gave up on helping others. Because of him, doctors today are able to diagnose
and treat people more safely and effectively than ever before.
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Dr. May Edward Chinn — A Pioneer in Medicine and Justice

Physician and Cancer Researcher
Born: April 15, 1896, Great Barrington, Massachusetts, U.S. A.

Died: December 1, 1980, New York City, New York, U.S.A.

Dr. May Edward Chinn was a pioneering physician who overcame
racial and gender barriers to provide medical care in Harlem and help
advance early cancer detection in the United States.

Dr. May Edward Chinn was born on April 15, 1896, in Great Barrington,
Massachusetts. Her father was born into slavery in Virginia, and her
mother was part Native American from the Chickahominy tribe. When
May was very young, her family moved to New York City so she could
grow up and go to school there.

image Source: N As a girl, May loved music and wanted to be a musician. She went to
C’fg’f;"/é;;’r;';v’k’ped’a‘Org/w’k’/M“y—Ed Columbia University Teachers College in 1917 with plans to study

- music. She even played piano for famous people like singer Paul
Robeson. But something changed her life. In college, she wrote a paper for a science class that
impressed one of her teachers. This teacher encouraged her to study science instead of just music.
May decided to become a doctor.

In 1921, May earned her bachelor’'s degree from Columbia. Soon after, she worked hard to enter
medical school at the University and Bellevue Hospital Medical College in New York. Many people did
not think a Black woman should be a doctor in those days. But May did not give up. In 1926, she
became the first African American woman to graduate from that medical school. This was a big
accomplishment.

After she finished medical school, Dr. Chinn wanted to learn more by working at a hospital. However,
many hospitals would not let Black doctors work there because of discrimination. Still, Harlem
Hospital gave her a chance. She became the first African American woman to complete an internship
there. She also became the first woman of any race to ride with the Harlem Hospital ambulance crew
on emergency calls.

Even though she was a qualified doctor, many hospitals still did not allow her to treat patients inside
their buildings. Because of this, Dr. Chinn opened her own medical office in Harlem in 1928. She
worked in her office and visited patients in their homes. Sometimes, she even performed minor
procedures in those homes. She took great care of people who could not get help at other hospitals.

Dr. Chinn became especially interested in finding diseases early, especially cancer. She saw many
patients who were very sick because their diseases were not found soon enough. To learn more, she
studied the newest ways to detect cancer. She worked with other doctors to learn about important
tests, including the Pap smear test, which helps find cervical cancer early.
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In 1944, Dr. Chinn began working at the Strang Cancer Clinic in New York. She stayed there for almost
30 years, teaching other doctors and helping patients get early cancer screenings. She also taught
people about using their family medical history to understand cancer risk.

Dr. Chinn was not only a doctor, she was also a civil rights supporter. She believed everyone should
have fair access to health care. In 1954, she became a member of the New York Academy of
Sciences. In 1980, Columbia University awarded her an honorary doctorate for her lifetime of work in
medicine.

Dr. May Edward Chinn continued to care for patients and work in medicine until she was very old. She
passed away on December 1, 1980, at the age of 84. Many people remember her as a pioneer who
fought for equality in medicine and helped improve health care for people who needed it most.
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Dr. Eugenie Clark — The “Shark lady”

Ichthyologist

Born: May 4, 1992, New York City, U.S. A.
Died: February 25, 2015, Sarasota, Florida, U.S.A.

Eugenie Clark was a pioneering scientist who broke gender
barriers and made groundbreaking discoveries about sharks,
transforming how we understand and protect ocean life.

Also known as the ‘Shark Lady,” Clark was a scientist who made
history by diving deep into the ocean to study fish, especially
sharks. At a time when women were discouraged from becoming
e il S Scientists, Clark followed her dream anyway. When she told her
image Source: mother she wanted to be like the famous explorer William Beebe,
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Clark’s father died when she was only two years old, and her mother worked hard to support them.
When Eugenie was around nine, her mother would drop her off at the New York Aquarium on
weekends while she worked at a newsstand. Eugenie loved watching the sea creatures, especially the
sharks. She dreamed of swimming with them one day. That dream became her life’s work.

Clark earned her Bachelor of Arts in Zoology from Hunter College in 1942. She studied marine life
each summer and worked with expert scientists. But when she applied to Columbia University for
graduate school, she was rejected, because they assumed she would quit to raise a family. Still, she
didn’t give up. She went on to earn her master’s degree and PhD in Zoology from New York University.

Eugenie Clark was one of the first scientists to use scuba diving to observe fish in their natural
environment. This was unusual at the time, especially for a woman. She traveled around the world to
study sea life, especially in the Red Sea near Egypt. There, she discovered several new fish species
that were later named after her. One exciting discovery was the Moses sole, a fish that produces a
natural chemical to keep sharks away. This chemical is now used to help protect divers.

Clark’s first book, Lady with a Spear, made her well known and caught the attention of Anne and
William Vanderbilt. They helped her open a small lab in Florida in 1955, which became the famous
Mote Marine Laboratory and Aquarium. Today, Mote is a leading research center, helping animals like
manatees, sea turtles, and sharks, and protecting ocean habitats like coral reefs.

After 10 years in Florida, Clark moved into teaching. She inspired students at the City University of
New York and the University of Maryland for more than 30 years. She also wrote over 175 scientific
papers, helped create more than 20 ocean TV specials, and was part of the first-ever IMAX movie.
Throughout her life, she received many awards and honors for her work.
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Clark made over 200 research trips around the world and took part in more than 70 deep-sea
submersible dives. She kept diving well into her 90s, making her final dive in 2014 at the age of 92.
The research she collected during that last dive was still being studied after her death.

Eugenie Clark passed away from lung cancer on February 25, 2015. But her legacy lives on. She broke
barriers for women in science, helped people understand that sharks are not just dangerous killers,
and worked to protect the ocean and its creatures. Eugenie Clark showed that with passion, courage,
and determination, you can explore the depths of both the ocean and your dreams.
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Martin Couney -The Man Who Saved Babies

Medical Pioneer

Born: 1869, Krotoszyn, Prussia (now Poland).

Died: March 1, 1950, Coney Island, New York, U.S.A.

Martin Couney saved over 6,000 premature babies by
showcasing incubators at fairs and amusement parks, paving
the way for modern neonatal care.

Born Michael Cohn or Cohen in 1869 in what is now Poland,
Martin helped save the lives of over 6,000 premature babies
during his lifetime. Even though many people doubted his
g | background and training, his work with incubators changed the
1 || ik = future of neonatal care and gave premature babies a fighting
mage Source: chance.
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moved to the United States. He often changed his name along
the way, finally becoming known as Martin Couney. While he claimed to have studied medicine in
Germany and worked with a famous doctor named Pierre Budin, no official documents have ever been
found to prove this. Still, he seemed to know a lot about premature babies and how to care for them.
He also worked with French nurses, including one trained in Paris, who helped care for babies in his
early shows.

Couney believed in the power of incubators, special heated beds that could help tiny babies survive
outside the womb. But in the early 1900s, most hospitals didn’t use incubators, and many doctors
thought premature babies were too weak to save. Couney saw things differently. He believed these
babies deserved a chance to live, and he was willing to prove it.

Since hospitals didn't want to support his work, Couney decided to show his incubators at
amusement parks and world fairs. His first big display was in 1901 at the Pan-American Exposition in
Buffalo, New York. He set up more exhibits in places like Chicago, Omaha, and Atlantic City. His most
famous exhibit was at Coney Island in New York, where people paid a small fee to see tiny babies
being cared for inside warm glass incubators.

At first, some people thought Couney was just putting babies on display for money. But inside his
exhibits, everything was taken very seriously. The incubators were kept clean and sterile. Nurses
followed strict rules, no smoking, healthy diets, and lots of attention to the babies. If a nurse didn't
follow the rules, she was fired. Couney even helped save his own daughter Hildegarde, who was born
six weeks early. She later grew up to help run his shows.

Despite his hard work, many people in the medical world didn't believe in Couney. They said he wasn't
really a doctor and made fun of his work. But some respected doctors, like Dr. Julius Hess and others,
supported him. In fact, Dr. Hess once called Couney his “great teacher” and praised him for being
both scientific and ethical.
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Couney'’s personal life was closely tied to his work. He married a nurse named Annabelle Segner in
1903, and they worked together for many years. After she passed away in 1936, Couney continued his
mission. He lived in a house near his Coney Island exhibit and kept running the shows until he died in
1950 at the age of 73. Sadly, his daughter Hildegarde died six years later, and she had no children.

Today, researchers know that parts of Couney’s story, like where he trained or whether he had a
medical degree, are unclear. But what is certain is that his work saved thousands of babies who
would have otherwise died. His use of incubators showed the world that premature babies could
survive if they had the right care. After his death, hospitals slowly started using incubators, and
neonatal intensive care units were created in the 1960s and 1970s.

Thanks to Martin Couney’s efforts, premature babies today have a much better chance of survival.
His early work, once seen as strange and even wrong, is now recognized as a major step forward in
the care of newborns. Though he may not have had a medical diploma on his wall, his life’s work
speaks for itself.
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Dr. Charles Drew - Pioneer of Blood Banking

Medical Researcher

Born: June 3, 1904, Washington D.C., U.S.A.
Died: April 1, 1950, Burlington, North Carolina, U.S.A.

Charles Drew, a surgeon and medical researcher, developed
large-scale solutions for storing blood.

Before he was the “father of blood banking,” Charles Drew was
great at sports. Washington D.C.’s Evening Star called him “one of
the greatest high school athletes in this country.” He earned a
football scholarship to Amherst College, where he was one of 13
Black students in a school of 600 people. During college, Drew
found a passion for biology and was hospitalized for a sports
injury. Earlier, he had lived through a pandemic that took the life of
his sister. These experiences in healthcare led him to discover his
dream: studying medicine.

https://commons.wikimedia.org/wiki/File:Charl
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There were barriers to overcome. Drew didn't have great grades. Plus, when he graduated in 1926, he
couldn’t afford medical school. He saved money working as a biology instructor and coach at a
college. After two years, he was able to attend McGill University College of Medicine in Montreal. In
1933, he graduated 2nd in a class of 137 students.

Charles Drew wanted to be a surgical resident in the U.S., but opportunities were limited. At the time,
major American medical centers didn't accept many Black residents. So, Drew took another path
toward his goal. He joined the faculty of the Howard University College of Medicine. There, he started
as an instructor and eventually became a surgical resident. In 1938, he received a fellowship to train
in New York City and study at Columbia University. In 1940, Charles Drew became the first African
American to earn a medical doctorate from Columbia. His dissertation, titled “Banked Blood”, focused
on the storage of blood and plasma.

By 1941, World War Il had resulted in a shortage of blood for British military and civilians. Drew’s
expertise made him the perfect person for an important job: directing Blood for Britain (BFB), a
project created to send blood from U.S. donors to Great Britain. Under Drew'’s leadership, BFB
collected over 14,000 pints of plasma and shipped them safely across the Atlantic. After BFB, the
American Red Cross hired Drew to direct a national blood donor program for the U.S. military. During
this time, Drew worked on one of his great innovations: “bloodmobiles”. These refrigerated trucks
could transport blood and serve as collection centers.

Drew eventually chose to end his work with the Red Cross because of their racist policies. At first, the
military banned African Americans from donating blood to the program. Upon criticism from the
NAACP and other groups, the Red Cross began accepting blood from Black donors but continued to
segregate their donations from those of white donors. Charles Drew, a man of conviction, left his
position.
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He returned to Howard University to develop a top-tier surgical program for Black medical students.
He trained residents while speaking out against the discrimination faced by Black physicians. He was
appointed chair of the Department of Surgery and Chief of Surgery at Freedman'’s Hospital. In 1943,
he became the first African American to serve as examiner for the American Board of Surgery. The
following year, he was awarded the NAACP Spingarn medal. From 1940-1950, over half of Black
surgeons in the U.S. had studied under Charles Drew.

On April 1, 1950, Charles Drew fell asleep while driving two colleagues through North Carolina to a
conference in Alabama. His colleagues survived the accident, but Drew lost his life. He died at only 46
years old.

Charles Drew’s mantra is well-remembered: “Excellence of performance will overcome any artificial
barriers created by man.” Drew’s pursuit of excellence in medicine led to life-saving treatments and
technologies. His advocacy created opportunities for Black surgeons, and his legacy continues to
inspire people who combat inequities in modern healthcare.
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Dr. Sylvia Earle - Diving Deep to Protect the Ocean

Marine Biologist

Born: August 30, 1935, Gibbstown, Greenwich Township,
New Jersey, U.S.A

: . Sylvia Earle is a renowned ocean explorer and scientist
f dedicated to protecting the ocean, named Time's first Hero
for the Planet in 1998.

Born August 30, 1935, in Gibbstown, New Jersey, Sylvia Earle

grew up exploring nature and learning to care for living

things. As a young girl, she lived on a small farm near

Camden, where she often went into the woods to explore.

Her parents encouraged her curiosity and respect for life.

When she was 12, her family moved to Dunedin, Florida.

d There, living by the water, Sylvia spent her time exploring salt
B , “48 marshes and seagrass beds. These early adventures

Image Source: Copyright: Photograph by Kip Evans, .

National Geographic Television sparked her lifelong love of the ocean.

https://www.nationalgeographic.com/adventure/article . . . .
/140815-sylvia-earle-mission-blue-documentary-film- Sylvia studied botany, the science of plants, at Florida State

ocean-enviornment University and graduated in 1955. That same year, she began

graduate school at Duke University. There, she earned her
master’s degree and later a Ph.D. in 1966. Her research focused on marine algae and plants that live
in the ocean. She collected over 20,000 algae samples during her studies. Sylvia also learned to dive
using SCUBA gear and became a pioneer in deep-sea diving. Her love for the underwater world only
grew stronger.

Throughout her career, Sylvia explored the ocean in ways few people ever had. She worked as a
researcher and became a leader in ocean science. In the 1960s, she worked at Cape Haze Marine
Laboratories and Harvard University. In 1970, she led the first all-female team of “aquanauts” during
the Tektite Il project. This team lived and worked in an underwater habitat for two weeks, 50 feet
below the surface near St. John in the U.S. Virgin Islands. They studied coral reefs and saw the
effects of pollution on ocean life. At a time when women were rarely seen in science fields, Sylvia's
leadership made history.

Sylvia’s love of the ocean took her all over the world. She explored places like the Galapagos Islands,
the Bahamas, and China. She also worked with National Geographic to make books and films about
the ocean. Her goal was to help others understand why the ocean matters and why we need to
protect it. In 1979, she made a record-breaking untethered dive to a depth of 1,250 feet in a special
diving suit. No one had gone that deep alone before.

In the early 1980s, Sylvia helped start two companies with her third husband, engineer Graham
Hawkes. These companies designed underwater vehicles, including the Deep Rover. This submersible
can dive as deep as 3,000 feet. Sylvia wanted to help scientists explore parts of the ocean that had
never been seen before.
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She also worked to shape ocean policy. Sylvia served on the National Advisory Committee on Oceans
and Atmosphere from 1980 to 1984. Then, from 1990 to 1992, she became the chief scientist at
NOAA (the National Oceanic and Atmospheric Administration), the first woman to hold that position.
In 1998, she was named National Geographic’s first female “Explorer in Residence.”

Throughout her career, Sylvia Earle wrote more than 100 scientific papers and several books. Some of
her most famous works include Sea Change: A Message of the Oceans (1994) and The World Is Blue:
How Our Fate and the Oceans Are One (2009). Her writing and films help people understand that what
happens to the ocean affects all life on Earth.

In 2009, Sylvia started Mission Blue, a global project to protect parts of the ocean called Hope Spots.
These are areas rich with marine life that need protection. Thanks to her efforts, over 100 marine
protected areas now exist, covering more than 2 million square miles.

Sylvia Earle has spent more than 7,000 hours underwater. Her nickname, “Her Deepness,” honors her
record-setting dives and deep love for the sea. She is a true ocean hero, someone who explores,
teaches, and protects our planet’s blue heart.
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Jane Elliott - The Teacher Who Stood Against Racism

Educator
Born: November 30, 1933, Riceville, lowa, U.S.A.

Jane Elliott is an educator and activist known for her “Brown Eyes,
Blue Eyes” exercise that teaches about racism and discrimination.

Elliot was deeply impacted by the death of Dr. Martin Luther King
Jr. in 1968 in Memphis, Tennessee. At the time, Elliott was a third-
grade teacher in Riceville, lowa, a mostly white town. The night Dr.
King was killed she heard people around her say racist things while
watching the news. This made her angry and upset. She believed it
was everyone’s job to stand up against racism. The next day, she
decided to do something about it starting in her own classroom.

Before moving to Riceville, Elliott had taught in a few different

Image Source: Jane Elliott . . . .
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mostly unaffected by the Civil Rights Movement that was
sweeping through big cities. But Elliott knew racism was still a big problem, even if it wasn't talked
about much in her community. After Dr. King's death, she remembered a Native American prayer: “Oh
great spirit, keep me from ever judging a man until I've walked a mile in his moccasins.” She decided it
was time to teach her students what those words really meant.

Elliott created a lesson called “Brown Eyes, Blue Eyes.” In this activity, she divided her students by eye
color. On the first day, the brown-eyed children were told they were smarter, cleaner, and better than
the blue-eyed children. They got extra privileges, like longer recess and access to the water fountain.
The next day, the roles were reversed. The blue-eyed children were now “better,” and the brown-eyed
children were treated poorly. After the lesson, the students talked about how it felt to be treated
unfairly. Elliott noticed something interesting. When the blue-eyed kids became the “better” group on
the second day, they were kinder to the brown-eyed kids, because they remembered how awful it felt
the day before. After the lesson, Elliott had the students write essays about how discrimination feels.
The essays were printed in the local newspaper, The Riceville Recorder.

Soon, the story spread across the country. The Associated Press picked it up, and Jane Elliott became
a national name. She appeared on The Tonight Show with Johnny Carson, and ABC made a
documentary called “The Eye of the Storm” about her and her class. While the media praised her work,
many people in her own town were angry. Her family faced harsh treatment. Some people stopped
talking to her, and her son was even bullied and beaten. But Elliott never gave up.

Her students said the lesson changed their lives. One student later said:

“This exercise becomes part of who you are. Unlike math or history, you cannot unlearn it. You
carry it with you forever.”
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Elliott’s lesson helped shift how people in the U.S. think and talk about racism. It also helped her
students, many of whom had been labeled as failures, realize their own potential and feel proud of
who they were.

Jane Elliott didn't stop with her classroom. She took her “Brown Eyes, Blue Eyes” lesson around the
world. She has used it in schools, colleges, companies, and even government offices. The activity is
now used in diversity training and anti-bullying programs to help people treat each other with respect.
Even today, Elliott continues her work. She says her goal is to make people uncomfortable when they
make racist, sexist, or hateful remarks. She stands by a quote from Holocaust survivor Elie Wiesel:

“You must not tolerate the intolerable.”

Jane Elliott showed great courage by standing up for what she believed in, even when her community
turned against her. Her lesson teaches a powerful truth: we must treat everyone with kindness and
stand up against hate.
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Dr. Sidney Farber - The Father of Modern Chemotherapy
Pathologist

Born: September 30, 1903, Buffalo, New York, U.S.A.
Died: March 30, 1973, Boston, Massachusetts, U.S.A.

Sidney Farber was a visionary physician and researcher whose
breakthroughs in childhood leukemia treatment changed
medicine and saved countless lives.

Born in Buffalo, New York, in 1903, Farber was the third of 14
children in his family. Bright and hardworking, he studied in
Germany before transferring to Harvard Medical School, where he
graduated in 1927. In 1929, he became the first full-time

& pathologist at Boston Children’s Hospital. At first, Farber’'s work
Image Source: Public Domain was in the basement of the hospital, studying tissues and
https:/commons.wikimedia.org/wiki/File:5Si - performing autopsies. But what troubled him most was the number
dney_Farber_nci-vol-1926-300.jp3 of young children dying from leukemia.

At that time, leukemia was a death sentence. From the moment it was first described in 1845, the
disease almost always killed children within weeks. Doctors could do very little to help. But Farber
refused to accept this. He studied research showing that certain blood diseases caused by immature
bone marrow cells could be treated with vitamins like B12 or folic acid. Farber had an idea: if folic
acid encouraged the growth of leukemia cells, maybe a drug that blocked it could stop the disease.

In 1947, he found his chance. A company called Lederle was testing a new drug called aminopterin,
which blocked folic acid. Farber gave the drug to 16 children with acute leukemia. Ten of them went
into temporary remission, the first time in history that chemotherapy had brought relief from
leukemia. Farber published his results in 1948, but many scientists doubted him. They believed no
drug could treat “liquid tumors” like leukemia. Still, parents and pediatricians across the country
began writing to Farber, begging for help. He answered every letter.

This breakthrough was the beginning of modern chemotherapy. It gave hope to families who once
had none and showed that cancer could, in fact, be treated.

Farber also believed that research needed strong public support. In 1948, he partnered with the
Variety Club of New England, a charity group, to raise money for children’s cancer research. They
introduced the nation to one of his patients, a boy nicknamed “Jimmy,” on the radio show Truth or
Consequences. Listeners donated nearly a quarter of a million dollars that night. The campaign
became known as the Jimmy Fund, which still raises money for cancer research today. With these
funds, Farber opened the Jimmy Fund Building in 1952 and later expanded it into what became the
Sidney Farber Cancer Institute, today known as the Dana-Farber Cancer Institute.

Farber was more than a scientist. He was an innovator in patient care. At a time when doctors worked
in isolation, Farber created the idea of “total care.” He believed cancer treatment should bring
together doctors, nurses, social workers, nutritionists, and counselors to support both patients and
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families. He even convinced Boston Children’s Hospital to give him an entire floor to put this plan into
action, creating a model now used worldwide.

Throughout the 1950s and 1960s, Farber continued his research. He helped show that the drug
actinomycin D, when combined with radiation, could treat Wilms’ tumor, a childhood kidney cancer. At
the same time, he became a powerful voice in Washington, D.C. With his dramatic testimony before
Congress, Farber argued that conquering cancer required national will and funding. Thanks to his
efforts, the budget of the National Cancer Institute grew more than threefold in just a decade.

Farber was also known for his presence. Tall, dignified, and always well dressed, he carried himself
with authority but also kindness. He knew every staff member by name, joked with children, and
treated families with compassion.

Dr. Sidney Farber died in 1973 at the age of 69, but his impact lives on. He is remembered as the
“Father of Modern Chemotherapy,’ the man who proved that cancer could be fought with science, and
the force behind the Jimmy Fund and Dana-Farber Cancer Institute. His vision, that research, funding,
and determination could turn cancer from a death sentence into a treatable disease, changed
medicine forever.
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Kadambini Ganguly - India’s First Woman Doctor

Physician
Born: July 18, 1861, Bhagalpur, British India
Died: October 3, 1923, Kolkata, India

.= Dr. Kadambini Bose Ganguly was the first Indian woman trained
in Western medicine to practice as a doctor in India.

_ 4 Kadambini Bose was born on July 18, 1861, in Bhagalpur, Bihar,

| into a Bengali family originally from Barisal, in present-day
Bangladesh. She grew up during a time of major cultural change in
Bengal, known as the Bengali Renaissance. This period was filled
with new ideas about education, society, and religion. But while
these changes created more opportunities for men, women were
still left out, especially in education.

Kadambini's father, Brajakishore Bose, was not like most men of

o ! .
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women'’s rights organization, he believed strongly that women
deserved the same opportunities as men. He encouraged Kadambini to attend school when most
girls were kept at home. This decision shaped her future and set her on a path that would make
history.

After finishing primary school, Kadambini moved to Calcutta to study at Banga Mahila Vidyalaya, the
first liberal arts college for women in India. At that time, higher education for women was unheard of,
and many people opposed the idea. But Kadambini excelled in her studies. In 1878, she passed the
entrance exam for Calcutta University, a test that only men were expected to take. This achievement
was so groundbreaking that special classes were set up just for her at Bethune College. Soon, her
classmate Chandramukhi Bose joined her. In 1883, both women graduated with bachelor’'s degrees,
becoming the first female university graduates in India, and in the entire British Empire.

That same year, Kadambini married Dwarkanath Ganguly, her mentor at Bethune College and a well-
known supporter of women'’s rights. Their marriage was unusual because he was much older, a
widower, and a bold social reformer. Many people disapproved, but together they became a powerful
team, pushing for women's equality. Despite being married and eventually raising eight children,
Kadambini decided to pursue medicine, another field closed off to women.

At first, Calcutta Medical College refused to admit her. But with Dwarkanath’s support and pressure
from the Brahmo Samaj, she was finally accepted as their first female student in 1883. Life at the
college was difficult. Some professors treated her unfairly, and one even failed her repeatedly
because he did not believe women should be doctors. Instead of receiving the full MB degree, she
was given the less-prestigious Graduate of Bengal Medical College (GBMC) certificate in 1886. Even
with this setback, she became the first Indian woman trained in Western medicine to practice in India.
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Kadambini soon earned a job at the Lady Dufferin Hospital, created to improve women'’s healthcare.
However, she was often treated as less skilled than European women doctors, given fewer
responsibilities, and looked down upon by male colleagues. Patients too sometimes dismissed her as
“only a midwife.” Still, Kadambini did not give up. She began a private practice and built a reputation
for treating women and children. Her hard work even caught the attention of Florence Nightingale,
who praised her determination in a letter.

In 1891, Kadambini’s reputation was attacked in the conservative newspaper Bangabasi, which
insulted her character in cruel terms. Instead of staying silent, she and her husband took the editor to
court and won the case, a bold move that defended not only her dignity but also the right of women to
be respected professionals.

Kadambini wanted to continue improving her medical skills, so in 1893 she traveled to Britain, leaving
her children behind temporarily, something almost unthinkable for a married woman of her time. In
just a few months, she earned the prestigious Triple Qualification from the Royal Colleges of
Physicians and Surgeons in Edinburgh, Glasgow, and Dublin. This allowed her to register as a doctor
in Britain and gave her new recognition back home.

When she returned to India, Kadambini worked as a gynecologist at Eden Hospital and expanded her
private practice, which became so respected that even the Royal Family of Nepal called upon her
services. Alongside her medical career, she stayed active in women'’s rights. She was one of six
women to attend the Indian National Congress in 1889, and in 1906 she helped organize the
Women'’s Conference in Calcutta. She also spoke out for better working conditions for female coal
miners in eastern India.

Dr. Kadambini Ganguly passed away on October 3, 1923, at the age of 62. She was remembered as a
pioneer who broke barriers in education, medicine, and women'’s rights. As one of the first women
graduates of India and the first Indian woman to practice Western medicine, her life proved that with
courage and persistence, women could achieve what society once said was impossible.
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Patricia Goldman-Rakic - Pioneer of the Human Brain

Neuroscientist
Born: April 22, 1937, Salem, Massachusetts, U.S.A.
Died: July 31, 2003, Hamden, Connecticut, U.S.A.

Patricia Goldman-Rakic was a pioneering neuroscientist whose
groundbreaking research on the prefrontal cortex and working
memory transformed our understanding of the human brain.

She was born on April 22, 1937, in Salem, Massachusetts, and grew
up with her family in nearby Peabody, Massachusetts, where she went
to high school. From a young age, she loved learning and was curious
about science.

Patricia attended Vassar College, where she studied neurobiology.
She graduated with honors in 1959. Next, she went to the University of
Image Source: California, Los Angeles (UCLA) to earn her Ph.D. in developmental
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After graduate school, Patricia did more research at UCLA and other places before joining the
National Institute of Mental Health (NIMH) in 1965. There, she began studying the prefrontal cortex, a
part of the brain that plays a big role in memory and thinking. Before her work, many scientists
thought this area of the brain was too hard to study, but Patricia proved they were wrong.

At NIMH, Patricia made one of her first major discoveries. She showed that the prefrontal cortex is
not just a jumble of cells. Instead, it has specialized parts that help the brain work properly. This
helped scientists learn how memory and thinking might be connected to brain structure. Her findings
were important for later research on diseases like schizophrenia and Parkinson's disease.

In 1979, Patricia moved to Yale University, where she became a professor in neuroscience, psychiatry,
and other fields. She continued her studies on how the brain works, especially how the prefrontal
cortex helps hold memories in mind. Scientists call this type of memory working memory, and
Patricia’s work helped explain how it happens at the level of brain cells.

One of Patricia’s important scientific ideas was that different nerve cells in the brain help different
kinds of memory tasks. She found that a brain chemical called dopamine plays a key role in helping
the prefrontal cortex work correctly. Her studies showed that when dopamine is missing or not
working correctly, memory and thinking can be affected. These discoveries helped future researchers
understand thought problems in mental ilinesses and pointed to new directions for treatments.

Patricia was not just a great researcher; she was also a leader. She published more than 300
scientific articles and helped start an important scientific journal called Cerebral Cortex. Her work
blended different scientific methods and inspired many younger scientists, including women, to study
the brain.
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Throughout her life, Patricia received many awards and honors for her work. She was elected to the
National Academy of Sciences and served as President of the Society for Neuroscience. She won
prizes like the Lieber Prize in schizophrenia research and the Karl Lashley Award. These awards
showed how highly her peers respected her contributions.

Patricia worked at Yale for the rest of her life, but her career ended suddenly in 2003. On July 31,
2003, she died after being hit by a car near her home in Hamden, Connecticut. She was only 66 years
old. Scientists all over the world were very saddened by her loss, but her work continues to guide
research in brain science.

Today, Patricia Goldman-Rakic is remembered as a pioneer in brain science. Her work taught
scientists how the prefrontal cortex works, especially how memory and thinking happen in the brain.
Because of her research, many other scientists have continued exploring the brain and working to find
better treatments for mental illnesses. Her discoveries and her courage as a woman in science
remain an inspiration to students and researchers everywhere.
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Dr. Alice Hamilton — Pioneer of Occupational (Industrial) Health
Physician

Born: February 27, 1869, New York City, New York, U.S.A.

Died: September 22, 1970, Hartford, Connecticut, U.S.A.

Dr. Alice Hamilton was a brave doctor and scientist who studied
dangerous workplace chemicals and helped create laws that made
jobs safer for workers in the United States and around the world.

Dr. Hamilton was born on February 27, 1869, in New York City, and
lived until September 22, 1970, dying at the age of 101. She grew up
in a comfortable family and was the second of four sisters. Her
family later moved to Fort Wayne, Indiana, where she studied at
home before attending school. Even though she did not like math
and science at first, she decided to become a doctor because she

Image credit: wanted to help people and learn things that could make a difference
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She studied medicine at the University of Michigan and graduated in 1893 with a medical degree.
After medical school she had internships at hospitals for women and children to gain more
experience. Dr. Hamilton also studied in Europe for a time, even though many schools did not easily
allow women to study there.

In 1897, she moved to Chicago and became a teacher and doctor at the Woman’s Medical School of
Northwestern University. While in Chicago, she resided at Hull-House, a place where volunteers lived
among poor and immigrant families to help them with health and life challenges. It was here that Dr.
Hamilton started to notice that many workers were becoming sick because of their jobs.

At the time, many factories did not protect workers from dangerous chemicals. People breathed in
toxic dust and fumes, and many became very sick. Dr. Hamilton decided to study these problems.
She examined how chemicals such as lead, mercury, carbon monoxide, and benzene harmed
workers. She visited factories, mines, and other workplaces to observe conditions and talk directly
with workers.

In 1910, the governor of lllinois asked Dr. Hamilton to lead the first Occupational Diseases
Commission in the United States. This group studied how certain jobs caused illness. Dr. Hamilton
and her team discovered that workers in more than seventy industrial jobs were exposed to
dangerous poisons like lead. Their work helped convince lawmakers to pass new laws that made
workplaces safer.

Dr. Hamilton's work gained national attention, and she began working at the federal level as well. The
U.S. government asked her to study workplace hazards across the country. She wrote reports
showing how dangerous many jobs were and suggested changes to protect workers. Even though
she often had little money or support at first, her efforts helped establish industrial health, a serious
field of study.
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In 1919, Dr. Alice Hamilton made history by becoming the first woman appointed to the faculty at
Harvard Medical School. She taught industrial medicine and continued her research. She taught part
of each year so she could keep visiting workplaces and studying industrial diseases.

She also worked with the League of Nations, an international organization focused on global health
issues. After retiring from Harvard in 1935, Dr. Hamilton continued working as a consultant, helping
the Department of Labor and other organizations understand and reduce workplace hazards.

Dr. Alice Hamilton wrote several important books and reports, including Industrial Toxicology and
articles about industrial poisons. Her research and courage helped make jobs safer for countless
workers. She did not just read about problems; she went into workplace and spoke up for people who
could not always protect themselves.

Today, people remember Dr. Hamilton as a pioneer in occupational health and industrial safety. Her

work saved many lives and helped create laws that protect workers from dangerous conditions. Dr.
Alice Hamilton showed that one person’s dedication can help change the world for the better.
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Andrew Higgins - Built Boats to Win the War

Boat Builder
Born: August 28, 1886, Columbus, Nebraska, U.S.A.
Died: August 1, 1952, New Orleans, Louisiana, U.S.A.

4 Andrew Jackson Higgins was an inventive boat builder whose designs
. gave the Allies the tools they needed to win World War II.

Andrew Jackson Higgins was born on August 28, 1886, in Columbus,
Nebraska. His early life was difficult. When Andrew was only seven, his
father died, leaving the family without much money. His mother moved
the children to Omaha, where Andrew quickly showed his
entrepreneurial spirit. By age nine, he had started a lawn service and

— ran several paper routes, hiring older boys to do the heavy work. At just
-Image Source: Public Domain | Id And desi d d built his first boat in th
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Higgins attended Creighton Prep in Omaha but left after his junior year to join the Nebraska National
Guard. There, he first experienced amphibious training on the Platte River. This training, along with his
fascination with boats, would shape his future. In 1906, Andrew moved south to work in the lumber
and shipping industries. He eventually settled in New Orleans, where he began experimenting with
boat designs while running a lumber company.

In 1922, Higgins founded the Higgins Lumber and Export Company, later renamed Higgins Industries.
At first, his company focused on shipping and lumber. But Andrew’s true passion was boats. He
designed vessels that could handle the shallow, muddy waters of the Louisiana bayous. His “Eureka”
boat, developed in the 1930s, was fast, strong, and maneuverable. It quickly caught the attention of
the U.S. military.

When World War Il broke out, the U.S. needed a way to land troops and vehicles directly onto beaches
instead of relying on heavily defended ports. Higgins adapted his Eureka design to create a new kind
of landing craft. His most famous invention was the LCVP, Landing Craft, Vehicle, Personnel, better
known as the “Higgins Boat.” This flat-bottomed vessel could carry 36 soldiers, a Jeep and 12 men, or
up to 8,000 pounds of cargo. It had a crew of four, could travel in only three feet of water, and had a
ramp that allowed soldiers and vehicles to rush directly onto shore.

The Higgins Boat completely changed how wars were fought. Instead of being forced to attack ports,
Allied forces could land on open beaches, surprising their enemies and giving themselves more
options. Higgins Boats were used in every theater of World War I, in North Africa, Italy, France, and
the Pacific Islands. Most famously, thousands of Higgins Boats carried American soldiers onto the
beaches of Normandy on D-Day, June 6, 1944. General Dwight Eisenhower once said that Andrew
Higgins was “the man who won the war for us.” Even Adolf Hitler called Higgins “the new Noah.”

By the end of the war, Higgins Industries had produced over 20,000 landing craft, making up more
than 90 percent of the U.S. Navy's fleet. His workforce grew from only 75 people in 1938 to over

20,000 by 1943. Higgins was also ahead of his time in how he treated workers. His company was the
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first in New Orleans to be racially integrated, hiring women, African Americans, the elderly, and people
with disabilities. Everyone was paid equally according to the work they did. His employees responded
with loyalty and record-breaking production.

In addition to landing craft, Higgins and his company also built high-speed patrol torpedo (PT) boats
and other naval equipment. Over his career, Higgins held 18 patents and received honors from the
Army, Navy, and Marine Corps. Despite facing hurricanes, financial losses, and setbacks throughout
his life, he never gave up on his vision.

Andrew Jackson Higgins died on August 1, 1952, but his legacy lives on. His boats not only helped
win the most important war of the 20th century but also proved how innovation, hard work, and
fairness can change the course of history.

SOURCES:

“Andrew Higgins.” The National Inventors Hall of Fame, www.invent.org/inductees/andrew-higgins.

“Andrew Jackson Higgins’ Life.” Andrew Jackson Higgins Memorial, 2 Oct. 2019,
andrewjacksonhigginsmemorialfoundation.org/andrew-jackson-higgins-life/.

“Research Starters: Higgins Boats.” The National WWII Museum | New Orleans,

www.nationalww2museum.org/students-teachers/student-resources/research-
starters/research-starters-higgins-boats.

Keywords: Engineering, Wartime, Creativity, Perseverance, Achievement, Responsibility, Make a
Difference, Take Risks for Others

Read Andrew Higgins' Biography on the ARTEFFECT Website.

Return to Table of Contents

©2026 ARTEFFECTImc 44 4/28/2026


https://www.arteffectlmc.org/unsung-heroes/unsung-heroes?aa_piece=andrew-jackson-higgins

Dr. Maurice Hilleman - The Vaccine Pioneer

Microbiologist
Born: August 30, 1919, Miles City, Montana, U.S.A.
Died: April 11, 2005, Philadelphia, Pennsylvania, U.S.A.

Maurice Hilleman was a determined microbiologist whose vaccines
shaped modern medicine and saved countless lives.

Hilleman was born in 1919 in Miles City, Montana. His life started with
tragedy, his mother and twin sister both died during childbirth.
Because his father had to care for eight other children, Maurice was
raised by his uncle on a small farm. Growing up during the Great
Depression, he worked hard and learned the value of perseverance.
His family was poor, and the future looked uncertain.

4

o Souree: puslc Dormain In 1937, Hilleman graduated from high school. With little money and
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man-Walter-Reed jpeg Inspired by his older brother, who was studying to become a minister,
Maurice applied to Montana State University. He earned a scholarship and worked tirelessly,
graduating first in his class with degrees in chemistry and microbiology at just 21 years old.

His success opened doors, and he won scholarships to ten universities. He chose the University of
Chicago, where he earned his PhD in microbiology in 1944. Despite living in poor conditions, he stood
out as a brilliant student. His dissertation focused on chlamydia, proving that it was caused by
bacteria and not a virus, a major breakthrough at the time.

After graduation, Hilleman decided not to stay in academia. Instead, he entered the pharmaceutical
industry, where he believed he could make the biggest impact. He began his career at E.R. Squibb &
Sons, where he helped develop a vaccine against Japanese B encephalitis, a disease threatening
soldiers during World War 1.

In 1948, Hilleman joined the Walter Reed Army Medical Center, leading the Department of Respiratory
Diseases. There, he studied influenza and discovered how flu viruses change over time, a process
called “drift and shift.” This knowledge shaped how scientists fight the flu even today.

One of Hilleman’s most important contributions came in 1957. A dangerous flu outbreak was
spreading across Asia, threatening to become a global disaster. Hilleman quickly obtained virus
samples and worked with manufacturers to create a vaccine. In just four months, 40 million doses
were made, preventing a far worse epidemic in the United States. His fast action saved countless
lives.

That same year, Hilleman joined Merck & Company, where he led vaccine research for nearly 50
years. His team developed or improved more than 40 vaccines, including those for measles, mumps,
chickenpox, rubella, hepatitis A, hepatitis B, meningitis, and pneumonia.

One famous story shows how dedicated he was. In 1963, his young daughter, Jeryl Lynn, came down
with mumps. Instead of just caring for her, Hilleman swabbed her throat and used the virus to
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develop the mumps vaccine. That vaccine, named after his daughter, is still used today as part of the
MMR (measles, mumps, rubella) shot given to children worldwide.

By the time of his death in 2005, Hilleman’s vaccines were credited with saving millions of lives and
protecting children across the globe. He never won a Nobel Prize, though many scientists believed he
deserved one. Still, his work stands among the greatest achievements in medicine.

Maurice Hilleman'’s life shows how determination, intelligence, and hard work can change the world.
From a poor Montana farm boy to a world-renowned scientist, his story is one of resilience and hope.
Today, his vaccines remain a shield against deadly diseases and a legacy of his lifelong mission to
save lives.
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Oscar Howe - The Visionary Painter

Artist and Educator
Born: May 13, 1915, in Joe Creek, South Dakota, U.S.A.
Died: 1983 in Vermillion, South Dakota, U.S.A.

Oscar Howe was a modernist painter and arts educator who
challenged art institutions’ preconceptions about Native American
artwork.

Oscar Howe was born on the Crow Creek Reservation of South
Dakota. He identified as a Yanktonai Dakota man and was part of the
broader O&héthi Sakéwin [oh-CHEH-tee shaw-KOH-we] culture.

Image Source: Permission granfed thugh Howe influenced history through his paintings. He also impacted
purchase at University of South Dakota people through his work as an educator. His own experience in

school, like that of many Native American children who attended U.S.
Boarding schools in the 19th and 20th centuries, was extremely difficult. The boarding schools forced
students to live outside of their Indigenous cultural practices. When Howe entered Pierre Indian
School, he only spoke Dakota. He did not know English, but he endured physical abuse as punishment
for speaking his language. His mother died two years after he had arrived at the school, and he
developed serious skin and eye conditions. Doctors dismissed him as incurable. The school sent him
home. He was able to slowly recover in the care of his grandmother, Shell Face. She taught Oscar
many of the cultural symbols and stories that he explored in his paintings.

Howe did not complete eighth grade until 1933. He continued his education at the Santa Fe Indian
School, which was famous for teaching the Studio Style of painting. He excelled. In 1940, he joined
the South Dakota Artist Project, which was part of The Works Progress Administration (a government
agency that provided jobs for artists while beautifying public spaces.) Howe served three years in the
U.S. military before attending Dakota Wesleyan University from 1948-1952.

The Studio Style that Oscar had learned in Santa Fe dominated people’s ideas about Native American
art. Even though the style had been created by a non-native white woman, Native American artists
were expected to follow its visual standards. As Howe developed his own approach to painting, he
received criticism. He disregarded people’s expectations. Even if it meant he wouldn’t be as popular,
he continued working in his unique style.

Howe worked as an artist and educator, earning his Master of Fine Arts degree from the University of
Oklahoma in 1954. For four years, he was the director of art at T.F. Riggs high school in Pierre. In
1957, he became a professor at the University of South Dakota in Vermillion, where he taught for 25
years.

In 1958, he entered an art competition at the Philbrook Museum of Art. His painting defied the jury’s
expectations. The Curator of Indian Art wrote to Howe, telling him that the jury rejected his painting
because it was not "traditional Indian painting." Howe wrote back to refute their claim. “Who ever said
that my paintings are not in the traditional Indian style, has poor knowledge of Indian Art indeed. This
is much more to Indian Art than pretty, stylized pictures. There was also power and strength and
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individualism (emotional and intellectual insight) in the old Indian paintings. Every bit in my paintings
is a true studied fact of Indian paintings. Are we to be held back forever with one phase of Indian
painting, that is the most common way?” This letter gained attention, and it led the Philbrook
changing its rules.

Howe is credited with opening museums to a greater range of styles and expressions by indigenous
artists. Though he died of Parkinson’s disease in 1983, his influential place in the broader history of
art continues to be explored. His work has been displayed and at museums like the National Museum
of the American Indian, the Metropolitan Museum of Art, and the Whitney Museum of American Art.
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Dr. Ernest Everett Just - Pioneer of Cell Biology

Biologist
| Born: August 14, 1883, Charleston, South Carolina, U.S.A.
Died: October 27, 1941, Washington, D.C., U.S.A.

Ernest Everett Just was a pioneering scientist whose discoveries
about cell membranes and fertilization reshaped biology and
overcame barriers of racial injustice.

Ernest Everett Just, known as E.E. Just, was born on August 14, 1883,
in Charleston, South Carolina, was an African American scientist

who made important discoveries about cells and life. As a child, he
loved walking in the woods with his grandfather and learning about

} St ! . . .
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him curious about the world and inspired him to study science.

E.E.'s early schooling was limited because Black children in the South had few good schools. To learn
more, he spent hours exploring beaches and marshes near his home, collecting plants and animals
and watching how they lived. When he was 16, his mother sent him to New Hampshire, where he
studied at Kimball Hall Academy. There, he learned biology in a proper school and did very well. He
discovered he loved experiments and carefully recording his observations, skills that would later
make him a great scientist.

He went to Dartmouth College and studied biology and history. He became especially interested in
the eggs of sea animals and how cells are built. E.E. was a top student, won many awards, and
graduated with high honors. But he was not allowed to give the graduation speech because he was
Black. The school worried that it might upset white students and their families. This was one of the
many times Ernest faced racial discrimination in his life, even when he had proven himself to be the
best in his class.

After college, he could not get a job at white colleges. He started teaching at Howard University,
where he later became the head of the Zoology Department. He also worked on a PhD at the
University of Chicago and spent summers at the Marine Biological Laboratory in Massachusetts.
Although the lab gave him chances to work, he wanted to go abroad to escape discrimination in the
United States. He believed he could do better science and be treated fairly if he worked in Europe.

E.E. earned his PhD in 1916. Even with his many discoveries, he had to stay at Howard because other
schools would not hire him. During this time, he studied cells in marine animals and made major
discoveries. He found that the cell membrane of eggs is not just a wall around the cell, but an active
part that helps form tissues and organs. This showed that cells are much more complex and
interesting than many scientists had thought.

His most famous discovery was about fertilization. He showed that eggs split in different ways
depending on where the sperm enters. Since sperm can enter anywhere, the splitting is not fixed. This
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idea went against what many scientists believed at the time, but it later became very important in
biology. His discoveries helped people understand how life begins and how cells develop into tissues
and organs.

E.E. wrote books about biology, including The Biology of the Cell Surface, which is still read today. He
worked in Europe where he could do his research more freely. He taught at schools like the Sorbonne
in France and the Kaiser Wilhelm Institute in Germany, while also teaching at Howard for 30 years
until he died in 1941. He continued to encourage young scientists and students, showing them that
careful observation and curiosity are key to discovery.

His work was honored by the NAACP, which gave him the first Spingarn Medal in 1915. He was later
awarded the National Medal of Science in 1990. Ernest Everett Just's courage, creativity, and
research continue to inspire scientists. He showed that talent and hard work can overcome unfair
obstacles. His life reminds us that determination and curiosity can change the way people
understand the world, even when the odds are stacked against you.
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Dr. Frances Kelsey - The Woman Who Stopped Thalidomide

Pharmacologist
Born: July 24, 1914, British Columbia, Canada
Died: August 7, 2015, London, Canada

Frances Kelsey was a Canadian-born pharmacologist who, as a new
employee at the U.S. Food and Drug Administration in 1960, protected
public health by standing firm against corporate pressure.

Frances was a Canadian-born doctor and scientist who changed the way
medicines are approved in the United States. She is best remembered
for stopping the dangerous drug thalidomide from being sold in America,

Image Source: Public Domain: a decision that saved thousands of babies from being born with severe
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Frances was born on July 24, 1914, in Cobble Hill on Vancouver Island,
Canada. Her father was Australian, and her mother was Scottish. Frances, called “Frankie” by her
family, loved learning and science from a young age. She learned to read by listening to her mother
teach her older brother, and she graduated from high school at only 15 years old. By age 20, she had
earned a Bachelor of Science degree at McGill University in Montreal. Since jobs for women scientists
were scarce during the Great Depression, she stayed in school and earned a master’s degree in
pharmacology the next year. With encouragement from a professor, she went to the University of
Chicago, where she became the first woman to earn a PhD in pharmacology.

At Chicago, Frances worked with scientists studying dangerous medicines. In 1937, she helped
investigate the deaths of more than 100 people who had taken a new drug called Elixir Sulfanilamide.
The sweet-tasting medicine had been mixed with a toxic chemical found in antifreeze. This tragedy
led to a new U.S. law requiring drug makers to test medicines for safety before selling them. Later,
Frances also studied how drugs could affect unborn babies, which became very important for her
future work.

In 1943 Frances married Dr. Fremont Kelsey, a fellow scientist. The couple had two daughters.
Frances continued her career, earned her medical degree, and worked as an editor for the Journal of
the American Medical Association. She noticed that many medical papers claimed drugs were safe
without offering solid scientific evidence, something that would guide her later career.

By 1960, Frances and her family had moved to Washington, D.C., where she took a job at the U.S.
Food and Drug Administration (FDA). One of her first assignments was to review a new drug
application for a sedative called thalidomide, which was being promoted under the name Kevadon.
The company selling it claimed it was so safe that even pregnant women could take it for morning
sickness. In Europe, Asia, and other parts of the world, thalidomide was already being widely used.

At the time, FDA rules allowed new drugs to be automatically approved within 60 days if no objections
were raised. Most thought Frances would simply sign off on the application. But as she reviewed the
evidence, she found missing data and troubling signs. She suspected the drug could harm unborn
babies. When the company sent representatives to pressure her, she refused to back down. Over the
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next year and a half, the company visited her office nearly 50 times, trying to get approval. Frances
stood her ground, demanding better studies and stronger proof of safety.

Meanwhile, in countries where thalidomide was already sold, thousands of babies were being born
with severe deformities. Many had shortened arms and legs, sometimes called “seal limbs.” Others
were stillborn. As the evidence grew, more countries began pulling thalidomide off the market. Finally,
in 1961, the U.S. company withdrew its application. Thanks to Frances'’s courage and persistence, the
United States avoided a major medical tragedy.

In 1962, Congress passed the Kefauver, Harris Amendment, which required stricter testing and proof
of both safety and effectiveness before any drug could be sold. This law completely changed how
medicines are approved in America, making the process far more protective of patients. President
John F. Kennedy awarded Frances the President’s Medal for Distinguished Federal Civilian Service,
calling her work a service to all Americans.

Frances continued to work at the FDA for decades. She led investigations into drug safety, pushed for
stronger scientific standards, and helped protect patients from dishonest or careless medical
practices. She received many honors, including induction into the National Women'’s Hall of Fame in
2000. In 2010, the FDA created the Dr. Frances O. Kelsey Award for Excellence and Courage in
Protecting Public Health in her honor.

Frances Kelsey lived to be 101 years old, passing away in 2015. Her life shows the power of one
determined person to stand up for what is right. By refusing to be pressured and by insisting on
strong science, she saved countless children and families from heartbreak. Frances Kelsey will

always be remembered as the doctor who protected America from thalidomide.
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Dr. Pearl Kendrick - Surviving Whooping Cough

Bacteriologist
Born: August 24, 1890, Wheaton, lllinois, U.S.A.
Died: October 8, 1980, Grand Rapids, Michigan, U.S.A.

Pearl Kendrick was a pioneering scientist whose research led to the
| creation of the first effective whooping cough vaccine, saving
| thousands of children’s lives.

In the 1930s, whooping cough, also called pertussis, was one of the

deadliest childhood diseases in the United States. Each year, the

. illness claimed the lives of about 6,000 Americans, and nearly all of

the victims were children under the age of five. In Michigan,

image Source: Creative Commons 4.0 infectious diseases made up 35 percent of all deaths. Grand Rapids

https://commons.wikimedia.org/wiki/File:>  faced a crisis when a major outbreak struck in 1932. That same year,

;‘;Zglkag’iCk'—P hotograph._Wellcome V00 4 young scientist named Pearl Kendrick arrived, ready to make a
difference.

Pearl Kendrick was born on August 24, 1890, in Wheaton, lllinois, and raised in upstate New York. She
had nearly died of whooping cough at age three, an experience that likely fueled her commitment to
fighting the disease. Kendrick studied zoology at Syracuse University, graduating in 1914. Like many
educated women at the time, she first became a science teacher in St. Johnsville, New York, where
she worked for five years.

In 1917, Kendrick enrolled at Columbia University to study bacteriology under Hans Zinsser, a leading
expert in immunology. This training helped her secure a research assistant job at the New York State
Department of Health in 1919, a rare achievement for women in science during that era.

Kendrick’s career soon took her to Michigan. In 1920, Dr. C.C. Young, the state’s director of
laboratories, invited her to study syphilis. She proved herself as a skilled scientist, and by 1926 she
was promoted to Associate Director of Laboratories in Grand Rapids. She also continued her studies
at the University of Michigan and Johns Hopkins University, where she deepened her knowledge of
the immune system and earned a Doctor of Science degree in 1932.

When she returned to Grand Rapids, Kendrick set her sights on whooping cough. That year she
recruited Grace Eldering, another bacteriologist, to join her efforts. Together, they began collecting
samples from sick children across the city, often going door-to-door. Their careful research provided
the foundation for a vaccine.

By January 1933, they had created their first experimental vaccine. Although they had little experience
with clinical trials, they tested it on 1,592 children, 712 received the vaccine, while 880 served as a
control group. The results were dramatic. In the control group, 63 children came down with whooping
cough, many very sick. Among the vaccinated group, only four children got sick, and none of the
cases were serious.

At first, many in the medical community doubted their results. But the respected epidemiologist Wade
Frost visited, reviewed their work, and encouraged them to continue. They began a larger, more
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careful study, but soon faced another challenge: the Great Depression. Funding for research was
scarce, and their project nearly stalled.

Help arrived in 1936, when First Lady Eleanor Roosevelt visited their lab. Impressed by their work, she
helped them secure support through the Works Progress Administration. With new funding, Kendrick
and Eldering tested more than 4,200 children. The results confirmed that their vaccine worked.

In 1944, as World War Il continued, the American Medical Association added the whooping cough
vaccine to its list of recommended immunizations. Over the next decade, whooping cough cases in
the United States dropped by more than half. Deaths from the disease fell from more than 7,500 in
1934 to only ten by 1970.

Kendrick did not stop there. She helped develop the combined diphtheria, pertussis, and tetanus
vaccine, which is still used today. She also traveled internationally to promote vaccines, working to
improve immunization programs in Latin America and the Soviet Union. Her leadership helped set
global standards for vaccine safety.

Pearl Kendrick dedicated her life to science and public health. Her work saved thousands of children
in her own time and continues to protect millions around the world today. In 1983, she was inducted
into the Michigan Women'’s Hall of Fame. She passed away in 1980, but her legacy lives on in every
child spared from whooping cough.
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Horace King - Bridge Builder of the South

Builder-Architect
Born: September 8, 1807, Chesterfield County, South Carolina, U.S.A.
Died: May 28, 1885, LaGrange, Georgia, U.S.A.

Horace King was a visionary builder whose skill, perseverance, and
leadership turned him from an enslaved man into a celebrated
architect and public servant.

King was born into slavery in South Carolina in 1807. When he was still
a young boy, he was taken to Alabama and forced to work on a

Image Source: Public Domain: plantation. At age 30, his life shifted when he was purchased by a
https://commons.wikimedia.org/wiki/Fil - contractor named John Godwin. Godwin recognized King’s natural skill
EeHOACESRIERCHEaESSa 40 in building and put him to work as a construction apprentice. King
quickly became known for his precision, creativity, and ability to design structures that were not only
useful but also beautiful. Even though he was considered property, King's reputation grew, and his
skill set him apart in a field dominated by white men.

King’'s most important early training came while working under the famous architect and bridge
builder Ithiel Town. Town was known for his Federal and Greek Revival designs, as well as his
inventive bridges. While apprenticing under Town, King learned advanced methods of bridge
construction that would define his career. By 1832, Godwin won a contract to build a bridge across
the Chattahoochee River, linking Columbus, Georgia, to Alabama. Historical accounts suggest King
was heavily involved, possibly even working independently, as many skilled enslaved workers did at
the time.

In 1846, King’s life changed again when contractor James L. W. Smith purchased him. Impressed by
King's work, Smith granted him his freedom. Finally able to own property, King set up his own
business and became widely known as the “Bridge Builder King.” His bridges, churches, and public
buildings could be found across the South. Among his greatest accomplishments were constructing
the covered bridge over the Chattahoochee River, the longest in the world at that time, and designing
the famous double spiral staircases inside the Alabama State Capitol, which remain a marvel of
engineering today.

King was deeply inspired by the philosophy of the ancient Roman architect Vitruvius, who believed
buildings should be functional, beautiful, and long-lasting. King applied these principles to his work,
balancing strength and elegance in every project. He also used his skills to serve African American
communities by designing schools, churches, and even a courthouse, helping empower Black citizens
during and after slavery.

Life as a free Black man in the South during the mid-1800s was complex. King became a landowner,
businessman, and the father of five children. At one point, he even bought a young boy, John Stella
Martin, an act that mirrored the practices of white enslavers. However, this was short-lived, and King
eventually sold the boy, realizing the weight of such responsibility.
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During the Civil War, King’s position was especially difficult. As a wealthy and skilled Black man, he
was forced to work for the Confederacy, building defenses and ironclad ships to slow the Union
Navy’s advance into Columbus, Georgia. Despite being conscripted, his work demonstrated the
Confederacy’s dependence on the labor and expertise of free Black citizens, even as it fought to
preserve slavery.

After the war, King continued to thrive. In 1870, he was elected as a Republican to the Alabama House
of Representatives, serving four years. He focused on issues like education and civil rights, working to
improve life for formerly enslaved people. His ability to transition from slavery to respected builder,
businessman, and lawmaker speaks to his resilience and vision.

Horace King's legacy has lived on long after his death in 1885. In 1976, he was inducted into the
Alabama Engineering Hall of Fame, and in 2008 a historical marker was placed in his honor in
Wetumpka, Alabama. His life and work have been featured in books, documentaries, and public
television specials, such as the 2019 film Horace King: Bridge Builder. His staircases still stand in the
Alabama State Capitol, and his bridges and buildings influenced construction across the South.

Horace King's story is one of perseverance, talent, and transformation. Born enslaved, he rose to
become a master builder, respected lawmaker, and community leader. His work continues to inspire
those who believe in the power of creativity and determination to overcome even the greatest
obstacles.
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Dr. Sofia Kovalevskaya - Pioneer Mathematician

Image Source: Public Domain:
https://commons.wikimedia.org/wiki/File:So
fia_Wassiliewna_Kowalewskaja_1.jpg

Mathematician
Born: January 15, 1850, Moscow, Russia
Died: February 10, 1891, Stockholm, Sweden

Sofia Kovalevskaya was the first woman in Europe to earn a
doctorate in mathematics and later became a professor at
Stockholm University.

Sofia Vasilyevna Kovalevskaya, born in 1850 in Moscow, was a
Russian mathematician who became the first woman to earn a
doctorate in mathematics in Europe. She grew up in a noble family

| and showed interest in math from a very young age. Her father's old
.| calculus notes even covered her nursery walls, and her uncle helped

her explore complex math ideas. By the age of fourteen, Sofia taught
herself trigonometry to understand physics books. Her talent
impressed teachers and convinced her family to support her studies.

Women in Russia could not attend universities, so Sofia faced many obstacles to continue her
education. In 1868, she entered a marriage of convenience with Vladimir Kovalevsky, a young
scientist, so she could travel abroad and study. They went to Germany, where Sofia attended the
University of Heidelberg and then moved to Berlin. Berlin University would not admit women, but the
famous mathematician Karl Weierstrass tutored her privately. She studied with him for four years,
producing work that became her doctoral dissertation.

In 1874, Sofia earned her Ph.D. in mathematics from the University of Géttingen, summa cum laude.
Her dissertation included three important papers: one on partial differential equations, one on
Saturn’s rings, and one on elliptic integrals. Her work on differential equations became the Cauchy-
Kovalevskaya theorem, which is still important in math today. Despite her success, she could not find
academic work in Russia because she was a woman.

After her husband died, Sofia focused on her work even more. She traveled to Paris to work with other
mathematicians, and in 1883, she accepted an invitation from Gosta Mittag-Leffler to teach at
Stockholm University. She also became editor of Acta Mathematica, the first woman to hold a position
on the board of a major scientific journal. In 1885, she solved a difficult problem about the rotation of
a solid object. This work earned her the Prix Bordin from the French Academy of Sciences in 1888.

In 1889, Sofia became a full professor at Stockholm University, the first woman ever to reach that
rank. She was also nominated for the Russian Academy of Sciences, though she was never offered a
professorship in Russia. In addition to math, Sofia wrote novels, essays, and plays. She fought for
women'’s education and equality, showing that women could succeed in fields once dominated by

men.

Some of Sofia’s greatest achievements in math include the Cauchy-Kovalevskaya theorem, which
explains solutions to certain types of equations, and the Kovalevskaya top, a problem about how a
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spinning object moves. Her work on the Kovalevskaya top helped solve a problem that had only been
solved in special cases before. These discoveries remain important in math and physics today.

Sofia died on February 10, 1891, at the age of 41. Even though she lived a short life, she achieved
incredible things. She opened doors for women in science, created new ideas in mathematics, and
inspired future generations. Her courage, intelligence, and determination made her one of the most
important women scientists of the 19th century.
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Hedy Lamarr — Wireless Technology Pioneer

Actress and Inventor
Born: November 9, 1914, Vienna, Austria
Died: January 19, 2000, Casselberry, Florida

Hedy Lamarr combined creativity, intelligence, and bravery to
innovate life-saving military technology while captivating audiences
as a Hollywood star.

Hedy Lamarr was an Austrian American actress and inventor whose
work helped create the technology behind WiFi, GPS, and Bluetooth.
While many people admired her beauty in films like Samson and
Delilah, her true genius lay in her inventions, especially those
designed to help the military during World War IlI.

Image Source: Public Domain: Lamarr was born Hedwig Eva Kiesler on November 9, 1914, in
fo_pfa/ézorf_";f%Zf,’gi‘:flyo_rggg;’:'l/gﬁ7; Vienna, Austria, into a wealthy Jewish family. Her father, a curious

a bank director, encouraged her to explore how machines worked,
taking her on walks to discuss things like printing presses and streetcars. By age five, she was
already taking apart and rebuilding her music box. Her mother, a concert pianist, introduced her to the
arts, enrolling her in piano and ballet lessons. Lamarr became a skilled musician, dancer, and

multilingual thinker.

At age 16, Lamarr began acting in Berlin with director Max Reinhardt. She had her first film role in Geld
auf der Stral3e (1930) and gained attention in the Czech film Ecstasy (1932). In 1933, she married
Austrian munitions dealer Fritz Mandl, a controlling man connected to weapons manufacturers and,
indirectly, Nazi officials. During the marriage, Lamarr learned about military technology and weapons
from Mandl and his guests. She eventually escaped to London in 1937, taking this knowledge with
her.

After arriving in Hollywood, Lamarr became a movie star. She met Howard Hughes, a pilot and
inventor, who encouraged her curiosity. Hughes let her study aircraft design and gave her a small
workspace on set to experiment. Lamarr combined the wings of the fastest birds with the fins of the
fastest fish to design faster, more efficient airplane wings. Hughes praised her as a genius,
recognizing her talent for improving machines.

Lamarr’s most important work came in 1940, when she met composer George Antheil. Together, they
created a “frequency hopping” system to help the military. Their idea allowed radio-controlled
torpedoes to switch between radio frequencies while moving, preventing enemies from jamming or
intercepting the signals. This invention could have helped save many lives by making torpedoes more
accurate. Lamarr and Antheil received a patent for their “Secret Communication System” in 1942.
Although the Navy did not immediately use the technology, it later became the foundation for modern
wireless communication systems, including WiFi, GPS, and Bluetooth.

During the war, Lamarr also contributed by selling war bonds to support the military effort. She used
her fame to raise money for the Allied forces and continued inventing devices that could improve
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military technology. Her understanding of weapons and electronics, combined with her creativity,
made her a quiet but powerful force in the war effort.

Lamarr became an American citizen in 1953. While she never earned money from her frequency-
hopping invention during her lifetime, she eventually received recognition for her work. She was
awarded the Electronic Frontier Foundation’s Pioneer Award in 1997 and the Bulbie Gnass Spirit of
Achievement Award. In 2014, she was inducted into the National Inventors Hall of Fame.

Hedy Lamarr was more than a beautiful movie star. She used her intelligence and creativity to help
the military and protect lives during one of the world’s deadliest wars. Her invention of frequency
hopping showed how one person’s brilliance can change the course of technology and even aid
national defense. Lamarr remains a hero in both Hollywood and the world of science and invention.
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Dr. Eugene Lazowski - The Doctor Who Fooled the Nazis

Physician
| Born: 1913, Czestochowa, Poland
Died: December 16, 2006, Eugene, Oregon, U.S.A.

~ Dr. Eugene Lazowski was a Polish physician who used medical
~ science and creativity to save over 8,000 people during World War
Il

Eugene tazowski was born in Poland and earned his medical degree
from the Jozef Pitsudski University in Warsaw in 1940. When the war
began, he joined the Polish Army as a military doctor and worked on
! a Red Cross train. He was captured and sent to a prisoner-of-war
Copyright to La ‘ camp, but he managed to escape and reunite with his family. Soon

Famiglia/Plesnar&Krauss/Fido Film after, he began working with the Polish Red Cross in the small town
https://k-larevue.com/en/investigation-on-a- fFR dé
fake-polish-just/ OT ROZwadow.

The people of Rozwadoéw lived under constant fear. The Nazis frequently arrested Polish citizens,
accusing them of being part of the resistance. Many were deported to forced labor camps in
Germany, where conditions were brutal. Prisoners worked long hours in factories, mines, and
chemical plants, often dying from hunger, exhaustion, or disease. tazowski was determined to help
his community. He often treated members of the resistance in secret, fully aware that if he was
caught, he would be killed. To protect himself, he always carried a cyanide pill so that he could take
his own life rather than be tortured by the Gestapo.

One of tazowski's closest friends was Dr. Stanistaw Matulewicz, another doctor in a nearby village.
Matulewicz discovered that a harmless bacteria could trick medical tests into showing a false
positive result for typhus, a deadly disease spread by lice. The Nazis were terrified of typhus because
it could wipe out entire groups of soldiers. When they suspected an epidemic, they would quarantine
entire towns rather than risk spreading the illness.

Together, tazowski and Matulewicz realized they could use this discovery to save lives. They began
quietly injecting villagers with the harmless bacteria so that their blood tests would come back
positive for typhus. tazowski carefully reported cases to the Nazi authorities, making sure the
numbers looked realistic. In the winter, when typhus usually spread faster, he reported more cases. In
the summer, he reported fewer. Over time, the area appeared to be suffering from a major outbreak.
The plan worked. The Nazis declared Rozwadéw and nearby villages unsafe and avoided mass
deportations there. For almost two years, tazowski's “epidemic” kept the community safe from
forced labor and death camps. In the end, his actions saved more than 8,000 people.

The danger, however, was constant. At one point, Nazi collaborators reported that villagers did not
seem sick. Suspicious, the Germans sent a team of doctors to investigate. Warned by the resistance,
tazowski quickly organized villagers to pretend to be weak and bedridden. When the German doctors
arrived, they were too afraid of catching lice to perform careful examinations. They only glanced at
the “patients” before taking blood samples. Those samples, of course, tested positive for typhus back
in Germany, and the ruse continued.

©2026 ARTEFFECTImc 61 4/28/2026



By 1943, the Gestapo had also discovered that tazowski was secretly treating resistance fighters.
Knowing his life was in immediate danger, he fled Rozwadow with his family. Unlike many others, they
survived the war.

After the war ended, Eugene tazowski moved to the United States. He became a professor of
pediatrics at the University of lllinois in Chicago, where he continued to dedicate his life to medicine.
Though he built a new life far from Poland, his most lasting legacy remained the thousands of people
he had saved during the Holocaust.

tazowski never saw himself as a hero. He once said he had simply done his duty as a doctor and as a
human being. Yet his courage and cleverness proved that even in the darkest times, one person’s
actions can protect an entire community. His story is a powerful reminder of the impact of bravery,
compassion, and the responsibility to stand up for others.
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Henrietta Swan Leavitt - Measuring the Stars

Astronomer
Born: July 4, 1868, Lancaster, Massachusetts, U.S.A.
Died: December 12, 1921, Cambridge, Massachusetts, U.S.A.

Henrietta Leavitt was a brilliant and determined astronomer
whose groundbreaking discovery allowed humanity to
understand the true scale of the universe.

Leavitt was born on July 4, 1868, in Cambridge, Massachusetts.
She was the daughter of a Congregational minister and grew up

| in a time when few women were encouraged to pursue science.

_ At first, she studied art and music at Oberlin College. Later, she

ik ) ;__ v transferred to the Society for the Collegiate Instruction of Women,

Image Source: Public Domain: which later became Radcliffe College. It was there, in her final

https://commons.wikimedia.org/wiki/File:Henriet year, that she took an astronomy course and discovered her

ta_swan_Leavitt.jog lifelong passion for studying the stars.

After graduating in 1892, Leavitt became very sick with an iliness that left her severely deaf. Even
though her health slowed her down, she never lost interest in astronomy. In 1895, she began
volunteering at the Harvard College Observatory. The observatory’s director, Edward Pickering, had
gathered a group of women to work as “computers.” These women studied photographs of stars and
recorded their brightness, colors, and positions. At the time, women were not allowed to use
telescopes or lead research projects. They were paid very little, usually around 25 cents an hour.
Because of Leavitt's excellent work, she was eventually promoted to a permanent position and earned
30 cents an hour.

Leavitt was placed in charge of studying variable stars. These are stars that do not shine at a
constant brightness but instead become brighter and dimmer over time. Her job required her to
compare thousands of photographic glass plates of the night sky, sometimes taken years apart, to
find even the smallest change in a star’s light. It was slow and detailed work, but Leavitt had a sharp
eye for patterns. Over the course of her career, she discovered more than 2,400 variable stars, about
half of all those known in her time.

Her most important contribution came in 1908, when she made a groundbreaking discovery about
Cepheid stars. Cepheids are a special kind of variable star. Leavitt noticed that the longer it took a
Cepheid star to go from bright to dim and back again, the brighter the star actually was. This pattern
became known as the period-luminosity relationship. Her discovery meant that astronomers could
now calculate the distance to faraway stars and galaxies by measuring how long their light cycles
lasted.

Leavitt's work transformed astronomy. Using her discovery, astronomer Edwin Hubble was able to
prove that the universe is expanding. His famous Hubble's Law was only possible because of the
foundation she had laid. In fact, when NASA launched the Hubble Space Telescope in 1990, its very
mission, to explore deep space, was made possible by Leavitt's work decades earlier.
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In addition to her work with Cepheid stars, Leavitt developed a standard system of measuring the
brightness of stars using photographic plates. This became known as the “Harvard Standard” and
was adopted internationally in 1913. Her careful observations and methods gave astronomers
reliable tools they still use today.

Sadly, Leavitt never received the recognition she deserved during her lifetime. Because of gender bias
at the time, women like her were not given credit equal to their male colleagues. Although she was
nominated for the Nobel Prize in Physics in 1925, she had already passed away in 1921 at the age of
53 from cancer. Many people believe she should have been awarded the prize while she was alive.

Even with her health struggles and hearing loss, Leavitt never stopped working when she was able. A
colleague once said she had “the best mind at the Observatory.” Today, she is remembered as one of
the most important women in astronomy. Her name lives on through the asteroid 5383 Leavitt and a
crater on the Moon named in her honor.

Henrietta Swan Leavitt showed that persistence and curiosity can change the world. Her discovery of
the period-luminosity law continues to guide astronomers as they measure and understand the
universe. Though her life was short, her impact on science was immeasurable.
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Dr. Justus von Liebig - Father of Agricultural Chemistry

Agricultural Chemist

Born: 12 May 1803, Darmstadt, Landgraviate of Hesse-
Darmstadt

Died: 18 April 1873, Munich, Kingdom of Bavaria, German
Empire

Justus von Liebig was a German chemist who
revolutionized agriculture and education by founding
modern organic chemistry and inventing the first
nitrogen-based fertilizer.

Justus was born in 1803 in Darmstadt, Germany. From a
very young age, he showed a strong interest in chemistry.
His father, Johann, worked as a drysalter, someone who
dealt with chemical products like glue, varnish, and dyes.
Justus spent hours in his father’s workshop, performing
experiments of his own. Unlike his classmates, he was far
more interested in science than in traditional subjects at

Image Source: Public Domain: school. At age 14, he left grammar school to become an
https://commons.wikimedia.org/wiki/File:Justus_von_Liebig . . .
NIH.jpg apprentice to a local apothecary named Gottfried Pirsch.

Justus'’s passion for science only grew. At 17, he entered the University of Bonn to study chemistry.
By the age of 22, he had earned his doctorate and was already recognized as a bright student in
analytical chemistry. But at the time, chemistry was not highly developed in Germany. To continue his
studies, Justus received a grant to study in Paris, France. This opportunity launched his professional
career.

In Paris, Justus studied a compound called fulminate of mercury. His work led to the discovery of
“isomerism,” the idea that molecules can have the same kinds and numbers of atoms but still behave
differently because of their structures. This was a major breakthrough in chemistry. His research
caught the attention of Joseph-Louis Gay-Lussac, the famous French chemist who discovered that
water is made of two parts hydrogen and one part oxygen. Gay-Lussac became Justus’s mentor,
guiding him in his private laboratory for two years.

By 1824, Justus returned to Germany and began teaching at the University of Giessen. He wanted to
expand chemistry education and proposed creating an institute for pharmaceutical training. However,
the university rejected his idea, saying they did not want to train “apothecaries, soap-makers, beer-
brewers, dyers, and vinegar distillers.” This might have seemed like a setback, but it turned into an
advantage for Justus.

Instead, he set up his own laboratory in an abandoned military barracks. There, he created a new,
hands-on style of teaching that became a model for modern science education. He opened his lab to
20 students and even paid for supplies himself. Students worked in small teams, each guided by a
scientist, to study specific topics. This way, they learned by doing real experiments, while also helping
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Justus expand his research. His teaching style was so successful that it spread to other sciences and
is still used in laboratories today.

Justus’s research and teaching soon made him one of the founders of organic chemistry. Yet he
never forgot the food shortages during the “Year Without a Summer.” Determined to prevent future
hunger, he turned his attention to agricultural chemistry. He invented the “kaliapparat,” a device that
measured the amount of carbon in organic compounds. With it, he discovered that plants take in
nitrogen, carbon dioxide, and minerals from the soil and air. Using this knowledge, he created the first
nitrogen-based fertilizer, which greatly improved crop yields.

Because of Justus'’s discoveries, agriculture became more reliable, and massive food shortages like
the one in 1815 became far less common. Historians even say that “The Year Without a Summer”
was the last major subsistence crisis in the Western world. Beyond agriculture, his methods of
teaching chemistry continue to shape laboratories worldwide.

Justus von Liebig spent the rest of his life teaching, researching, and writing about science. He
passed away in Munich in 1873 at the age of 70. In 1953, on the 150th anniversary of his birth,
Germany honored him with a postage stamp, recognizing his lasting influence on science and society.

Through his discoveries and teaching, Justus von Liebig not only advanced chemistry but also helped
ensure that people would not suffer from hunger the way they had during his childhood.
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John Avery Lomax - Preserver of America’s Folk Songs

Musicologist
Born: September 23, 1867, Goodman, Mississippi, U.S.A.
Died: January 26, 1948, Greenville, Mississippi, U.S.A.

,. John Avery Lomax was a passionate folklorist whose
efforts safeguarded America’s folk traditions for future
generations.

John was born in Goodman, Mississippi, on September 23,
1867. When he was two years old, his family traveled by ox
cart to Texas, where he grew up on a farm. There, John first
" heard cowboy songs and folk music. At nine years old, he
befriended Nat Blythe, a farmhand and former slave. John
taught Nat to read and write, while Nat shared African
American folk songs like “Big Yam Potatoes on a Sandy
Land.” Though Nat later left the farm, the music he shared
left a lasting impression.

,..--‘~-. ik : 1 -

Image Source: Public Domain John began his education at Granbury College in Texas,
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lomax1_ (cropped).jpg where he received what would be considered a high school
education today. At 28, he enrolled as a freshman at the

University of Texas at Austin. He wanted to study cowboy songs, but the university did not see folk

music as a serious subject, so he pursued English literature instead. After earning his degree, he

became a professor at Texas A&M University in 1904 and married Bess Baumman Brown.

In 1905, John left teaching to study at Harvard University, then the center for folklore research. There,
professors George Lyman Kittredge and Barrett Wendell encouraged his interest in cowboy songs and
folk ballads. Their support gave John the confidence to follow his passion. After earning a master’s
degree in 1907, John returned to Texas to teach, but his dedication to folk music grew stronger. He
applied for and received the Sheldon Fellowship Grant, which allowed him to travel across Texas
recording cowboy songs. Using a wax cylinder phonograph, he preserved songs like “Home on the
Range,” which had never been recorded before. In 1910, he published Cowboy Songs and Other
Frontier Ballads, a groundbreaking book that received both critical acclaim and public praise.

The book’s success led John to co-found the Texas branch of the American Folklore Society with
fellow professor Leonidas Payne. Their mission was to preserve America’s folk traditions before they
were lost to time. New forms of music like jazz were being recorded and broadcast on the radio, but
older folk songs, passed down orally, risked being forgotten. For seven years, John dedicated himself
to the society, lecturing, researching, and collecting songs from across the country.

However, John’s career faced setbacks. He lost his position at Texas A&M and moved to Chicago,
where he spent nearly a decade working in finance. Folk music took a back seat during this time. In
1931, tragedy struck when his wife died, and the stock market crash left him in financial trouble.
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His oldest son, John Jr., encouraged him to return to his true passion: folk music. In 1932, John
proposed a new anthology focused on American folk music, especially songs with African American
roots. Macmillan Publishing approved his idea. Around this time, John began working with the Library
of Congress. He offered to travel the country recording songs to expand their Archive of American
Folk Song in exchange for recording equipment. He became the Archive’s Honorary Consultant and
Curator, beginning a ten-year partnership that would define his legacy.

John traveled widely, often with his children, recording thousands of songs. His son Alan became his
closest partner, and together they visited prison farms in Texas, believing prisoners cut off from
radios preserved older songs. They also collected music from Spanish, French, and African American
communities. Their work created one of the largest collections of folk music ever assembled.

John's influence extended beyond music. He advised government projects such as the Federal
Writers' Project, where he helped document narratives from formerly enslaved people. In 1947, just
one year before his death, he published his autobiography, which became a success.

John Avery Lomax died in January 1948 at the age of 80. His lifelong dedication to collecting and
preserving folk music ensured that the songs and voices of America’s past would not be forgotten.
Today, his work continues to inspire musicians, historians, and scholars, keeping alive the traditions
he worked so hard to save.
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Muhammad ibn Musa Al-Khwarizmi - Father of Algebra

Mathematician
Born: Approximately 780 AD, Persia
Died: Approximately 850 AD, Baghdad, Iraq

Muhammad ibn Musa al-Khwarizmi was a Persian mathematician,
astronomer, and geographer whose groundbreaking work in algebra and
algorithms shaped modern mathematics and science.

Muhammad ibn Musa al-Khwarizmi, born around 780 AD, was a Persian
mathematician, astronomer, and geographer who is sometimes called
the father of algebra. Although his exact birthplace is unknown, his name
suggests he came from Khwarazm, an area now part of Turkmenistan
Image Source: Public Domain: and Uzbekistan. He grew up during a time of great learning and went on
';;te"f;'//_/commons'W’k'medi"'org/Wik’/ to become one of the most influential thinkers in world history.
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Al-Khwarizmi worked at the House of Wisdom in Baghdad, the capital of
the Islamic Empire, and eventually became its director. This center of
learning collected and translated many important Greek and Indian texts
into Arabic. Muhammad used these works to create his own original contributions to math,
astronomy, and geography, which would shape knowledge for many centuries.

He is best known as the founder of algebra. The word “algebra” comes from the Arabic word al-jabr,
meaning “restoration,” found in the title of his famous book Al-Kitab al-Mukhtasar fi Hisab al-Jabr wal-
Mugabala (The Compendious Book on Calculation by Completion and Balancing), written around 820
AD. The book introduced new ways to solve equations, including methods called reduction,
completion, and balancing. Reduction simplifies an expression, completion moves a negative term to
the other side of an equation, and balancing means subtracting the same amount from both sides.
Using these methods, al-Khwarizmi also created a systematic approach to solving quadratic
equations in ways that had never been explained before.

In addition, Muhammad helped spread the Hindu-Arabic numeral system, the numbers 0 through 9,
which replaced earlier, more complicated number systems. This system was first adopted in the
Islamic world and later in Europe after translations of his works. Al-Khwarizmi also developed
methods for multiplying large numbers, including the lattice multiplication method, which helped
European mathematicians like Fibonacci learn and share his work with others across the continent.

Al-Khwarizmi made major contributions to astronomy as well. He developed the first quadrant to tell
time by observing the sun or stars and created the Zjj al-Sindhind, a set of astronomical tables that
calculated the positions of the sun, moon, and planets and predicted eclipses. He improved sundial
designs and influenced how mosques used them to determine prayer times accurately.

His work in geography was equally important. In Kitab Surat al-Ard (The Image of the Earth), he
revised and expanded on the ancient Greek geographer Ptolemy’s maps, listing the coordinates of
around 2,400 places across Europe, Asia, and Africa. He helped create a world map for the caliph al-
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Ma'mun and participated in a project to measure the Earth’s circumference as accurately as possible
at that time.

Al-Khwarizmi’s influence reached far beyond the Islamic world. His algebra book was translated into
Latin in the 12th century, helping spread his methods across Europe. A separate Latin translation of
his arithmetic work introduced Hindu-Arabic numerals and their operations to Western
mathematicians. The Latinized form of his name, “Algoritmi,” gave rise to the word “algorithm.” His
astronomical tables were also translated and widely used in Europe for many centuries.

Muhammad ibn Musa al-Khwarizmi died around 850 AD in Baghdad, leaving a legacy that shaped
mathematics, science, and geography. His methods of algebra, use of Hindu-Arabic numerals, and
contributions to astronomy and mapping continue to influence the world today. Without his work,
many of the technological and mathematical tools we rely on every day, including the algorithms
behind computers and modern digital devices, would not exist.
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Cecilia Payne-Gaposchkin - The Star Discoverer

Astronomer

Born: May 10, 1900, Wendover, United Kingdom

Died: December 7, 1979, Cambridge, Massachusetts, U.S.A.

Dr. Cecilia Payne-Gaposchkin discovered the composition of stars.

Cecilia was raised by her mother, Emma, who noticed Cecilia’s
talent for both music and science. Emma enrolled her at St. Paul’s
Girls’ School, one of the few schools at the time that allowed girls to
study math and science.

Image Source: Public Domain: At St. Paul’s, Cecilia grew fascinated with science. She later won a

https://commons.wikimedia.org/wiki/File:Cec  full scholarship to Newnham College at the University of Cambridge,
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Cambridge did not award full degrees to women, Cecilia threw
herself into her studies. At first, she wanted to study plants, but after one year she switched to
physics. In many classes, she was the only woman. University rules forced her to sit in the front row,
and she was often teased, but she didn’t give up.

Her love for astronomy began after hearing a lecture by the astronomer Arthur Eddington. He
described his test of Albert Einstein’s theory of relativity. Cecilia later wrote that this lecture
completely changed her view of the world, and she could barely sleep for days afterward. From then
on, she wanted to become an astronomer. Although she couldn’t officially change her major to
astronomy, she attended every astronomy lecture she could and worked on projects in her free time.

When Cecilia finished her studies at Cambridge, she was not given a degree, since women were not
allowed to earn them. She soon realized that in England her only career option would be teaching at a
girls’ school. But then she attended another life-changing lecture. Harlow Shapley, the director of the
Harvard College Observatory, came to London to speak. With Eddington’s recommendation, Shapley
invited Cecilia to Harvard, and she eagerly accepted.

At Harvard, Cecilia began studying stars. She focused on spectral classes, how starlight can be split
into a rainbow of colors with a prism to reveal information about stars. Using a new idea called
ionization theory, which explains how atoms gain or lose electrons, she realized that a star’s spectral
class was based on its temperature, not its elements.

Her research showed that metals like silicon and carbon were present in the Sun in about the same
amounts as on Earth, which was widely believed at the time. But she also discovered something
shocking: stars contained far more hydrogen and helium than Earth. This meant that stars were made
mostly of these two elements.

When she prepared to publish her dissertation, some male astronomers, including Henry Russell, told
her not to make such bold claims. To avoid rejection, Cecilia wrote that her conclusion about
hydrogen and helium was “almost certainly not real.” Her dissertation, Stellar Atmospheres, was
published in 1925 and became the first PhD in astronomy ever awarded at Harvard. Years later, the
famous astronomer Otto Struve would call it “the most brilliant PhD thesis ever written in astronomy.”
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Ironically, Henry Russell later published his own work that reached the same conclusion as Cecilia’s.
He received most of the credit for discovering the composition of stars, even though Cecilia had
found it first. Cecilia never publicly criticized him, even calling his paper “epoch-making.” In her
autobiography, she reflected: “If you are sure of your facts, you should defend your position.”

Cecilia stayed at Harvard, teaching students, giving lectures, and doing research. However, she was
only allowed the title of “technical assistant” because Harvard would not let women be professors.
Shapley fought for her, but the university president refused. It wasn’t until 1956, thirty years after her
groundbreaking work, that Cecilia was finally named a full professor and chair of the Astronomy
Department.

She continued to teach, research, and publish until her retirement in 1966. Her work earned many
honors, including the Rittenhouse Medal and the Henry Norris Lectureship. Cecilia Payne passed
away in 1979, leaving behind a legacy that inspired future generations of women in astronomy.
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Susan La Flesche Picotte - Healing Her People

""" Medical Doctor

| Born: June 17, 1865, Omaha Reservation
Died: September 18, 1915, Walthill, Nebraska, U.S.A.

' Susan La Flesche Picotte was the first Native American to earn a
medical degree in the United States.

Susan was born on June 17, 1865, on the Omaha Reservation in
northeastern Nebraska. Her father, Joseph La Flesche, also known
as Iron Eye, had been chief of the Omaha people for twelve years. He
believed that Native communities needed to prepare for the growing
number of white settlers who were moving into Nebraska. Because
of his views, Susan was taught both traditional Omaha values and
the customs of European Americans. For example, she was not
https.//commons.wikimedia.org/wiki/Fileo  @llOWed 0 take part in some traditional ceremonies, and she was
ctor.susan.la.flesche.picotte.jog encouraged to speak Omaha only at home and English with
outsiders.
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When Susan was still a child, she witnessed something that would shape the rest of her life. She saw
a sick Omaha woman denied medical treatment by a white doctor, simply because she was Native.
The woman died without care. Susan never forgot that moment and decided she wanted to become a
doctor so she could help her people.

Susan began her schooling at a reservation boarding school that focused on teaching Native children
the culture and lifestyle of European Americans. Later, she attended the Elizabeth Institute in New
Jersey before returning home to teach on the reservation. Soon after, she left again to study at the
Hampton Institute in Virginia, where she graduated in 1886 as the salutatorian, or second-highest
student in her class.

After Hampton, Susan was accepted to the Woman'’s Medical College of Pennsylvania, one of the only
places in the country at the time that trained women to be doctors. With support from the
Connecticut Indian Association, which paid for her tuition, books, and housing, Susan completed her
studies in just three years. She graduated at the very top of her class as valedictorian.

Right after graduation, Susan returned home to serve as the doctor at the government boarding
school on the Omaha Reservation. But her work did not stop there. She began visiting families across
the 450-square-mile reservation, traveling long distances by horse and buggy. She treated patients for
ilinesses like tuberculosis, influenza, and cholera. She also helped community members read legal
documents, settle land disputes, and even write letters.

Susan’s medical work often crossed into public health and education. She believed strongly in
preventing disease, not just treating it. One of her biggest concerns was alcoholism, which caused
problems across the reservation and within her own family. Her husband, Henry Picotte, struggled
with alcohol addiction, which eventually harmed his health. Susan spoke out against alcohol abuse
and supported laws for prohibition, hoping to protect her people. Unfortunately, many white
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businessmen blocked these efforts by bribing voters with money and alcohol and using confusing
ballots that took advantage of those who could not read English.

Susan was especially dedicated to fighting tuberculosis, which killed many members of her
community, including her husband. In 1907, she asked the Office of Indian Affairs for help, but they
turned her down, claiming they had no money. Still, Susan did not give up. As chair of the state health
committee of the Nebraska Federation of Women's Clubs, she worked to bring health education into
schools. She encouraged practices like fresh air, covering one’s mouth when coughing, and keeping
homes clean, which were the best defenses against tuberculosis at the time.

Susan'’s greatest achievement came near the end of her life. After years of fundraising, she raised
enough money in 1913 to build the first privately funded hospital on a Native reservation. The Dr.
Susan Picotte Memorial Hospital opened in Walthill, Nebraska, becoming a symbol of her dedication
to her community. Although Susan’s health was failing due to bone cancer, she lived long enough to
see the hospital completed.

Susan La Flesche Picotte passed away in 1915 at the age of 50. Even though her life was short, her
impact was enormous. She broke barriers as the first Native American doctor, cared for thousands of
patients, and worked tirelessly to improve health and education for the Omaha people. Her hospital
later became a museum and historic site, keeping her memory and legacy alive.
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Embryologist
Born: April 25, 1945, Cambridge, United Kingdom
Died: March 16, 1985, Cambridge, United Kingdom

Jean Purdy was a British nurse and embryologist who played a central
role in creating the world's first successful in-vitro fertilization (IVF)
baby.

When most people hear about the invention of in-vitro fertilization (IVF),
they think of Dr. Patrick Steptoe and Dr. Robert Edwards. These two men
are remembered as pioneers of the groundbreaking treatment that has
allowed millions of families to have children. But there was a third
member of their team, someone just as central to the success of IVF,

Image source: _ Jean Purdy. For many years, her story was almost forgotten, but without
https://www.researchgate.net/figure/ , u .
Jean-Purdy-1946-1985-courtesy- her, the world’s first “test-tube baby” might never have been born.
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https://creativecommons.ora/licenses Jean Purdy’s path into science was not a straight one. She first trained as

/by/4.0/ a nurse, not as a scientist, but her intelligence and determination quickly
made her indispensable. In 1968, Robert Edwards was beginning a new project with Patrick Steptoe.
Edwards was an embryologist who dreamed of fertilizing human eggs outside the body to help
women with blocked reproductive tracts. Steptoe, a surgeon and gynecologist, had expertise in early
keyhole surgery, which they hoped would make egg retrieval possible.

This was the team that Jean Purdy joined. Hired as a lab technician, she was originally tasked with
running the laboratory. In reality, she did far more. Based in Cambridge, she regularly drove hundreds
of miles to their clinic in Oldham, Greater Manchester, often staying away from home for days. Purdy
was so indispensable that when she could not travel while caring for her sick mother, all progress
stopped. Edwards later recalled, “Jean’s cooperation had become crucial. It was no longer just Patrick
and me. We had become a threesome.”

Purdy’s contributions were both practical and scientific. She co-authored 26 academic papers with
Edwards between 1970 and 1985 and was the first person to recognize and describe the human
blastocyst, an early stage of embryo development. She was also the very first to witness the cell
division of the embryo that became Louise Brown, the world’s first IVF baby, born in 1978.

After Louise’s birth, the team'’s success was undeniable. Another IVF baby, Alastair MacDonald, was
soon born. Demand for fertility treatments grew quickly, and the trio needed a clinic. It was Purdy who
searched through old manor houses in Cambridge until she found Bourn Hall. Opened in 1980, it
became the world's first IVF clinic and is still operating today. Purdy became Technical Director,
guiding the clinic as it gave hope to families. Between Louise Brown'’s birth and Purdy’s untimely
death in 1985, 370 IVF babies were born.

Sadly, Purdy died of cancer at only 39 years old. Her early passing meant she could not write books,
appear in documentaries, or continue advocating for her role. While Steptoe died a few years later, his
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name remained well known. Edwards lived long enough to receive the Nobel Prize in 2010. Purdy’s
name, however, slipped into the shadows.

Some believe her gender or her title as “lab technician” caused people to dismiss her importance,
even though her work was vital. Edwards himself disagreed, fighting to recognize her. He even
protested when her name was left off a commemorative plaque at Oldham Hospital, writing, “Jean
Purdy... contributed as much as | did to the project. | regard her as an equal contributor to Patrick
Steptoe and myself”

Decades later, her story is finally being remembered. In 2019, records and letters surfaced that proved
how essential she was to IVF's success. Thanks to this evidence, Jean Purdy is beginning to receive
the recognition she always deserved.

Today, IVF has transformed reproductive medicine. Since 1978, more than 8 million babies worldwide
have been born through IVF. Behind each of those lives is Jean Purdy’s quiet brilliance and
perseverance. Though her name was nearly forgotten, her legacy lives on in every child born through
the treatment she helped create.
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Dr. Gene Shoemaker - The Father of Astrogeology

Planetary Geologist
Born: April 28, 1928, Los Angeles, California, U.S.A.
Died: July 18, 1997, Alice Springs, Australia

Gene Shoemaker was a pioneering planetary geologist who
founded the field of astrogeology and trained Apollo astronauts
to explore the Moon.

Eugene “Gene” Shoemaker was a scientist whose work helped
create the field of astrogeology, the study of rocks, craters, and
landforms in space. His career changed how people understood
the Moon, planets, and asteroids. Shoemaker dreamed of being
the first geologist to walk on the Moon, but even though health
problems kept him grounded, his discoveries left a permanent

Image Source: Public Domain: ) ) .
https://commons.wikimedia.org/wiki/File:Eugene_s Mark on science and space exploration. Today, he is also

hoemaker.jpg remembered as the only person whose ashes rest on the Moon.

Shoemaker was born in Los Angeles, California, in 1928. From an early age, he was fascinated with
rocks and the forces that shaped Earth. He earned degrees from the California Institute of
Technology and went on to complete his Ph.D. at Princeton University in 1960. For his doctoral
research, he studied how craters form after an impact, work that would define his career. He became
the first person to prove that Arizona’s famous Barringer Meteor Crater had been created by a
meteorite strike rather than by a volcano.

This discovery sparked Shoemaker’s vision for a new science that studied impacts on Earth and
beyond. In 1961, he founded the Astrogeology Research Program of the U.S. Geological Survey in
Flagstaff, Arizona. As its first director, Shoemaker led teams in mapping the Moon and researching
other planets. He believed geology would not stop at Earth’s surface but would expand into space,
and he was right.

Shoemaker was supposed to be the first geologist to step on the Moon. However, he was diagnosed
with Addison’s disease, a condition that made him ineligible to become an astronaut. Instead, he took
on another critical role: training astronauts. Shoemaker taught Neil Armstrong, Buzz Aldrin, and other
Apollo crews how to identify and collect rock samples that would answer questions about the Moon'’s
history. He also worked as a television commentator alongside Walter Cronkite, explaining geology to
millions of viewers during the Apollo missions.

Even after the Apollo era, Shoemaker pushed forward. He began searching for asteroids that crossed
Earth’s orbit, some of which could be dangerous to our planet. Working with his wife, Carolyn, an
astronomer, and fellow scientist David Levy, he discovered many comets and asteroids. Their biggest
find came in 1993, when the team spotted a comet later named Shoemaker-Levy 9. The comet broke
into pieces and crashed into Jupiter in July 1994. For the first time in history, humans witnessed a
comet striking a planet. The massive explosions confirmed Shoemaker’s prediction that such an
impact would be visible from Earth. The event gave scientists new insights into both comets and
Jupiter’s atmosphere, and it brought Shoemaker worldwide fame.
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Shoemaker’s passion for fieldwork never faded. He spent many seasons in Australia, searching for
ancient impact craters hidden in the landscape. Sadly, while on one of these research trips in 1997, he
was killed in a car accident near Alice Springs. His wife Carolyn survived with injuries. At the time of
his death, Shoemaker was 69 years old and still actively pursuing discoveries.

In 1999, the Lunar Prospector spacecraft carried a small portion of Shoemaker’s ashes to the Moon.
The container included a quote from Romeo and Juliet about turning someone into stars. It was a
fitting tribute for a man whose life was dedicated to studying the scars of impacts across the solar
system.

Shoemaker received countless awards during his lifetime, including the U.S. National Medal of
Science. He taught students at Caltech, influenced NASA missions, and inspired generations of
scientists. Colleagues described him as brilliant, energetic, and full of laughter, a man who loved both
science and life.

Though his life ended too soon, Gene Shoemaker’s vision continues to guide space exploration. Every
time scientists study an asteroid, search for impact craters, or plan a mission to another planet, they
build on the foundation he created. His legacy is written not only in textbooks and research papers
but also on the Moon itself, where a part of him now rests among the stars.
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John Snow - The Cholera Detective

Physician
Born: March 15, 1813, York, United Kingdom
Died: June 16, 1858, Sackville Street, London, United Kingdom

John Snow, a British physician, investigated the 1854 Broad Street
cholera outbreak and proved that contaminated water, not bad air,
was spreading the disease.

The third cholera pandemic spread worldwide from 1846 to 1860,
resulting in over one million deaths in the Russian Empire and 23,000
in Great Britain, not to mention a million more in other parts of the
world; it was the harshest pandemic the 19th century had ever seen.
Scientists and physicians of the time struggled to contain and

: understand it, that is, until a young British anesthesiologist, John
Image Source: Public Domain: Snow, began investigating what he believed to be the source of the
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Soho, London.

Snow was born on March 15, 1813, in York, England, and grew up in one of York’s poorest
neighborhoods. The sanitary conditions of much of England in the 19th century were dangerous, with
citizens disposing of both human and animal waste either into the street or under their own homes.
By the time Snow was nineteen, he had undertaken a medical apprenticeship and was treating
cholera victims in the small coal-mining village of Killingworth.

Although Snow was interested in epidemiology and the treatment of cholera (there were multiple
epidemics in London throughout his early life), his first contributions to the medical field were
centered on anesthesia. After receiving his degree from the University of London and his admittance
to the Royal College of Physicians, he founded the Epidemiological Society of London but continued
to focus on anesthesia and childbirth. His use of chloroform during pregnancy was monumental in
offering laboring mothers pain relief during delivery, and rather than patenting this procedure, he
instead published papers and pamphlets for the public to read.

But John Snow would soon learn that the public was not always willing to accept his new medical
ideas. At the time of the 1854 Broad Street cholera outbreak, the medical community had two primary
and competing views of cholera’s formation and transmission: miasma theory and germ theory.
Miasma theory, which took precedent, as it had been widely accepted for decades, stated that cholera
was caused by particles in the air. Given the unsanitary conditions of London, this theory was
reinforced by scenes of waste lining the streets and the River Thames.

Germ theory, on the other hand, was both new and lacking definitive evidence of a cholera germ cell.
However, John Snow believed in this theory, and used it as a point of reference in his investigation of
the Broad Street outbreak.

In August of 1854, after multiple outbreaks elsewhere in London, cholera spread rapidly throughout
Soho. In just under two weeks, 500 people had died, and the disease reached a mortality rate of
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almost 13 percent. Given Snow’s medical and epidemiological history, he decided to investigate
alongside other medical practitioners. After many conversations with locals, Snow believed that the
outbreak had its source at the public water pump. By creating a dot map of known ilinesses and
deaths surrounding the pump, Snow convinced the local authorities to remove the pump’s handle,
effectively disabling the well.

The outbreak quickly subsided, and Snow was given credit for ending cholera’s spread in Soho. His
investigation was also responsible for enacting another investigation into the pump, it was
discovered that the pump’s well was only a few feet away from an old cesspit that began leaking into
its water supply, thus giving contaminated water to all who used it.

Government officials replaced the pump handle, yet both they and the public continued to reject
Snow’s germ theory of contamination, however much evidence he had to support it. He lived the rest
of his life believing in his theory, and died in 1858 at the age of 45, just eight years before the medical
community finally accepted his work as plausible.
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Lutie Stearns - A Champion for Books and Readers

Librarian
Born: September 13, 1866, St. Cloud, Wisconsin, U.S.A.
Died: December 25, 1943, Milwaukee, Wisconsin, U.S.A.

Lutie Eugenia Stearns was a pioneering librarian who believed
books should be free and accessible to all, creating traveling
libraries, fighting for children’s right to borrow books, and
leading efforts in literacy, women'’s rights, and community
reform.

Stearns, born on September 13, 1866, in St. Cloud, Wisconsin,
grew up believing that books had the power to change lives.

; _
Image Source: Wisconsin Historical Society When she was a young child, her family moved to Milwaukee,
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/IM42955 where she later graduated from the Milwaukee State Normal

School in 1886. She began her career as a teacher, but soon
found her true calling in libraries, a field where she would become a pioneer and reformer.

In 1888, Stearns joined the Milwaukee Public Library as part of the circulation department. She
quickly rose to become superintendent of circulation and gained recognition for her organizational
skills and passion for bringing books to the community. After the death of her mentor, Minnie M.
Oakley, in 1895, Stearns stepped into leadership and deepened her work in expanding library services.

That same year, Stearns helped found the Wisconsin Free Library Commission, one of her most
important achievements. She believed strongly that books should be free and available to all people,
regardless of age, gender, or social standing. With her colleague Frank A. Hutchins, she worked with
state senator James H. Stout to pass a law creating the Commission. Soon after, Stearns resigned
from the Milwaukee Public Library to become the first paid staff member of the new organization.

Stearns then spent almost two decades traveling throughout Wisconsin, bringing books to towns,
farms, schools, and even prisons. Between 1895 and 1914, she helped deliver nearly 1,400 traveling
libraries across the state. Each collection was small, usually just a box of 25 to 30 books, but they
provided opportunities for people in rural or isolated areas to read. Her work meant that thousands of
people, many of whom had never had access to a library, could finally discover the joy of reading.

One of Stearns’s boldest moments came in 1894 when she stood before the American Library
Association to argue that children under 12 should be allowed to borrow books. Despite a speech
impediment that made public speaking difficult, she delivered her message clearly and powerfully.
Her efforts helped change attitudes toward children’s literacy and opened the doors for young readers
to be treated as full library patrons. She later published essays and reports on children’s reading,
spreading her influence far beyond Wisconsin.

Stearns'’s vision extended beyond libraries. She was a strong supporter of women'’s rights and the
suffrage movement, and she helped found the Wisconsin Federation of Women's Clubs. She also
encouraged women to form clubs across the nation as a way to learn, organize, and advocate for
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change. In addition, she served as a regent of Wisconsin’s state normal schools, furthering her
dedication to education.

Even after stepping back from her library work in 1914, Stearns remained active as a lecturer, writer,
and reformer. She wrote a weekly column for the Milwaukee Journal in the 1930s, continuing to
inspire readers with her ideas. Her lifelong dedication to free access to books and education left a
lasting mark not only on Wisconsin but on the entire library profession.

Her legacy has been recognized in many ways. In 1951, she was inducted into the American Library
Association’s Hall of Fame. In 2008, she was among the first honored in the Wisconsin Library Hall of
Fame. Perhaps her most enduring influence can be seen in the Little Free Library movement. Just as
Stearns once delivered traveling boxes of books to rural Wisconsin, today’s Little Free Libraries share
books in small boxes around the world. This global movement of “take a book, leave a book”
exchanges echoes the same belief that guided Stearns’s life: that books should be shared freely and
bring communities together.

Lutie Eugenia Stearns died in 1943, but her passion for literacy and equality continues to inspire. She
showed remarkable courage by standing up for children, women, and underserved communities.
Through her libraries, lectures, and activism, she proved that one determined person can bring the gift
of reading to thousands. Her story reminds us that books are more than pages, they are bridges that
connect people, ideas, and generations.

SOURCES:

“Lutie Had a Great Idea: Little Free Libraries.” Lutie Had a Great Idea: Little Free Libraries, 14 Feb. 2014,
www.anythinklibraries.org/blog/lutie-had-great-idea-little-free-libraries.

Nix, Larry T. “Lutie Eugenia Stearns (1866-1943).” Wisconsin Library Heritage Center, 28 Jan. 20009,
heritage.wisconsinlibraries.org/entry/lutie-eugenia-stearns-1866-1943/.

“Stearns, Lutie Eugenia 1866-1943.” Wisconsin Historical Society, 3 Aug. 2012,
www.wisconsinhistory.org/Records/Article/CS1693.

Well, Madison. “The Gift of Literacy: Lutie E. Stearns — American Library Association Archives.”

American Library Association Archives, 19 Dec. 2016,
www.library.illinois.edu/ala/2016/12/19/the-gift-of-literacy-lutie-e-stearns/.

Keywords: Innovation, Civil Rights, Courage, Perseverance, Responsibility, Selflessness, Make a
Difference, Stand Up for Your Beliefs

Read Lutie Stearns' Biography on the ARTEFFECT Website.

Return to Table of Contents

©2026 ARTEFFECTImc 82 4/28/2026


https://www.arteffectlmc.org/unsung-heroes/unsung-heroes?aa_piece=lutie-stearns

Dr. Helen Taussig - The Woman Who Changed Heart Care

Pediatric Cardiologist

Born: May 24, 1898, Cambridge, Massachusetts, U.S.A.

Died: May 20, 1986, Pennsylvania, U.S.A.

Dr. Helen Brooke Taussig was the founder of pediatric cardiology.

All through her life, Helen Taussig was discouraged, and often
prevented, from following her dreams simply because she was a
woman. But she never gave in to low expectations. Instead, she
pushed through with courage, determination, and brilliance. As the
founder of pediatric cardiology, Taussig’s work continues to save the
lives of babies around the world.

Helen Brooke Taussig was born in Cambridge, Massachusetts, on
May 24, 1898. Her father was an economist at Harvard University,
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which made reading and writing very difficult. Even with these
challenges, Taussig earned a bachelor’s degree from the University of California, Berkeley, in 1921.

She wanted to continue her studies in science and medicine, but opportunities for women were very
limited. Taussig studied histology, bacteriology, and anatomy at Harvard Medical School and Boston
University. However, neither school allowed her to earn a degree because she was a woman. In one
class, she was even banned from speaking to her male classmates for fear she might “distract” them.
Despite this discrimination, she published a paper on ox heart muscles with Alexander Begg. This
work helped her gain admission to Johns Hopkins Medical School, where she earned her medical
degree in 1927.

After graduation, Johns Hopkins hired her in its pediatrics department, where she quickly rose to
chief of the division, serving from 1930 to 1963. There, she began groundbreaking research on “blue
baby syndrome,” a condition that caused babies’ skin to turn blue from lack of oxygen. At the time,
25% of babies with this condition died before their first birthday, and 70% died before the age of 10.
Taussig discovered that the problem came from blockages in blood vessels to the lungs or leaks in
the septum, the wall that divides the two sides of the heart.

Working with surgeons, Alfred Blalock and Vivien Thomas, she helped develop a new surgery to
correct the defect. This operation, known as the Blalock-Taussig-Thomas shunt, was a turning point in
medicine. It not only saved countless babies but also became one of the first steps toward modern
open-heart surgery.

Taussig’s achievements continued throughout her career. She became one of the first women to
serve as an associate professor at Johns Hopkins and was later promoted to full professor in 1959.
In 1947, she published Congenital Malformations of the Heart, a book that helped establish pediatric
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cardiology as its own field of medicine. In 1965, the American Heart Association elected her as its
first female president.

Even after retiring from Johns Hopkins in 1963, Taussig kept working as a teacher, researcher, and
advocate. In the 1960s, she learned about a drug called thalidomide, which caused severe birth
defects in newborns. She testified before Congress in 1967, helping lead to the drug’s ban in both the
U.S. and Europe. She also pioneered new methods of studying children’s hearts, combining x-rays and
fluoroscopy to examine the heart and lungs in a safer way.

Later in life, Taussig became completely deaf. Yet she continued to care for patients by lip reading
and using her hands to feel the rhythm of their heartbeats instead of relying on a stethoscope. Her
determination showed her patients and students that medicine could be practiced with creativity and
resilience.

Tragically, Taussig died in a car accident in 1986, just four days before her 88th birthday. But her
legacy is alive in every child saved by the surgeries and treatments she helped create. Helen Taussig’s
life shows the power of perseverance, compassion, and scientific discovery.
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Marie Tharp - Pioneer of the Deep

Oceanic Cartographer

Born: July 30, 1920, Ypsilanti, Michigan, U.S.A.
Died: August 23, 2006, Nyack, New York, U.S.A.

Marie Tharp was a pioneer who revealed the hidden
landscapes of the ocean floor and transformed geology
forever.

Marie Tharp was born on July 30, 1920, in Ypsilanti, Michigan.
Her father, William, worked as a surveyor for the U.S.
Department of Agriculture, making soil and land maps. As a
young girl, Marie often helped her father with his fieldwork. She
carried tools, looked at soil samples, and learned how maps
were made. This early experience sparked her lifelong interest
- e inmaps and geography. Because of her father’s job, Marie
moved often and attended 17 different schools before finishing high school.
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her studies at Ohio University in 1939 and graduated in 1943
with a degree in music and English, along with several minors. At first, Marie thought she would
become a teacher, since few career paths were open to women. But World War |l created new
opportunities. With so many men serving in the military, universities began to recruit women for
science programs. Marie was accepted into a special geology program at the University of Michigan,
where she earned her master’s degree in 1944. A few years later, she also completed a degree in
mathematics from the University of Tulsa.

In 1948, Marie moved to New York and began working at Columbia University’s Lamont Geological
Laboratory. There she met Bruce Heezen, a young geologist who would become her research partner
for the next 30 years. Together, they set out to map the ocean floor.

At the time, scientists knew very little about what lay beneath the ocean’s surface. Many believed the
seafloor was flat and featureless. Women were not allowed on research ships, so Bruce collected
sonar data at sea, while Marie stayed behind and turned the numbers into detailed maps. Using pens,
rulers, and patience, she slowly pieced together the hidden shapes of the deep ocean.

Marie's drawings revealed something no one had seen before: the ocean floor was filled with
mountains, valleys, and ridges. In the early 1950s, while mapping the North Atlantic, she noticed a
huge crack running down the middle of a long underwater mountain range. This was the Mid-Atlantic
Ridge, and the crack looked like a rift valley where the seafloor was splitting apart. Marie realized this
was evidence of seafloor spreading, a process where the ocean floor slowly moves apart as new
crust forms.
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At first, her colleagues dismissed her findings because she was a woman and because the idea of
“continental drift” was still controversial. Many scientists believed the continents had always been
fixed in place. But Marie's maps provided the missing evidence to prove the theory correct.
Eventually, Bruce and others accepted her conclusions. Together, Marie and Bruce expanded their
maps to include the South Atlantic, Indian, Arctic, Antarctic, and Pacific Oceans. Their work
culminated in 1977 with the first complete map of the world's oceans, published just weeks after
Bruce's sudden death.

Marie retired in 1983 but continued to run a small map distribution business and write about her
research. For many years, her contributions were overlooked, but later in life she began receiving
recognition. In 1996, she received the Outstanding Achievement Award from the Society of Women
Geographers, and in 1997, the Library of Congress named her one of the century’s greatest
cartographers. She passed away in 2006 at the age of 86.

Today, Marie Tharp is remembered as a pioneer in science and one of the most important
mapmakers in history. She revealed the deep structures of the ocean and provided the key evidence
for plate tectonics, one of the most important scientific theories of the 20th century. Her

determination and vision helped uncover a hidden world and forever changed our understanding of
the Earth.
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Vivien Thomas - The Hidden Heart Healer

Surgeon

Born: August 29, 1910, Louisiana, U.S.A.

Died: November 26, 1985, Baltimore, Maryland, U.S.A.

Vivien Thomas was instrumental in curing “blue baby syndrome.”

Vivien Thomas was born on August 29, 1910, in Louisiana and grew
up in Nashville, Tennessee. From the time he was a boy, he dreamed
of becoming a doctor. After finishing high school, he worked as a
carpenter and saved his money so he could go to college at
Tennessee State, with the goal of one day attending medical school.

But in 1929, the Great Depression struck. The stock market crashed,
Public Domain: carpentry jobs disappeared, and Thomas lost all the money he had
https://commons.wikimedia.org/wiki/File:V. worked so hard to save. His dream of going to college and medical
ivien_Thomas.jpg school seemed impossible.

Looking for work, Thomas heard about a job at Vanderbilt University with Dr. Alfred Blalock, a surgeon
who needed a lab assistant. Thomas was warned that Blalock was a difficult man, but he needed
work and applied. He was hired, and on his first day, Thomas helped with surgery on a dog. He quickly
showed his natural talent in the lab.

Even though he was doing advanced scientific work, Thomas was classified and paid as a janitor
because of his race. His paycheck was small, but his work was amazing. He began performing
operations on dogs himself and helped Blalock study shock, crush injuries, and heart surgery. His skill
and focus made him vital to the research team.

After eleven years at Vanderbilt, Blalock was offered a position at Johns Hopkins University. He
accepted only if Thomas could come with him. In Baltimore, Thomas faced even more racism and
had a hard time finding housing. Still, he kept working.

One day, Blalock and Thomas were approached by Dr. Helen Taussig, a pediatric heart doctor. She
treated children with a serious condition called tetralogy of Fallot, also known as “blue baby
syndrome.” Babies with this condition did not get enough oxygen and often died young. Dr. Taussig
hoped that Blalock and Thomas could find a surgery to help them.

The job fell to Thomas. Since he was not a licensed doctor, he was not allowed to operate on people.
Instead, he practiced the surgery on dogs. After more than 200 surgeries, Thomas succeeded. He had
designed a way to correct the heart defect, and his technique worked. Blalock told him, “This looks
like something the Lord made.”

On November 29, 1944, Blalock performed the first “blue baby” surgery on an eighteen-month-old girl
named Eileen Saxon. Thomas, who had done the procedure hundreds of times in the lab, stood on a
stool behind Blalock, coaching him through each step. The baby lived for several more months. Later,
the operation was performed on older children with even greater success.
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Word spread quickly. Families from across the country came to Hopkins for the surgery, and in the
first year alone, more than 200 children received the operation. But when an article about the surgery
was published, Thomas's name was not mentioned. Only Blalock and Taussig were credited.

Even though he wasn't given the recognition he deserved, Thomas became known as an excellent
teacher of surgery. Many doctors trained under him, learning the skills he had developed. By 1946, he
was the highest-paid assistant at Hopkins and the highest-paid African American employee at the
university. Still, he was not given the title of doctor.

Finally, in 1976, Johns Hopkins awarded Thomas an honorary doctorate. Students and staff could
now call him “Dr. Thomas,” a title he had earned decades earlier. He was also named an Instructor of
Surgery, and he continued teaching and mentoring young doctors, including Hopkins's first Black
heart surgery resident.

Vivien Thomas died in 1985, just before his autobiography was published. Though he never attended
medical school or performed surgery on a human patient, his work saved thousands of lives and
forever changed the field of medicine.
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Robert R. Williams - The Man Who Beat Beriberi

Research Chemist
Born: February 16, 1886, Nellore, India
Died: October 2, 1965, Summit, New Jersey, U.S.A.

Robert R. Williams discovered thiamin, cured beriberi, and worked to
enrich foods. Born in 1886 to a missionary family in Nellore, India.
From a young age, he saw the terrible effects of the disease beriberi.
He watched children and Indian soldiers grow weak and die, and no
one knew why. When Williams was ten years old, his father was
paralyzed in an accident, and the family moved to Kansas. Even in his
new home, Robert never forgot the pain he had seen in India.

Williams was a gifted student. He graduated from high school at age

Image Source: - 14 and worked hard to pay his way through Ottawa University in

f’:m‘/’;/d/s"/vm"/vi';,vli;’rii"“x"org/ programs/prizes K ansas. After two years, he transferred to the University of Chicago,
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winner/robert-r-williams earning a master’s degree in chemistry in 1908. Remembering the

suffering he had witnessed as a child, Williams decided to devote his life to finding a cure for beriberi.
He moved to Manila in the Philippines to work as a chemist. There, he met Dr. Edward Vedder, who
gave him the task that would define his career, finding a cure for the disease.

When World War | began, Williams joined the U.S. Chemical Warfare Service as a research chemist.
After the war, he worked for Western Electric Company but never stopped searching for answers
about beriberi. He even built a small laboratory in his home, using household objects as equipment to
save money.

Beriberi had been around for thousands of years. The word means “I can't, | can't” in the Singhalese
language because victims are too weak to stand. It can damage the heart, sometimes causing heart
failure. It can also harm the nervous system, leading to muscle weakness, paralysis, and death if
untreated. At the time, scientists debated whether beriberi was caused by germs or a lack of
nutrients. Williams believed it was caused by a nutritional deficiency and began running experiments
to prove it.

Through his research, Williams discovered that a substance in rice husks, later called thiamin, could
prevent and cure beriberi. Finding thiamin was only the first step. He had to isolate it, break it down,
and then recreate it so it could be tested as a treatment.

To test thiamin, Williams used what became known as the “rat test.” He infected rats with beriberi,
then spun them by the tail and set them on a flat surface. Sick rats could not regain their balance,
while healthy rats could quickly stand and run away. One day, after three days of thiamin treatment, a
once-sick rat spun, recovered, and scampered off. Williams was so excited that he called a friend and
shouted, “The rats say yes!”

In September 1933, Williams applied for a patent for thiamin. This move was controversial among
scientists, but the patent pushed companies to compete in making the vitamin, which lowered costs
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and made it widely available. Soon, beriberi patients were finding relief simply by eating foods rich in
thiamin. Williams also started a nationwide campaign to add vitamins to everyday foods.

His efforts changed public health. Today, most rice, grains, and cereals are enriched with thiamin.
This has greatly reduced the suffering and death caused by vitamin deficiencies like beriberi. Thanks
to his work, enriched foods are also sent overseas to fight malnutrition and help during disasters.

Robert R. Williams turned a childhood memory of tragedy into a lifelong mission. His discovery of
thiamin has saved millions of lives around the world. By refusing to give up, even when the challenge
seemed impossible, Williams proved that one person’s determination can change the course of
history.
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