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Painting #1 - Lascaux Cave Painting of Animals
Artist: Unknown (France)
Date of Painting: 17,000 BC (Style,Paleolithic Cave)
Rock and cave paintings by our early human ancestors have been
found all over the world.
This beautiful painting of animals is from the Lascaux Cave near the village of Montignac, France. It
waspainted over 17,000 years ago by an unknown artist or artists.
In 1940 young Marcel Ravidat found the cave opening and returned with three friends to explore.
They discovered hundreds of paintings on the cave walls. These beautiful, colorful paintings are mostly
of large animals. They are breathtaking in every way.
Scientists since have identified over nine hundred animal paintings to include horses (over three
hundred and sixty), deer, cattle, bison, bear, rhinos, and birds.
It is important to remember this was painted by cave dwellers 17,000 years ago!

STEAM Questions
1. Identify a large animal painted in the Lascaux Cave that no longer lives in the wild of France.
2. Another species of humans lived in European caves prior to the arrival of homosapiens.
Identify the species. What happened to them?
3. Why did early European humans seek shelter in caves?
4. Cave shelters benefited most from one type of heat transfer.
Name the type. How does it work?
5. A campfire in a cave uses what type of heat transfer?
What is the speed of the heat transfer?

Painting #2 - Mona Lisa (or, My Lady Lisa in English)
Artist: Leonardo da Vinci (Republic of Florence),
Date of Painting: 1503 – 1506 (Style, Renaissance)
This is the most famous painting in the world. It is displayed in the most visited art
museum in the world, the Louvre. See her smile?
Leonardo da Vinci was a painter, sculptor, scientist, architect, musician, engineer,
astronomer, writer, historian, and paleontologist. He was considered a genius (linked to the inventions
of the parachute, helicopter, and tank).
Leonardo spent most of his life in Italy and his last years in France at a home provided by King Francis
I of France. His painting of Lisa Gherardini, wife of Francesco del Giocondo, was purchased by King
Francis I. Napoléon once took the painting for his personal use but it was later returned to the
government of France.

STEAM Questions
1. Leonardo da Vinci was one of the first persons, if not the first person, in history to be called a
Renaissance Man.
Share the meaning of the term Renaissance Man.
2. Typically Leonardo used a very different cursive writing style called mirror image cursive. In fact,
he wrote many of his journals using the right to left style of writing.
Why do images in mirrors appear to be reversed or opposite?
3. Leonardo was asked to design and engineer defensive war machines to protect the city of Venice,
Italy from military attacks. One machine he created used mirrors to concentrate radiant energy.
What was the machine’s source of energy?
4. Leonardo is credited with designing the parachute.
How do parachutes decrease the rate of acceleration of falling objects?
5. Leonardo studied human anatomy. In 1513 he dissected about thirty human bodies. He is the first
person in history to define atherosclerosis and liver cirrhosis.
Describe both.

Painting #3 - School of Athens
Artist: Raphael (Raffaello Sanzio da Urgino), Italy
Date of Painting: 1510 – 1512 (Style, Renaissance)
Raphael is best known for this painting. Although he died in Rome
at the age of thirty-seven, he was very prolific. Many of his works
can be found in the Vatican, home of the Catholic Church in
Rome, Italy.
Raphael’s painting of School of Athens is said to include portraits of every famous Greek philosopher
including Socrates, Aristotle, Plato, Euclid, and others.
Art historians have identified about twenty-one of these famous persons. This painting is full of
messages
For example, Aristotle’s emphasis on wisdom as knowing why. Can you identify the others?

STEAM Questions
1. Identify the first institution of higher learning in the Western World focusing on what came to be
called Western Philosophy and Science.
2. Socrates has been credited with creating Western Philosophy. His ideas on epistemology still
resonate today.
What is the Socratic Method?
3. How did Plato’s Theory of Forms address the scientific question, what is matter?
4. Aristotle wrote on a wide range of topics including aesthetics, biology, ethics, government,
linguistics, logic, music, metaphysics, rhetoric, and theater.
Describe Aristotle’s Golden Mean as it relates to excess and deficiency.
5. Some refer to Euclid as the father of geometry. He is said to have written the original text book
on mathematics, Elements.
What are mathematical proofs?

Painting #4 - Christ in the Storm on the Sea of Galilea
Artist: Rembrandt van Rijn (Dutch Republic)
Date of Painting: 1633 (Style, Baroque)
Rembrandt painted this beautiful picture after reading the fourth chapter of Mark in
the New Testament of the Christian Bible. This is the only landscape he painted.
The picture displays motion and emotion including the terror of the frightened passengers, the
threatening seas, the boat in a fight for life struggle. It has become a significant part of art culture.
The painting was stolen from the Isabella Stewart Gardner Museum in Boston in 1990. It has been a
topic of tv shows, a movie, a book cover, an album cover, and a video game.

STEAM Questions
1. This painting represents a typical sailing ship from 2,000 years ago.
What two basic means of power did ships use at that time to propel their craft forward?
2. What is buoyancy?
How much water would have to be inside the ship for it to lose buoyancy?
3. It appears a sailor is taking down the sail.
Would it be a good idea to take down the sail in this storm?
What does force of the wind and the center of gravity have to do with your response?
4. The type of storm depicted in this painting is most likely caused by what type of weather pressure
system?
Describe the two types of weather pressure systems and their characteristics.
5. In this storm the wind appears to be howling.
What is your guess on wind speed?
Ultimately what powers all winds on earth?

Painting #5 - Girl with a Pearl Earring
Artist: Johannes Vermeer (Dutch Republic),
Date of Painting: 1665 (Style, Baroque)
This painting is striking! The girl’s expression is visual art at its best. Does she not
seem to be looking directly at you?
People seem to never forget her face. It has a rare ability to connect with people on a deep emotional
level. Girl with a Pearl Earring has been the subject of novels, movies, and copied as a famous street
painting in Bristol, England.
Vermeer is said to have produced only thirty-four paintings in his life. He painted with great care, using
the most expensive paints available. He died poor leaving his wife and children in poverty. However,
he left the rest of us rich through his works of art.

STEAM Questions
1. Vermeer captures the body language of the young girl pictured.
What is body language?
2. Name the facial features that are most effective at communicating messages.
Give an example.
3. Scientific research has discovered we are born with the ability to communicate with body language.
Name five different ways humans can use body language to communicate intent.
4. This painting was painted in1665.
Are the items of clothing typical of a young girl at that time?
Do clothes along with body language communicate messages?
Give an example of how clothes communicate a person’s intent.
5. How is the young girl dressed differently from the young girls of her day and what were the
messages communicated?

Painting #6 - Arrangement in Grey and Black No.1
(also known as Portrait of Artist’s Mother
and best known as Whistler’s Mother)
Artist: James Whistler (United States, Lowell, Massachusetts)
Date of Painting: 1871 (Style, Tonalism –based on tonal harmony as
in music)
This prized painting by an American artist was purchased by the State of France in 1891. From the first
time it was displayed, this painting has drawn different but emotional reactions. Some find it dull,
others find it moving. What do you think?
His other paintings are mostly colorful. He was born in Massachusetts and accepted into West Point
Military Academy. He did not fit into the military life style and was dismissed by Supt. Robert E. Lee
based on excessive demerits. Did he learn something at school? Yes, he did learn he loved to draw.
This picture is on a US Postage Stamp. A statute of him is in London, England, where he worked and
lived, as a tribute to his art.

STEAM Questions

1. In 1855 James Whistler moved from the United States to Europe.
At that time wind powered sailing ships were replaced by ships powered by what source of
energy?
2. Compare the amount of time it would take to cross a large body of water the size of the Atlantic
Ocean if you traveled by each type of powered ship noted in question 1 above.
3. Water is a chemical compound.
What does H2O represent?
4. Today what type of transportation is most frequently used to cross the Atlantic Ocean?
What type of energy does it use?
5. Name three different forms or states water can take depending on the temperature and pressure
applied to the sample of water.

Painting # 7 - Breezing Up
Artist: Winslow Homer (United States, Boston, Massachusetts)
Date of Painting: 1873 – 1876 (Style, Realism)
Winslow Homer grew up in Cambridge, Massachusetts. At age twentyone he became an illustrator for the Harper’s Weekly of New York. He
was sent to the Civil War battle fields in Virginia to illustrate battle
scenes.
Based on his experience as an illustrator and love of the outdoors, his art work focused on the natural
and realistic aspects of American life. He became a most skillful water color artist.
Later in life he traveled and lived near the sea. He lived on the Maine coast, and traveled to the Florida
Keys and Bahamas.
As America’s most successful painter he painted Breezing Up. Look closely. You can almost taste the
saltwater.
STEAM Questions
1. It has been reported that Winslow Homer loved being near the sea. He moved to Prout’s Neck,
Maine, and established his permanent home for this reason. In the late 1890’s he traveled to Key
West, Florida.
Contrast the climate at these two locations by the sea.
2. In terms of geography and topography how would you describe the section of Florida known as the
Florida Keys?
3. After traveling from Maine to the Florida Keys, Winslow Homer’s art became brighter and more
colorful.
Does the environment influence human behavior?
How?
4. Name five sea creatures that are common to Key West, Florida, that do not live in Prout’s Neck,
Maine.
5. If Winslow Homer traveled from Miami, Florida, to Key West, Florida, in 1895 and 1915, what
mode of transportation would he most likely have chosen for each trip?
What great engineering feat took place allowing him another travel option in 1915?
Share the significant engineering innovations created in the effort.

Painting #8 - Head of a Dog, Bob
Artist: Edouard Manet (France)
Date of Painting: 1876 (Style, Realism & Impressionism)
Edouard Manet was born in Paris, France to wealthy parents. His father, a judge,
wanted him to become a lawyer. When that did not work out he encouraged him to
join the French Navy. Manet failed the admissions test twice.
Happily for the world of beautiful art he followed his uncle’s suggestion and took art lessons. He
found his purpose.
This Finding your purpose is key. Painting of a dog reflects Manet’s effort to paint the real world. His
beautiful paintings of everyday events, people and objects are amazing and very valuable.
Speaking of real events, after personally observing an American Civil War sea battle off the coast of
France, he painted the sea battle focusing on two ships, the Kearsarge and Alabama.

STEAM Questions
1. Name the animal found in the wild today that is a relative to the modern domesticated dog.
2. There are so many types of domesticated dogs today.
How have humans influenced the large number of different breeds of dogs today?
3. What does the word taxonomy mean?
4. Identify the taxonomy family to which domesticated dogs belong.
5. Both humans and domesticated dogs belong to the class Mammalia.
What characteristics do humans and domesticated dogs share in common as members of the
class Mammalia?

Painting #9 - Dance at Le Moulin de la Galette
Artist: Pierre-Auguste Renoir
Date of Painting: 1876 ( Style, Impressionism)
This painting shows how everyday working people would dress up in
their best clothes and spend Sunday afternoon enjoying life in a district of Paris, France, called
Montmartre. The location is at Moulin de la Galette.
Typical of impressionist painters, Renoir wanted to capture real life. In this painting everyday working
people are out eating, drinking and dancing. They are having a good time at the end of the work week.
Renoir painted two copies of this beautiful painting. This version is owned by the State of France. The
smaller version is in a private collection and sold for more than $78,000,000 in 1990. This painting is a
world class treasure.
STEAM Questions
1. As this picture depicts, the primary drink at meals in France in 1876 was wine.
How did the drinking of wine as the primary beverage at meals directly lessen the chances of
illness?
2. This painting focuses on beauty and people having a good time. Health care was very limited at this
time. The lady dancing in the middle of the painting was a young, healthy, energetic, model by the
name of Margot Legrand. Sadly, she died of typhoid two years after this painting was completed.
What is typhoid?
3. What are the primary causes of typhoid?
Identify the country reporting the most typhoid cases in recent years.
4. In his 50’s Pierre-Auguste Renoir developed rheumatoid arthritis.
What is it?
5. Pierre-Auguste Renoir moved to the Mediterranean Sea coast in the South of France in 1907 to better
cope with this crippling disease.
Why move?
What was the thinking?

Painting #10 - Sand Dunes at Sunset, Atlantic City
Artist: Henry Ossawa Tanner (United States, Pittsburgh, Pennsylvania)
Date of Painting: 1885 (Style, Realism)
Henry Ossawa Tanner is considered by many art historians to be the
most distinguished African American artist of the 1800s. His father was a
college educated school teacher, minister and later a bishop in his
church. His mother, Sarah Miller, was born a slave. She escaped slavery using the Underground
Railroad, arriving in Pittsburgh. His mother became a school teacher and taught students in their home.
Even at a very young age Henry loved art. While living in Philadelphia he loved to visit art museums
and just gaze at the art work. From age 11 to age 21 he worked in the summers at Atlantic Beach, New
Jersey. This painting now hangs in the White House. It was painted at Atlantic Beach in 1885 and gives
a view of the beach in the foreground looking out across the Atlantic Ocean in late afternoon. The sun
is obscured by a haze which is not uncommon over the ocean. To capture the essence of the beach he
mixed sand into his wet paint producing this great work of art.
STEAM Questions
1. This beautiful painting is a view of the Atlantic Ocean on the East Coast of the United States.
Name the other two large bodies of water on the Southern and Western shore of the United
States. Hint: one is technically a sea.
Describe the difference between an ocean and a sea.
2. Sand dunes provide a unique habitat for many rare plants and animals.
Identify a specific plant and animal that live in this environment and their role in the dune
ecosystem.
What is an ecosystem?
3. Sand is common to most beaches.
What is the primary chemical element in sand?
Identify the primary every day products made from this element.
4. The Gulf of Mexico was formed as a result of plate tectonics.
What is plate tectonics and how does itwork?
5. In the past the size of oceans restricted human travel.
Identify three examples of how ocean size has impacted human history.

Painting #11 - Starry Night
Artist: Vincent van Gogh (Netherlands)
Date of Painting: 1889 (Style, Impressionism)
Many art historians consider this painting to be among the two or
three greatest paintings of all time. It may be the most recognized and
copied painting ever.
Vincent van Gogh had what was termed a mental break down in December,1888, resulting in selfutilation to his left ear. He voluntarily committed himself into the Saint-Paul-de-Mausole Asylum.
Since the asylum was only about half full, he was given an extra room to be used as a studio.
This painting is the view from his east facing bedroom window just before sunrise. He painted as
many as twenty-one different paintings showing his view of the world from his bedroom window,
including Starry Night.
STEAM Questions
1. Van Gogh described the brightest object in the sky at dawn during the spring of 1889 as the morning
star.
What is the morning star? Is it really a star?
2. Earth’s moon is clearly depicted in this painting.
How far is the moon from the earth in miles?
3. Are the other bright objects in the sky stars or galaxies?
What is the difference between galaxies and stars?
What do we call our star?
4. Earth is located in a galaxy.
Name it.
How many stars are in our galaxy?
5. In this painting our star is out of sight.
When we experience daylight is it because our star rose or the earth rotated?
Share how this works.

Painting #12 - Portrait of Dr. Gachet
Artist: Vincent van Gogh (Netherlands)
Date of Painting: 1890 (Style, Impressionism)
Vincent van Gogh was released from a mental hospital in 1890. Vincent’s brother
(Theo) was told of a doctor who wanted to work with artists. Theo arranged for
Vincent to work with Dr. Gachet. See what happened next from letters written by
Vincent van Gogh.
A letter to his brother: "I think that we must not count on Dr. Gachet at all. First of all, he is sicker than
I am, I think, or shall we say just as much, so that's that. Now when one blind man leads another blind
man, don't they both fall into the ditch?” A letter to his sister dated two days after meeting Dr. Gachet:
"I have found a true friend in Dr. Gachet, something like another brother, so much do we resemble each
other physically and also mentally.”
Look closely at this remarkable painting. Look into Dr. Gachet’s eyes. What do you see?
The Nazi SS Chief, Hermann Goring took this painting and sold it during WWll. This is one of the
world’s top five paintings, and sold for $82,000,000 in 1990.
STEAM Questions
1. Dr. Gachet was a French doctor who treated Vincent van Gogh for mental illness during the last ten
weeks of his life. Today his mental health symptoms would be consistent with multiple disorders to
include epilepsy, bi-polar disorder, and lead poisoning.
What is bi-polar disorder?
2. How is bi-polar disorder treated today compared to the 1890s?
3. Many artists at the time of Vincent van Gogh’s death suffered from lead poisoning. Vincent admitted
to tasting his lead based paints.
What are the symptoms of lead poisoning?
4. What is lead?
Name multiple sources of lead poisoning past and present.
5. What chemical forms can lead take?
Identify ways lead has been used in products and devices over the years and later found to be
most harmful to humans.

Painting #13 - Maternal Caress
Artist: Mary Cassatt (United States, spent most of her life in France)
Date of Painting: 1891 (Style, Impressionism)
This dry point etching with color was first shown by the Woman’s Art Club of
New York in 1892. Mary Cassatt was an impressionist painter and created striking
images of women. Many of her paintings reflect the loving relationships between
mothers and their children.
She enrolled at Pennsylvania Academy of Fine Arts at the age of five and studied at the Academy
during the Civil War Years (1861 – 1865). She became discouraged by the way females were treated.
Mary wanted to make a career out of art, not just learn a social skill meant for a lady.
She moved to France, took private lessons, and became most successful. Her painting of a dancer is in
the Smithsonian.
STEAM Questions
1. In 1871 Mary Cassatt was working in Chicago, Illinois. She, along with many persons living in the
city at that time, lost many of her possessions to the Great Chicago Fire of 1871. In her case she lost
many of her paintings.
What was the cause of the Great Chicago Fire of 1871?
2. What have cities learned from this terrible historical event and what changes have cities made
making cities safer today?
Identify the technological improvements in fire prevention and fire control.
3. Mary Cassatt captured the chemistry between mothers and their children in her paintings.
Is it important mothers touch their babies and children?
Why?
What are the chemical and psychological processes taking place necessary for good health?
4. What are the consequences to babies lacking contact with their mothers?
Give some famous examples.
5. Mary Cassatt felt women were not treated equally in society. The 19th Amendment to the
Constitution of the United States was passed in 1920 when she was seventy six years old.
What legitimate grievances lead to the passage of the 19th Amendment?

Painting #14 - The Scream
Artist: Edvard Munch (United Kingdoms of Sweden and Norway)
Date of Painting: 1893 (Style, Expressionism)
Edvard Munch reported the inspiration for this painting, that transmits so much
emotional pain, came from an experience he had as he was walking one evening.
This memory was later rendered by Munch as a poem, which he hand-painted onto
the frame of the 1895 pastel version of this work:
“I was walking along the road with two friends – the sun was setting – suddenly the sky turned
blood red – I paused, feeling exhausted, and leaned on the fence – there was blood and tongues
of fire above the blue-black fjord and the city – my friends walked on, and I stood there
trembling with anxiety – and I sensed an infinite scream passing through nature.”
This painting (four versions exist) is very valuable. It sold for $119,000,000 in 2012 at a Sotheby’s
auction. Sadly, The Scream has been stolen multiple times and happily recovered each time.

STEAM Questions
1. The scientific study of color suggests there are three ordinary primary colors.
What are they?
2. The scientist James Clerk Maxwell discovered light was an electromagnetic wave. The
electromagnetic wave is a continuum displaying gradual changes over its entire length.
What impact does this fact have on the number of potential colors?
3. The famous scientist Sir Isaac Newton proved white light was made up of what combination of
electromagnetic wave lengths?
4. Engineers have recently been adding a fourth primary color to visual electronic displays.
What is this color?
Why?
5. Edvard Munch responded emotionally when he observed a sunset turning blood red as he watched.
Why are skies often blue and sunsets red?

Painting #15 - The Kiss
Artist: Gustav Klimt (Austrian Empire)
Date of Painting: 1909 (Style, Symbolism)
This painting masterpiece is considered to be Gustav Klimt’s most popular
painting. Observers have noted the painting has a beautiful mosaic quality to it. Art
historians point out that Gustav Klimt traveled through Italy in 1903. Italy is
famous for mosaics. Using this technique, the oil paints and gold leaf create an
amazing visual treat.
Another interesting aspect of this painting is the fact it was sold prior to being finished. Amazingly, one
of the most valuable paintings in the world was never finished, according to the artist.
This painting was sold for more than $87,000,000 in 2006, a world record at the time. No one knows
how much it is worth today.

STEAM Questions
1. Gustav Klimt traveled infrequently. However, his trip to Italy (Venice and Ravenna) and his
exposure to the legacy of Roman design had a great impact on him.
Identify contributions made by the Romans in engineering, architecture, art, and design.
2. What are the design characteristics of mosaics?
How did Gustav Klimt apply this design concept to this painting?
3. What are the characteristics of Byzantine design?
Give examples of influences of Byzantine design on Gustav Klimt and the modern world.
4. Gustav Klimt died indirectly as a result of the Great Influenza Epidemic of 1918.
How many people died in this epidemic?
What technology did public health workers have in 1918 to fight the epidemic?
5. Are influenza epidemics still a major threat to human health?
How has technology improved disease fighting since 1918?

Painting #16 - The Goldfish
Artist: Henri Matisse (France)
Date of Painting: 1912 (Style, Fauve, style used for this painting)
Henri Matisse is considered to be one of the top twenty artists of all time. During
his law studies he became ill with appendicitis and his mother gave him a paint set
to keep him busy. He later shared that he discovered a kind of paradise while
painting and gave up his law studies.
He was known for his use of eye catching color and emotion. The fauve (wild beast in French) style
can be seen in this painting of goldfish. He may have gotten the idea for the painting while on a trip to
Morocco. He observed locals spending much time just staring at their goldfish swimming in glass
bowls. To him the people of Morocco had balance in their lives. Matisse painted many stills
and portraits.
STEAM Questions
1. Goldfish originally emerged in China from the carp (a slivery colored fish). The carp was one of the
first fish ever domesticated. It was first noted in Chinese writings beginning in 265 AD. The carp has a
tendency to mutate.
In biology what is the process of mutation?
2. The domestication and selective breeding of carp resulted in what we now call the goldfish.
Describe how humans played a part in the process.
3. Goldfish can learn to distinguish between different colors, shapes and sounds. The scientific process
is called positive reinforcement.
What is positive reinforcement?
4. In terms of scientific classification (taxonomy) goldfish belong to the family of Cyprinidae.
In this family of fishes how are baby fish born?
5. Biologist indicate goldfish are physostomes because they retain their pneumatic ducts as adults.
Name two ways they can breathe.

Painting #17 - Three Musicians
Artist: Pablo Picasso (Spain)
Date of Painting: 1921 (Style, Cubism ,style used for this painting)
While living in France, Picasso painted two paintings by the same name in 1921.
Both paintings are of the same three persons with different clothing standing in a
different order left to right. The style is Cubist showing how he was creative and
willing to try many styles. Both paintings represent three persons, Picasso and
two friends. Both friends were poets.
One friend, Guillaume Apollinaire, died in the Spanish flu epidemic of 1912. Max Jacob decided to
enter a monastery. Picasso suffered.
All of Picasso’s paintings fetch high prices. Note his painting of Women of Algiers sold for
$179,000,000 in 2005 at a Christie’s auction.

STEAM Questions
1. Pablo Picasso and others created the art style identified as Cubism. The artist uses analysis and
breaks down the focus of the painting into three dimensional shapes and then replicates the original
picture into an abstract likeness.
Name three geometric shapes that are three dimensional.
2. Describe how two dimensional shapes differ from three dimensional shapes.
3. Define the first three dimensions.
What are they?
4. Mathematics, geometry and art are combined in the Cubism art form.
Point out how mathematics and geometry are part of this art form.
5. Identify the name of three dimensional geometric forms that have the same dimensions on opposite
sides but not on all sides.

Painting #18 - The Lovers
Artist: Pablo Picasso (Spain)
Date of Painting: 1923 (Style, Neoclassicism)
Most art critics consider Pablo Picasso the greatest artist of all time. He was
recognized as a talented future artist from an early age. His father, an art teacher,
started his formal art training at age seven. By age thirteen Picasso’s father noted
his son was the better painter of the two. He loved to experiment with art and was
most creative. He excelled as a painter, sculptor, printmaker, ceramicist, stage designer, poet and
playwright.
Although born in Spain, he spent most of his life in France. He painted many paintings over his life of
ninety-one years.
His paintings have sold for more money than any other artist. Critics seeing The Lovers tend to say, no
better painting exists.

STEAM Questions
1. Picasso is widely recognized as one of the great painters, if not the greatest painter of all time. He
was also known to be an outstanding ceramicist.
What is the basic material used to create ceramic works of art?
2. When a ceramicist is ready to fire their work, what does the term fire mean?
3. At what temperature, degrees of Fahrenheit, is a typical firing conducted?
In degrees of Celsius?
4. What is the mechanical device called that an art object is placed into to be fired?
How does it work?
How does it reach and maintain the temperature needed to fire the work of art?
5. A firing of an art object changes the physical properties of the item being fired.
What are the characteristics of the material fired before and after it is exposed to the necessary
temperature needed tobe properly fired?

Painting #19 - American Gothic
Artist: Grant Wood (United States, Anamosa, Iowa)
Date of Painting: 1930 (Style, Regionalism rural scenes of Mid America, a rejection
of the abstract paintingstyles popular in Europe)
There is more to this painting than meets the eye.
His sister, Nan, and his dentist modeled for the painting. The female appears to be half the age of the
man, which embarrassed his sister. So he agreed the woman is a daughter, not a wife.
The pitch fork represents hard work. You can see this symbol in the stitching on the man’s overalls, in
the gothic window and in the shape of the man’s face. The woman wears an apron and you see flowers
over her right shoulder. These suggest her role in rural America.
Some critics thought Wood was making fun of rural folks. He said no. The painting is often made fun
of (lampooned).
It is considered to be on the list of the world’s fifteen most famous paintings.

STEAM Questions
1. What are the characteristics of Gothic design and how is it applied in architecture?
2. Identify the type of building most often associated with Gothic design.
3. Engineers and architects use a building technique called a flying buttress.
What is it and what is it used for?
What forces do they deal with?
4. Another feature of Gothic design is the ribbed vault.
The ribbed vault serves what engineering and aesthetic requirements?
5. In this painting a small simple wood frame house is in view. The Gothic design features are
exaggerated and larger in proportion to the size of the structure, thus lacking balance.
Why do you think the artist used exaggerated design features reserved for buildings of grandeur
on a small wood frame farm house?
What is being communicated?

Painting #20 - The Persistence of Memory
Artist: Salvador Dali (Spain)
Date of Painting: 1931 (Style, Surrealist)
Salvador Dali was a very creative person knowing no limits to painting
striking images. He claimed he had many personal traits that were
inherited from his ancestors, the Moors, who once conquered Spain.
He worked with other artists on films including Alfred Hitchcock and Walt Disney. He was a jewelry
designer and sculptor. He created hundreds of works of art and this is his best known work. The images
of limp, flexible time pieces scream out that time is not rigid. Even ants eating time pieces challenges
the idea that time is not rigid and permanent.
Considered by some to be the fifth most famous painting in history, it reflects his understanding of
Einstein’s Relativity Theory and the Second Law of Thermodynamics (arrow of time).
STEAM Questions
1. Why distorted clocks?
Some observers think Salvador Dali, like many curious minded people, was intrigued by the
work of the physicist, Albert Einstein. His General Theory of Relativity is related to the speed
of light and time.
According to James Maxwell’s work, what is the speed of light in miles per second?
2. According to the Theory of Relativity what would be the result of two identical twins traveling at
different speeds?
One would remain on earth and the other would be in a space ship traveling near the speed of
light. Would they age differently?
Why or why not?
3. Scientists and psychologists suggest we all experience time differently under different
circumstances. Do older and younger people experience time differently? Again, why or why not?
4. Is human perception fixed or can it vary depending on the environment and circumstances?
Give an example.
5. Have you ever heard someone say, time just flew by?
If people do experience time differently, is the amount of time recorded on a precision clock
different from person to person?

Painting #21 - The Flower Seller, 1942
Artist: Diego Rivera (Mexico)
Date of Painting: 1942 (Style, Realism,Social)
This painting of a young woman selling flowers is reflective of the style that
represents his best work. He uses simple patterns with bright colors to create
striking images.
Diego Rivera loved painting from a very young age. When he was ten he started taking art lessons in
Mexico City. Sponsored by the governor of Veracruz, he studied art in Spain and later Paris, France. He
tried many styles.
He is known as the father of Mexican Mural Art. His murals may be found in Detroit, New York City,
San Francisco, Mexico City and Chapingo among other famous locations.
It can be argued his political views did not help his art career. From 1933 until his death, he lived in
Mexico.
STEAM Questions
1. Diego Rivera studied design over the length of his career. He worked with architects, including
Timothy L. Pflueger. He was known as the father of Deco Art in San Francisco.
What are the key design elements of Deco Art?
2. Deco Art has been described as a celebration of the Machine Age (1880 – 1945).
Identify key technological and engineering innovations created during this time period.
3. What energy source was harnessed to initiate the Machine Age?
Give application examples.
4. Henry Ford is credited with the invention of what engineering innovation?
Hint, now the common person could own an automobile.
5. What are the similarities between the assembly line of the Machine Age and schools of today?

Painting #22 - Number 18, 1950
Artist: Jackson Pollock (United States, Cody, Wyoming)
Date of Painting: 1950 (Style, Abstract Expressionism)
In 1936 he took a workshop from Mexican muralist, David Siqueiros, on the use of
liquid vs. grease paint. This sparked his creativity.
Later he would paint with his canvas placed flat on the floor and would dance
around it American Indian style. This idea came from watching American Indians sand paint.
In 1956 Time Magazine called Jackson Pollock’s painting style “Jack the Dripper.” He rejected the idea
that his paintings were just random paint smeared on a canvas. He was reported to say his paintings
were no accident.
In 1948 he started numbering his paintings as he felt names implied mental images. In 2006 his
Number 5 painting sold for $140,000,000. He is ranked among the top ten artists of all time.
STEAM Questions
1. Jackson Pollock, in this painting, used liquid paint as opposed to the more often used grease paint.
How do these two types differ chemically?
2. During his career Jackson Pollock preferred to place his canvas (painting surface) on a solid surface
(either a wall or more typically on the floor). Knowing he used gravity, liquid paint, and energetic
dance style movements, Time Magazine called him “Jack the Dripper.” Why do you think gravity is
one of the terms to describe his painting style? What is gravity?
3. By the time Jackson Pollock created this painting he had quit giving names to his paintings. Instead,
he started assigning numbers to individual paintings. He believed names convey a mental image
limiting the imagination of the observer.
Is there scientific evidence that this is true or false?
What does the body of scientific research say?
4. Jackson Pollock died at age forty-four from a single car accident while driving his Oldsmobile
convertible under the influence of alcohol.
Name the ways a person can be tested for blood alcohol levels in their blood.
How does each of these methods work?
5. MADD (Mothers Against Drunk Drivers) recommends persons should not drive if their blood
alcohol level is above what level?

Painting #23 - Street Shadows
Artist: Jacob Lawrence (United States, Atlantic City, New Jersey)
Date of Painting: 1959 (Style, Dynamic Cubism)
Jacob Lawrence is considered the best-known African American artist of the
1900s. He was the first African American painter to be featured at the prestigious Museum of Modern
Art. He is a recipient of the U.S. Way National Medal of Art.
When he was 7 his parents divorced and he was placed in a foster home. At age 13 he was reunited
with his mother in the Harlem section of New York City. He first discovered his love of art when his
mother enrolled him in an after school program. He dropped out of school at age 16 and found odd
jobs. Realizing education was important, he started taking art classes at the Harlem Workshop. He
completed art school, became a school teacher and later a college professor. He turned his life around.
He first received national recognition at age 23 with his 60-panel set of paintings recognizing the Great
Migration of African Americans from the rural south. Street Shadows depicts everyday life for these
migrants and how they adapted to a Northern urban environment.
STEAM Questions
1. Six million African Americas took part in the Great Migrations (l & ll) from the rural South to the
urban Northeast from 1910 – 1970.
What economic and social factors contributed to the greatest internal migration of United States
citizens in our country’s history?
2. In the foreground you will notice a board game. Typically persons playing a board game take turns.
Players in many board games move their pieces on the diagonal.
How is a diagonal defined in geometry?
3. Diagonals are often used in engineering building projects.
How are diagonals applied to building strong structures?
How does the use of diagonals in a building’s engineering design safely redirect natural forces?
4. Clean drinking water is essential for human health. New York City is the largest city in the United
States with a natural source of drinking water so pure it does not require purification.
Describe the natural process that purifies New York City’s drinking water.
5. The year this painting was completed New York City had the highest population density in the
United States.
What two pieces of mathematical data do you need to calculate population density?
Share the process.

Painting #24 False Start
Artist: Jasper Johns (United States, Augusta, Georgia)
Date of Painting: 1959 (Style, Abstract Expressionism, Pop Art)
This painting was purchased in 2006 for $80,000,000. It was the highest
price ever paid for a painting by a living artist.
False Start seems to explode in color just like a Fourth of July firecracker.
What do you think?
Jasper Johns was born in Georgia, grew up and attended school in South Carolina. He has lived most of
his life in the New York City area. His art is very creative using different techniques to excite and touch
people emotionally.
Although linked to everyday Abstract Expressionism, his paintings have recognizable features. He does
not avoid the use of everyday images.

STEAM Questions
1. Jasper Johns was a master of the use of color to communicate emotion. Is there any scientific
evidence color can communicate emotion?
Cite the research if your answer is yes.
2. What are the secondary colors?
3. The color white is a combination of which colors?
Which color absorbs all visible colors?
4. Sir Isaac Newton is among the top two or three scientists to ever live. He was the first person to
scientifically discover the colors of the rainbow.
What scientific device did he use?
5. Colors are based on wavelengths, frequency, and energy. Identify the colors with the shortest and
longest wavelengths.

Painting #25 - Turquoise Marilyn Monroe
Artist: Andy Warhol (United States, Pittsburg, Pennsylvania)
Date of Painting: 1964 (Style, Pop Art)
This painting of Marilyn Monroe was painted by Pop Artist Andy Warhol. He was
interested in the impact fame had on famous people. He started thinking about
painting Marilyn Monroe after she committed suicide in 1962. He coined the term
“15 minutes of fame.”
Andy Warhol painted many celebrities including Marilyn Monroe (this painting), Elvis Presley, Marlon
Brando, Troy Donahue, Muhammad Ali, and Elizabeth Taylor. He began his career as a commercial
illustrator. He built on this experience and used these techniques in his fine art career. His painting of
Marilyn Monroe sold for $80,000,000 in 2007.
STEAM Questions
1. Andy Warhol had the terrible disease called Sydenham’s Chorea when he was in the third grade. The
symptoms include involuntary physical movements, and psychological problems. Long term effects
include, but are not limited to, obsessive-compulsive behaviors, attention deficit and hyper activity.
What causes this disease?
2. What are the typical treatments for Sydenham’s Chorea?
3. Andy Warhol was identified as a hypochondriac. This may have been a lingering result of his third
grade illness.
What is a hypochondriac?
4. His death was linked to gallbladder surgery.
What is the gallbladder?
What does it do in the human body?
5. Andy Warhol was said to be a master at the art of silkscreen.
What is silkscreen?
How does the process work?

Painting #26 - Jammin’ at the Savoy
Artist: Romare Bearden (United States, Charlotte, NC lived most of his life in New York, NY)
Date of Painting: 1981 (Style, Social realism, Harlem Renaissance)
At an early age Romare Bearden moved to New York City. He lived near
the Savoy Ballroom and his experiences there encouraged him to paint this painting. The Savoy was a
place where music and dance merged. Musicians would play both jazz and blues music as they wished.
This spirit of make it up and improvise became part of his style. He was both an artist and song writer.
He wrote the hit song titled “Sea Breeze.” The New York Times called him one of America’s
preeminent artists.
Romare Bearden’s paintings and art work have been shown at the Museum of Modern Art, Library of
Congress, Art Institute of Chicago, and National Gallery of Art. His mural in Pittsburgh was valued at
$15,000,000.
STEAM Questions
1. In this painting Romare Bearden captures band musicians playing jazz.
By design, how do jazz musicians coordinate and play their music in a way that is
fundamentally different from the approach used by most bands playing other styles of music?
2. Romare Bearden earned a degree in art, science, mathematics and education. Mathematics and music
are closely linked.
How is math related to time signature?
What is common time?
How is it expressed mathematically?
3. What is a metronome?
How does it work?
4. Romare Bearden attended three universities. One is the nation’s oldest first historically black college
and university.
Name it.
One of the three universities includes among it’s alumni, Dr. Martin Luther King. Name the
university.
5. In 1987 Romare Bearden received the National Medal of Art.
Describe the importance of this national recognition.

Painting #27 - Untitled (Scull 1981)
Artist: Jean-Michel Basquiat (United States, New York City
(Brooklyn), New York)
Date of Painting: 1981 (Style, Neo-expressionism)
Jean-Michel Basquiat painted a series of untitled paintings referred to as Scull.
The 1982 version of this painting sold for $110,500.000.00 at a Sotherby’s auction in
2017.
At an early age he demonstrated characteristics of a gifted child with artistic talent. He enjoyed going
to art museums starting at age 4. Jean-Michel remained with his father after his parents divorced and
became homeless when his father asked him to leave home after dropping out of school in the 10th
grade. While homeless he and a friend (Al Diaz) illegally painted (graffiti) on buildings. To hide their
identify they signed their work, SAMO.
As a graffiti artist Jean-Michel was featured in newspaper articles, television shows, and art magazines.
He met Andy Wharhol and the two shared art projects. He went from being homeless to rich almost
overnight. Sadly he included the use of drugs in his new wealthy life style and died in 1988 at the age
of 27 of drug use. He was so talented, so intelligent, but lost it all to drugs.
STEAM Questions
1. The Scull is an amazing example of creativity, color, and form. In this painting the teeth of the skull
stand out. Teeth are made up primarily of crystalline calcium phosphate.
What is the symbol for calcium on the Periodic Table of Chemical Elements?
What manufacturing process uses the largest amount of calcium?
2. Archaeologists along with other scientists discovered Neanderthals (homo neanderthalensis) lived
along modern humans (homo sapiens) for thousands of years in Europe about 40,000 years ago.
Typically the cranium (skull) is the most useful skeletal feature of the primate body for identifying the
species of a primate.
How do Homo Sapiens skulls differ from Neanderthal skulls?
3. Most of us will never forget the face on this painting. The technology of facial recognition is based
on mathematics.
How is math used to recognize the identify of a person using facial identification technology?
4. Jean-Michael had a tendency to feature the human head and by inference the incredible human brain
in his art work. The human skull is a very thick bone.
Why is it so thick?
How many parts does the brain have? Does each part have different functions?
If yes, identify the known functions.
5. We must keep our brains healthy.
Looking at the scientific facts, how do illegal and legal drugs impact brain health?

Painting #28 - Curls Galore
Artist: Arthur Aldwyn (Boscoe) Holder (Trinidad)
Date of Painting: 1994 (Style, Realism)
Boscoe (as he preferred) Holder was born to a middle class family in Trinidad. He
loved to draw as soon as he could pick up a crayon. He never stopped drawing and
painting. He learned to play the piano by age 7 and did so professionally during his
youth. He attended high school and graduated from Queen’s Royal College.
During most of his career he made his living as a dancer, choreographer, and musician. He was an
international talent and lived in London, England for 20 years. He performed for Queen Elizabeth ll at
her coronation in 1953. Later he was asked to perform at Windsor Castle.
He was a television, radio, theater, and nightclub personality. He taught dance at the Dunham School
while visiting the United States. He was an international star.
Later in his career (1970) Boscoe returned to Trinidad to spend more time on his first love, painting. He
was a prolific painter and is considered the most influential AfricanCaribbean painter in history.
STEAM Questions
1. Almost everyone has played with crayons.
What are crayons made from?
This substance may be derived from multiple sources.
Name 3 sources.
2. This painting is of a beautiful young lady with curls. Humans typically have either straight or curly
hair. Some have wavy hair or a little of both curly and straight. The degree to which your hair is curly
is based on inherited genetic traits.
Based on scientific research which type of hair is genetically dominant and genetically
recessive?
3. Locate the Caribbean area on an Earth globe or Earth map.
Identify the three countries in the Caribbean area.
Name the products each country exports to the rest of the world.
4. How does the human ear convert sound waves allowing the person to detect different sounds?
Name the parts of the human ear and their function.
5. The dress worn by the young lady in this beautiful painting is made out of a fiber product. It is
grown on a plant.
What is the most common source for plant fiber.
Name the plant?
How long have humans cultivated this plant?
Where did it originate?
Name some uses for the fiber of this plant.

Painting #29 - Mother’s Love
Artist: Evita Tezeno (United States, Port Arthur, Texas)
Date of Painting: 2008 (Style, Cubism Influence)
Evita Tezeno’s paintings are widely collected by those who appreciate fine art
including movie stars, television personalities and journalists. Her popularity as an
artist is on the rise.
As a young person her first goal was to graduate from high school. Once that goal was completed she
went on to earn a degree from Lamar University. She encourages young people to take education
seriously.
Her paintings have gained attention for their vivid colors, textures, and each painting seems to
communicate a joy of life and say “I am happy to be alive.” Her life has an atypical focus from many
famous artists as she lives by the words, “Be Kind.” Be kind to yourself. She pays close attention to the
food she eats. Be kind to others. She mentors young people from broken families. Be kind in the eyes
of your God. She supports her church and is an active church member.
Do you see these things in her paintings? Her story and art works appear in various books, magazines,
and television shows.
STEAM Questions
1. In the right upper corner of this beautiful painting the sun is depicted. Sunlight represents warmth
and happiness. The sun emits energy in the form of photons or packets of energy.
Share how solar panels convert sunshine into electricity.
2. In this warm painting the mother is caressing her children. One child has darker skin coloration than
the other.
What is the name of the pigment in all human skin responsible for skin color?
What is the purpose of this pigment?
3. In this painting the eyes of the mother and two children are the focal point of the painting.
What is the function of the eye in converting light radiation into sight? How does it do it?
4. Do dark skin and light skin tones have advantages and disadvantages in terms of human health
depending on where a person lives on Earth?
Explain this.
5. What is Vitamin D?
Name at least two sources of Vitamin D.
What impact does Vitamin D have on your physical and mental health?

