
Planet Diameter (km) Your Work Volume

Mercury 4879 km

Venus 12,104 km

The Moon 3475 km

Jupiter 142,984 km

Saturn 120,536 km

Uranus 51,118 km

Neptune 49,528 km

Don't forget the first column is in diameter, not radius!!!! Formula for Volume:        

V = 4/3*πr3

Day 7: Calculating Volume
Math

Using a calculator, Calculate the volume of each planet and fill out the 
chart



 

Day 7: Characteristics of Mars Part 2 
Science 

 
Alien Project 

 
Materials: 

• Paper, colored pencils, markers, crayons, or any other materials to design an 
alien. 

• Your Planet Chart from Day 4 and 5 Science 
 

 
1. Finish and label your alien. Color it and give it a name (if you haven’t already). 

 
2. Be sure to label the parts of your alien to show why you made it the way you 

did.  For example, if you gave it teeth, you should have an arrow pointing to the 
teeth saying “Teeth to chew the iron rocks on the surface for food”. 



 

Day 7: Space Race, Cold War, and the Moon 

Social Studies  
 

• Analyze the contributions of those who brought us to the Moon. 

• Read the article about the Women Who Brought us the Moon.   

• Complete a journal entry highlighting the contributions of one of the women to 

detail her contributions the nation’s space program. 

• Additional Interactive Online Resource: Chasing the Moon: 

https://ctm.americanexperience.org  

 

The Women Who Brought Us the Moon  
  
https://www.pbs.org/wgbh/americanexperience/features/chasing-moon-women-who-brought-us-moon/ 
By Nathalia Holt  
 
A diverse and potent force in space exploration, women at NASA who served as human computers 
were ultimately responsible for sending astronauts to the moon. 

 
Computers at the Jet Propulsion Laboratory, including Janez Lawson and Barbara Paulson. Credit: 

NASA/JPL 
 
In 1965, Poppy Northcutt was the only female engineer at NASA’s Houston Mission Control. As she 
gazed at the men around her she thought to herself, I’m as smart as they are. Although she 
belonged among them, it was undeniably difficult to be the only woman in what sometimes felt like the 
domain of men. 

https://ctm.americanexperience.org
https://www.pbs.org/wgbh/americanexperience/features/chasing-moon-women-who-brought-us-moon/


 

As isolated as Northcutt felt in the historic control center, she was one of thousands of women who 
began their careers at NASA as computers. It was a job created before the advent of electronic 
machines, when human aptitude was required to perform all the mathematical calculations needed for 
experiments. Women have historically filled these positions, as exemplified by the groups of female 
computers who worked at the Harvard Observatory and the Royal Observatory Greenwich in the 
late 1800s. At NASA, these women came from all over the world, working at centers across the 
United States, and comprising a diverse and potent force in space exploration. Their calculations 
would ultimately be responsible for sending astronauts to the moon. 
 
Unlike Northcutt, Sue Finley noticed the ubiquitous presence of female employees when she started 
work at the Jet Propulsion Laboratory in Pasadena, CA. Not only was her supervisor a woman, but all 
of her coworkers in the computing section were as well. It was January 31, 1958, and the country was 
on the precipice of historic achievement. That evening the laboratory would finally catch up with 
Sputnik 1 and 2, the world’s first satellites, launched by the Soviet Union in October and November of 
1957. In mission control that night, it was one woman, Barbara Paulson, who tracked Explorer 1, 
America’s first satellite, as it left Earth’s atmosphere and entered space. When Paulson declared that 
the satellite had made it into Earth’s orbit, the room erupted in celebration. Although it would be 
another six months before NASA was officially formed, for those at the Jet Propulsion Laboratory the 
moon was already in their sights. 

 
Helen Ling at the Jet Propulsion Laboratory in Pasadena, CA. Credit: NASA/JPL 

 
Finley began adapting their designs and trajectories in order to launch robotic lunar missions. Her 
team was focused on sending the first camera to the moon as part of the Ranger series of missions, 
from 1961-1965, whose goal was to obtain close up images of the lunar surface and select a landing 
site for Apollo. Next, they would send uncrewed spacecraft as part of the Surveyor, from 1966-1968, 
which gathered further data on temperature and surface substrate to aid in Apollo planning. In 
addition, Finley was part of the team designing an array of large radio antennas that they called 
the Deep Space Network, which would form a massive tracking and communications system. 

The women working at the Jet Propulsion Laboratory in the 1960s were all highly trained 
mathematicians, and many possessed advanced degrees. Helen Ling was born in China and 
experienced a tumultuous childhood formed under the pressures of WWII. Coming to the United 
States for college, she earned her master’s degree in mathematics before leading the computing 
section in a managerial role for over three decades. There was also Janez Lawson, the first African 
American hired in a technical position at the laboratory. She held a bachelor’s degree in chemical 
engineering from UCLA and by modern qualifications would be hired today as an engineer. However, 
in the 1950s, her gender and race impeded her employment and she was brought in as a computer. 

http://www.royalobservatorygreenwich.org/articles.php?article=1
https://www.popsci.com/planets-and-prejudice
https://www.npr.org/2016/04/05/473099967/meet-the-rocket-girls-the-women-who-charted-the-course-to-space
https://nssdc.gsfc.nasa.gov/planetary/lunar/ranger.html
https://nssdc.gsfc.nasa.gov/planetary/lunar/surveyor.html
https://deepspace.jpl.nasa.gov/
https://www.smithsonianmag.com/science-nature/nasas-rocket-girls-are-no-longer-forgotten-history-180958791/
https://www.theatlantic.com/science/archive/2016/06/how-sexism-held-back-space-exploration/486644/


 

 The most extensive group of African American computers in the United States was based at the 
Langley Memorial Aeronautic laboratory in Hampton, Virginia. While employees of different racial 
backgrounds worked beside one another at many NASA centers, for those employees working in the 
Jim Crow South, segregation remained in effect. African American women were initially grouped in a 
section labeled the “West Area Computers.” This separation meant that not only would they be paid 
far less than their white counterparts, but also that all working quarters, lunch areas and bathrooms 
were segregated by race. 

 
Katherine Johnson at the Langley Memorial Aeronautical Laboratory in Hampton, VA. Credit: NASA 

 
In a system designed to repress their advancement, the African American women became 
indispensable. “A Trojan horse of segregation opening the door to integration,” Margot Lee Shetterly 
wrote in Hidden Figures, her 2016 nonfiction book documenting the groundbreaking female African 
American computers at Langley and adapted into a feature film of the same name. In the book, 
Shetterly focuses her narrative on three human computers turned engineers: Katherine Johnson, 
who was awarded the Presidential Medal of Freedom in 2015, Dorothy Vaughan and Mary Jackson. 
While their careers spanned decades, their contributions to early human spaceflight are most 
frequently lauded. 

It was John Glenn himself, one of the original astronauts known as the Mercury Seven, who asked for 
Katherine Johnson. “Have the girl check the numbers,” he said prior to his Friendship 7 launch. “If 
she says the numbers are good…I’m ready to go.” Johnson not only checked the numbers, she also 
designed the trajectory for his record breaking 1962 orbit around the Earth. Next, her mathematics 
would take on new importance as she bent her trajectories beyond the Earth’s gravitational pull, all 
the way out to the moon. 

In 1962, when President John F. Kennedy said, “We choose to go the moon in this decade, and 
do other things, not because they are easy, but because they are hard,” he was speaking to the 
heart of NASA operations across the country. At the Cleveland Flight Propulsion Laboratory in Ohio, 
the group of female computers was focused on developing rockets powerful enough to break the 
chains of gravity and function in the vacuum of space. To accomplish this, NASA needed multistage, 
or stacked,  rockets, with the lower part of the rocket providing plenty of thrust, before falling off, back 
towards Earth, and the upper part of the rocket designed to give the final boost necessary to send 
astronauts to the moon. Chief among the female programmers at the laboratory in Ohio was Annie 
Easley, an African American woman with her bachelor’s degree in mathematics from Cleveland State 
University. 

https://www.scientificamerican.com/article/the-story-of-nasas-real-ldquo-hidden-figures-rdquo/?redirect=1
https://www.nasa.gov/feature/when-the-computer-wore-a-skirt-langley-s-computers-1935-1970
https://www.harpercollins.com/9780062363596/hidden-figures/
https://www.makers.com/profiles/591f267c6c3f646439558630
https://www.nasa.gov/content/dorothy-vaughan-biography
https://www.nasa.gov/content/mary-jackson-biography
https://www.space.com/35218-hidden-figures-when-did-john-glenn-ask-for-the-girl-to-check-the-numbers.html
https://er.jsc.nasa.gov/seh/ricetalk.htm
https://er.jsc.nasa.gov/seh/ricetalk.htm
https://www.nasa.gov/feature/annie-easley-computer-scientist
https://www.nasa.gov/feature/annie-easley-computer-scientist
https://www.nasa.gov/feature/annie-easley-computer-scientist


 

 
Annie Easley at the Lewis Research Center in Cleveland, OH. Credit: NASA 

 
Like Northcutt in Houston, Finley in California, and Johnson in Virginia, Easley started as a computer. 
By the mid-1960s, however, the world of human computers was in a vast state of upheaval, both in 
the development of electronic computers at IBM, now more powerful and flexible in their 
programming, and in the shifting perceptions instigated by the women’s movement in the United 
States. As part of this social and technological revolution, female computers such as Easley were no 
longer calculating by hand, but were now responsible for writing the space agency’s earliest computer 
programs. Easley was programming the Centaur rocket engines, whose technology would be 
incorporated into the upper stage rocketry that would form a critical component for Apollo. 



 

 
Jeanette Scissum at the Marshall Space Flight Center in Hunstville, AL. Credit: NASA 

 
Rockets might be able to get astronauts to the moon, but they still needed to find a place to land. At 
the Marshall Space Flight Center in Huntsville, Alabama, a laboratory under the direction of the 
controversial Nazi turned American rocket scientist Wernher von Braun, the team was tackling this 
challenge. Like at other NASA centers across the country, the flight center team was comprised of a 
talented group of female mathematicians, including Jeanette Scissum, an African American scientist 
who joined the center as an entry-level mathematician in 1964. Scissum was developing a computer 
program capable of selecting landing locations for the Apollo lunar module. It was her work, and that 
of her team, that ultimately selected a flat region at the Sea of Tranquility for Apollo 11. 

https://www.nasa.gov/centers/marshall/history/vonbraun/bio.html
https://www.nasa.gov/centers/marshall/history/jeanette-a-scissum.html


 

 
JoAnn Morgan at the Kennedy Space Center in Merritt Island, FL. Credit: NASA 

 
At Cape Kennedy in Florida, the pieces of Apollo 11 were being assembled. Born from the 
calculations of female hands across the country, the multiple staged rockets were hoisted by cranes in 
the final assembly area before the payload, containing the lunar, service and command modules, was 
fitted on top. Waiting in anticipation was JoAnn Morgan, a twenty-eight year old instrumentation 
controller who had worked at Cape Kennedy since NASA’s inception in 1958. 

Like Poppy Northcutt in Houston, Morgan was accustomed to being the only woman in the control 
room in Cape Kennedy. While she had worked on all the previous Apollo launches, Apollo 11 would 
mark the first time she was allowed to sit at the console. The opportunity to be in command of the 
guidance computers for Apollo 11 was undeniably exciting. Yet she worried about the attention she 
would receive. She knew media photographers would be documenting their progress and she didn’t 
want to stick out in the crowd of men. A previous Apollo mission had taught her how inappropriate 
journalists could be, when a cameraman making his way down her row had said to one of her 
colleagues, “I wish you could let her go out and put on some lipstick.” 

Morgan was not thinking of lipstick on the morning of July 16, 1969, when Apollo 11 launched from 
Cape Kennedy. Thirty minutes prior to blastoff, she and her colleagues were locked into the firing 
room, a standard precaution during an Apollo launch. The Florida sky was a flawless blue as the 
rocket bolted out of sight, entering Earth’s orbit twelve minutes later, as expected. What happened 
next, however, was not planned. 

https://www.vanityfair.com/hollywood/2018/12/joann-morgan-nasa-apollo-11-interview?verso=true


 

 
Margaret Hamilton at the Draper Laboratory in Cambridge, MA. Credit: Courtesy of MIT Museum 

 
Four days later, on July 20, the Eagle, the Apollo lunar module, began its descent towards the lunar 
surface. Just minutes from landing, the computers onboard overloaded. “Give us a readout on that 
1202 program alarm,” said Neil Armstrong, sitting next to Buzz Aldrin in the small cabin. The 
astronauts had no inkling what action had tripped their alarm. The flight controllers at Houston Mission 
Control were racing to understand the problem. They determined that the computers were burdened 
from trying to complete too many functions at once. In Houston they made a critical decision: instead 
of aborting the mission, they placed their trust in the Apollo onboard software written by Margaret 
Hamilton, director of Apollo flight computer programming, and her team at the Draper laboratory at 
MIT. Ultimately, MIT’s code saved the day, overriding all other functions in order to make landing the 
priority. “If the computer hadn't recognized this problem and taken recovery action, I doubt if 
Apollo 11 would have been the successful Moon landing it was,” Hamilton would later write. 

Six and a half hours after the Eagle made its fraught landing, Neil Armstrong, with the eyes of the 
world watching, made his historic first step on the lunar surface. “That’s one small step for man, one 
giant leap for mankind,” Armstrong would famously say as he descended from the Eagle’s ladder. Yet 
the moment was not made by men alone. Instead, it was the work of thousands of men and women, 
of all different races, nationalities and backgrounds, who were working together to bring about one of 
humanity’s greatest achievements. 

For the women of NASA, their work was in many ways just beginning. The decades that followed 
would be filled with new explorations as they returned spacecraft not only to the moon, but also to the 
edges of our solar system. For some pioneering female engineers, new missions still lie ahead. 

Sue Finley, who started in 1958, before NASA’s formation, is still working for the space agency today. 
At age 83 and with a career spanning six decades, she is NASA’s longest serving female 
employee. She has witnessed a dizzying array of changes, both technologically and socially. Her 
work has sent rovers to Mars; sent ships to every planet of our solar system; yielded new data and 

https://www.nbcnews.com/mach/science/nasa-releases-19-000-hours-audio-historic-apollo-11-mission-ncna903721
https://www.nbcnews.com/mach/science/nasa-releases-19-000-hours-audio-historic-apollo-11-mission-ncna903721
https://www.nasa.gov/feature/margaret-hamilton-apollo-software-engineer-awarded-presidential-medal-of-freedom
https://www.cnn.com/2017/11/29/us/sue-finley-longest-serving-woman-nasa-trnd/index.html
https://www.cnn.com/2017/11/29/us/sue-finley-longest-serving-woman-nasa-trnd/index.html


 

stunning images of Jupiter, Saturn, and Pluto; and even launched spacecraft all the way into 
interstellar space. Yet few outside her laboratory are aware of the pivotal role Finley has played in 
space exploration. It is only in the past few years that her contributions, and those of her fellow female 
colleagues at NASA, have begun to receive the acknowledgement they deserve. On the anniversary 
of Apollo 11, as we recognize the men whose accomplishments have long been lauded, it’s worth 
remembering the many women who brought us the moon.  
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Day 8 & Day 9: Theme, Speech Writing  

English Language Arts 

 
• We learned a great deal about themes in primary sources and applied them 

accordingly.  Now, it is your time to apply a theme of risk for continued exploration 

as you write a speech to the nation to explain why or why we should not go to Mars.  

• Write a brief speech to address the nation as if you were the President of the United 

States detailing a new mission to Mars.  At the conclusion of your mini-speech, write 

down what tone you are expressing as well as the theme that you want to convey 

to the American public.   

• Additional Resource on Mars Exploration:  

In Search of Life on Mars and Jupiter’s Moon  

https://bit.ly/2XZnLwT  

 

 

Note: you will have two days to complete this task (Day 8 is Day 1 and Day 9 is Day 2) 

https://bit.ly/2XZnLwT



