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Easily digestible Aerospace Principles revealed for K-12 Students and Educators. These lessons will be sent
on a bi-weekly basis and allow grade-level focused learning. - AIAA STEM K-12 Committee.

INTERNATIONAL DAY OF HUMAN SPACE FLIGHT

In commemoration of the fiftieth anniversary of Soviet cosmonaut Yuri Gagarin’s pioneering trip into space,
the United Nations in 2011 named April 12 to be the “International Day of Human Space Flight.” The
observance started in the Soviet Union as “Cosmonautics Day” in 1962. This expanded around the world to
“Yuri’s Night,” which was established in 2001 as a time for promoting public interest in space exploration.
The International Day of Human Space Flight is now six years old.

Next Generation Science Standards (NGSS):

* Discipline: Engineering, Technology, and Applications of Science.
* Crosscutting Concept: Systems and System Models.

* Science & Engineering Practice: Defining Problems.

GRADES K-2

NGSS: Earth’s Systems: Construct an argument supported by evidence for how plants and
animals (including humans) can change the environment to meet their needs.

Space is a very difficult place for people to live. To begin with, not only do astronauts
need to bring their own food and drink to live off, they need to bring their own air to
breathe. After one takes care of those basic things, other activities like brushing one’s teeth
or taking a shower are very difficult. Taking a bath is out of the question; without gravity
to hold the water down in the tub, the water would splash all over the place if the astronaut
tried to get into it.

Even with all the difficulties, astronauts still go into space. Since the earliest written
records, humans have been inspired to try to fly, to reach the sky and even go beyond it to
the stars. Myths like that of Daedalus and Icarus, Leonardo da Vinci’s sketches and
models, Otto Lilienthal’s gliders, and the Wright brothers’ airplane all led up to the time
when mankind would leave Earth and travel through space. We go because we are curious,
because we want to know more about everything around us, and because we learn so much
along the way.

Suggested Activity: Have students create “astronaut food” by mixing instant pudding or
instant oatmeal with water in a sealable sandwich bag. Snip a corner of the bag for them to



http://www.un.org/en/events/humanspaceflightday/
http://www.timeanddate.com/holidays/fun/yuris-night
https://www.youtube.com/watch?v=TU9kffoAQ8U
http://www.cbsnews.com/news/how-to-take-a-shower-in-space/
http://greece.mrdonn.org/greekgods/icarus.html
https://worldhistoryproject.org/1493/leonardo-da-vinci-sketches-the-design-for-the-aerial-screw
https://worldhistoryproject.org/1493/leonardo-da-vinci-sketches-the-design-for-the-aerial-screw
https://airandspace.si.edu/collection-objects/lilienthal-glider
https://airandspace.si.edu/exhibitions/wright-brothers/online/fly/1903/

GRADES K-2 (CONTINUED)

experience eating food like early astronauts did (i.e. squeezing it from a tube). NASA has
an excellent webpage on Space Food with information and video links.

If class size, teacher or volunteer strength, and other factors permit, it may be fun to have
the Kkids try to wash their hands while being held sideways or upside down. (This will
probably evoke much merriment as well as being instructive.)

GRADES 3-5

NGSS: Engineering Design: Define a simple design problem reflecting a need or a want
that includes specified criteria for success and constraints on materials, time, or cost.

All the difficulties of getting into space and living there have not stopped people and
nations from trying and succeeding. The United States, Russia (and before it the Soviet
Union), and China all have manned space programs, which are projects to send people into
space. While the word “astronaut” is the standard term for a person who has flown in
space or is preparing to do so, the Russians call their astronauts “cosmonauts” and the
Chinese call theirs “taikonauts.” People from 37 countries in all have flown into space on
American, Russian, or Chinese rockets.

Here are some “firsts” in human space flight.

e First person in space: Yuri Gagarin, April 12, 1961

e First person to spend an entire day in space: Gherman Titov, August 6, 1961

e First multiple-person space flight: Vladimir Komarov, Konstantin Feoktistov, and
Boris Yegorov, October 12, 1964

e First person to “walk in space” outside his spacecraft: Alexei Leonov, March 18,
1965

e First docking between two spacecraft: Gemini 8, March 16, 1966

o First fatality on a space flight: Vladimir Komarov, April 24, 1967

e First astronauts to leave earth orbit: Frank Borman, James Lovell, and William
Anders, December 21, 1968

e First person to walk on the Moon: Neil Armstrong, July 18, 1969

e First space station: Salyut 1 (Soviet), launched on April 19, 1971

e First use of a wheeled vehicle off of the Earth: Apollo 14, July 26, 1971

e First international space mission: Apollo-Soyuz, July 15, 1975



https://spaceflight.nasa.gov/living/spacefood/index.html
https://www.worldspaceflight.com/bios/nation_names.php
https://www.worldspaceflight.com/bios/nation_names.php

GRADES 3-5 (CONTINUED)

e First reusable spacecraft: Space Shuttle Columbia, April 12, 1981
e Beginning of a continuous human presence in space: International Space Station,
November 2, 2000

The International Day of Human Space Flight is promoted by the United Nations as a way
to commemorate what people have done in space. People do things to recognize how
having people in space has affected our lives and to promote the peaceful use of outer
space. There is another web site which has space-themed quizzes and word search puzzles
to observe the day.

Suggested Activity: You may want to illustrate the use of bar charts by graphing the number
of astronauts from each country in Europe: Austria — 1, Belgium — 2, Bulgaria — 2, Czech
Republic — 1, Denmark — 1, France — 10, Germany — 11, Hungary — 1, Italy — 7, Netherlands —
2, Poland — 1, Romania — 1, Slovakia — 1, Spain — 1, Sweden — 1, Switzerland — 1, Ukraine —
4, and United Kingdom — 2. If that is too many countries, you could omit those with only one
astronaut.

(GRADES 6-8

NGSS: Earth’s Place in the Universe: Develop and use a model to describe the role of
gravity in the motions within galaxies and the solar system.

The space environment is very hard on the human body, even inside a spacecraft which
supplies the basic needs of enough air at a good temperature and pressure. The human
body was designed to live with gravity pulling it down and ground holding it up. Without
the weight—not mass, but weight—of the body to push against, the muscles in the legs will
weaken and the bones will soften. In order to prevent this from happening, astronauts on
the Space Station follow a strict program of exercises, including running on a treadmill
with elastic straps to hold the astronaut in place.

Another way to simulate the effects of gravity is to make all or part of the spacecraft spin.
The centripetal force caused by the spin of the spacecraft mimics the pull of gravity. This
Is often shown in science fiction movies that are set in the near future. Real spacecraft do
not use this method because the spacecraft needs to be quite large for the method to work



https://www.timeanddate.com/holidays/un/space-flight-day
https://www.goldencarers.com/calendar/international-day-of-human-space-flight-activities/147/?event=147
http://www.space.com/22899-space-station-treadmill-running-in-place-on-orbit-video.html
https://www.nasa.gov/mission_pages/station/behindscenes/colberttreadmill.html
https://www.youtube.com/watch?v=1wJQ5UrAsIY

GRADES 6-8 (CONTINUED)

well. The video “Can We Create Artificial Gravity?” explores some of the limitations that
are currently preventing the use of spinning spacecraft or space stations.

Suggested Activity: Fill a small bucket halfway with water. Have one or more kids spin
around with the bucket held out at arm’s length. (It is recommended that this be an outdoor
activity.) Point out that when the bucket is spinning like that, the centripetal force is acting
like its own “gravity” that adds to the regular gravity that pulls down. If you feel
adventurous, you can swing the bucket around in a vertical circle and point out that the
water does not fall out even when the bucket is upside down at the top of the arc.

GRADES 9-12

NGSS: Engineering Design: Evaluate a solution to a complex real-world problem based on
prioritized criteria and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics as well as possible social, cultural, and environmental impacts.

People often compare the development of spaceflight with the development of the train, the
car, and the airplane and lament how slowly spaceflight is advancing. The first car powered
by an internal combustion engine was built in 1876; fifteen years later, in 1891, the Peugeot
company was producing cars commercially. Twenty-two years after that, the Ford Motor
Company was producing the Model T for the general public on its assembly line. The first
mobile steam engine was built around 1784; the Oystermouth Railway began carrying
passengers in 1807. The Wright brothers made the first successful powered airplane flight in
December 1903; regional airlines were operating twenty years later. In contrast, the first
person flew into space in 1961 and the first non-specialist did not fly into space until 2001,
forty years later. The first commercial passenger spacecraft have not been developed yet.

A better analogy to human spaceflight is the exploration of the New World by Europeans.
Leaving aside the activities of the Vikings centuries earlier, the first contact Europeans had
with the New World was Columbus’ voyage in 1492. There followed individual outposts,
mostly in the West Indies and Central America, but large-scale self-sustaining settlements
did not appear for several decades. The first European settlement in North America after
Columbus was the Spanish settlement in Pensacola which was founded in 1559—more
than sixty years after Columbus’ voyage—and it did not survive. Just as in space travel, if
something went wrong in one of these settlements, help was far away. The settlers had to



https://www.youtube.com/watch?v=im-JM0f_J7s
http://inventors.about.com/od/famousinventions/fl/History-of-the-Automobile-The-Assembly-Line.htm
http://inventors.about.com/od/famousinventions/fl/History-of-the-Automobile-The-Assembly-Line.htm
https://patriciahysell.wordpress.com/2011/03/25/4764/
https://patriciahysell.wordpress.com/2011/03/25/4764/

GRADES 9-12 (CONTINUED)

plan ahead to be self-sufficient, packing all the supplies they thought would be needed for
any situation, much like astronauts do today. At least early settlers did not have to carry
their own oxygen!

Suggested Activity: Watch the “docking sequence” from the movie “2001: A Space
Odyssey.” (The music, if anybody asks, is Johann Strauss’ waltz “The Blue Danube.”)
This scene is what people in 1967 thought space flight would look like in the year 1999.
Discuss with the students why the reality turned out to be much less spectacular. As with
most questions of history, there are many reasons. Suggestions include:

e with the Apollo lunar landings, people considered the “Space Race” to be over and
lost interest

e scientists and engineers were not able to lower launch costs and so space flight
continued to be frightfully expensive (if you put something into orbit, magically
changed it to gold, and brought it back to earth, you would still lose money on it)

e American society became much more risk-averse and space flight is inherently
dangerous (witness the reactions to the Challenger and Columbia shuttle disasters,
contrasted to Magellan’s voyage around the world which started with five ships and
260 crew and finished with one ship and 18 crew)

e the “moon shot” was primarily a public relations project and building infrastructure
In space is much less glamorous.

Sixty Years Ago in the Space Race:

April 4, 1957: Perry Pratt and Branson Smith presented an idea for a liquid-hydrogen-fueled rocket
engine to Pratt & Whitney Aircraft company. This later became the very successful RL-10 engine.

April 11, 1957: The United States Navy launched a Vanguard rocket to an altitude of 126 miles, the
first launch outside the atmosphere. It carried instruments to measure air pressure, air temperature, meteoric
dust, and cosmic rays.



https://www.youtube.com/watch?v=xyjOjT8d8RI
https://www.youtube.com/watch?v=GdrqeAKNLM8
https://www.youtube.com/watch?v=GdrqeAKNLM8
http://www.space.com/34547-nasa-megarocket-rl10-engine-test-photo.html
http://www.space.com/34547-nasa-megarocket-rl10-engine-test-photo.html
https://www.nasa.gov/exploration/thismonth/this_month_april.html
https://www.nasa.gov/exploration/thismonth/this_month_april.html

