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Astro Socks Challenge




Add your Mission Patch



Name Click or tap here to enter text.

Team name Click or tap here to enter text.



[bookmark: _Toc65662688]Team Building 
Student name Click or tap here to enter text. Team name Click or tap here to enter text.

[image: ]Directions: As a team, decide on a team name, design a mission patch, and create a team motto. 

Team Name
Click or tap here to enter text.


Team Motto
Click or tap here to enter text.


Team Patch





[bookmark: _Toc3804088][bookmark: _Toc8280041][bookmark: _Toc65662689]NASA Mission Background 
Student name Click or tap here to enter text. Team name Click or tap here to enter text.
KWL Chart: What is NASA? The NASA logo represents aspects of NASA’s mission: space exploration (stars), aeronautics (red wing), and space travel (white circle).

The National Aeronautics and Space Administration (NASA) was formed in 1958. Today there are 10 NASA centers located all around the country. From the first Mercury missions to the current Artemis program, NASA has explored and traveled into space. A return to the Moon is planned for 2024, and the next destination is Mars. The history of NASA includes 
many achievements that have led to engineering marvels and technological advancements. NASA history and information can be found at https://www.nasa.gov/content/nasa-history-overview and www.NASA.gov.

What do aeronautical engineers do? Do an internet search and use the KWL chart to describe this career.

KWL Chart: What is it like to live on the International Space Station?Russian cosmonaut Oleg Kononenko stabilizes himself in the microgravity environment of the ISS by wedging his feet under the foot rails while NASA astronaut Kjell Lindgren cuts his hair. (NASA)

The International Space Station (ISS) is an orbiting scientific laboratory where a crew of six astronauts and cosmonauts live and work on many different types of experiments. Because the ISS orbits the Earth every 90 minutes, the crew experiences days and nights that last just 45 minutes each. As the ISS orbits or “falls” around the Earth, the solids, liquids, and gases on board experience the effects of microgravity. As a result, all the living and nonliving things on the station behave differently than they do on Earth. For example, because all matter on the ISS is without weight, or weightless, it will float away if not secured to the walls or the floor. Spilled water will not fall on the floor  in microgravity; it will form into a sphere. For more information about the ISS and the current missions, visit www.nasa.gov. For text and videos describing the ISS astronauts’ everyday routines, visit https://www.nasa.gov/audience/foreducators/
stem-on-station/dayinthelife. 





[image: ] International Space Station
Sunita Williams performing 
a spacewalk
Sun

NASA astronaut Sunita Williams appears to touch the bright Sun during an extravehicular activity (EVA) session outside the International Space Station. Japan Aerospace Exploration Agency astronaut Akihiko Hoshide is visible in the reflection of Williams' helmet visor.

      NASA astronaut and Expedition 62 Flight Engineer Jessica Meir strikes a superhero pose in the weightless environment of the International Space Station. (NASA)
Former Detroit Lions wide receiver and NASA astronaut Leland Melvin shows off his team jersey during one of his space missions. The uniform now is in the collection of the Pro Football Hall of Fame in Canton, Ohio. (NASA)





[bookmark: _Toc65662690]STEM Investigation: Science—How Does Water Behave in Microgravity?
Student name Click or tap here to enter text. Team name Click or tap here to enter text.
Directions: With your team, investigate how water behaves in a simulated microgravity environment. 
Step 1: Water Bottle DropHole

1. Make a hole in an empty, clear plastic water bottle at approximately one‑fourth of the height of the bottle. 
1. Fill the water bottle half full with clean water and hold the bottle so that the hole is covered with one finger.
1. Lift the water bottle to a height of 2 m over a large empty bucket.
1. Begin the slow-motion recording.
1. [image: ]Move the finger from the hole in the bottle and record the water flowing out of the bottle for a few seconds.
1. After a countdown, release the water bottle so that it lands in the bucket.
1. Stop the slow-motion recording.
Step 2: Data Analysis
Watch the slow-motion video of the water bottle drop and describe what happened in the simulated microgravity environment.
1. How did the water behave before the drop?
Click or tap here to enter text.
What happened to the water during the drop?
Click or tap here to enter text.
Discussion Question
Watch the video “Drinking Water on the ISS,” which shows how water behaves in a microgravity environment: https://www.youtube.com/watch?v=Fg1RMEIP6i4
How does water behave on the International Space Station?
Click or tap here to enter text.


[bookmark: _Toc65662691]STEM Investigation: Technology—How Do I Construct a Test Rig?
Student name Click or tap here to enter text. Team name Click or tap here to enter text.
Directions: Scientists and engineers use a variety of electronic tools to help them collect and analyze data throughout the engineering design process. A spreadsheet that organizes and displays data from investigations can be an extremely important piece of technology. In this STEM Investigation, you and your team will build the test rig that will be used to collect data from your Astro Sock prototype. Detailed instructions for each of the following steps can be found on the Microsoft Educator Center website by selecting the BUILD INSTRUCTIONS link under the Teacher Resources menu: https://education.microsoft.com/en-us/hackingStem/lesson/d1c4fc23Four sensors will be created.
Attach one sensor to the sock right above the toes (on the phalanges) and one right below the ankle (ankle sensor). Place the remaining two sensors (metatarsal and tarsal sensors) equally spaced between the first two.

Complete wiring instructions and the step-by-step process to connect the sensor socks’ four sensors to the breadboard can be found here: https://education.microsoft.com/en-us/hackingStem/lesson/d1c4fc23 

Step 1: Building the Sensor Sock
1. Follow the pictorial directions to build each of the four sensors.
1. The sensors will be placed on top of the sensor sock at four locations:
Sensor 1: Ankle Sensor
Sensor 2: Tarsals Sensor
Sensor 3: Metatarsals Sensor
Sensor 4: Phalanges Sensor 
Label each sensor and cable with tape. This will be very helpful when connecting the cables to the breadboard. It may also be helpful to color code each of the cables.
Step 2: Arduino Uno and Breadboard
1. Follow the pictorial directions to build the platform for the Arduino Uno and the breadboard.
1. Secure the Arduino Uno and the breadboard to the cardboard platform. The ribbon can be attached to help secure the platform to the leg of the student astronaut.
1. Following the wiring diagram, connect the male-to-male cables to each sensor on the sensor sock. Then, insert the cable into the breadboard.
1. Be sure the ground cables are securely inserted into the correct position on the breadboard.
1. Connect the Arduino Uno to the computer with the USB cable and download the software code.
Step 3: Data Streamer and Sensor Test
1. Install and enable the Data Streamer for the Excel spreadsheet.
1. Connect the test rig with the USB type A-to-B cable to the Windows 10 computer.
1. Open an Astro Socks Excel workbook by selecting the link under “Teacher Resources” at https://education.microsoft.com/en-us/hackingStem/lesson/d1c4fc23. The Excel workbook has already been formatted and designed to receive data from each of the four sensors. 
1. Follow the instructions on each tab. Test each of the sensors by collecting baseline data from the foot of the student astronaut.
Discussion Question
Why is a spreadsheet a necessary component for collecting data with the test rig for the Astro Sock prototype?
Click or tap here to enter text.

[bookmark: _Toc65662692]STEM Investigation: Engineering—How Do We Engineer a Test Sled?
Student name Click or tap here to enter text. Team name Click or tap here to enter text.
Directions: The student team will engineer a test sled that a student astronaut will use to lift a minimum mass of 250 g with his or her foot. During each test, the student will be seated on a stool and will be wearing the sensor sock, which is connected to the test rig. When the test begins, the student astronaut will lift the sled to a height of 20 cm (measured from the bottom of the sled) so that the foot rail on the test sled exerts pressure on the sensors. The foot rail must be constructed so that the student astronaut can insert his or her foot AND the sensor sock with the test rig into the sled and “hook” the sled on the foot while the mass hangs below. The student will need to hold the test sled in the air for 5 sec while the test rig records the data into the Excel spreadsheet. 
Step 1: Research
Review several videos from the International Space Station (ISS) (www.nasa.gov). What is one characteristic of the foot restraints the astronauts use to secure themselves while they complete their work?
Click or tap here to enter text.
Step 2: Design
On a separate sheet of paper, make a drawing of the test sled. Be sure to label all of the parts of the sled and the requirements found in the scenario. Describe the dimensions of the test sled and the foot restraint.
Step 3: Prototype
Using the building materials, construct the test sled. How will the foot restraint be secured to the test sled?
Click or tap here to enter text.
Step 4: Test and Evaluate
Describe how the test sled meets the requirements. Is your test sled secure and stable so that the test can be repeated several times as your team gathers data describing the Astro Sock prototype?
Click or tap here to enter text.
Discussion Question
How did we use the engineering design process to create our test sled?
Click or tap here to enter text.

Astro Socks
Astro Socks
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