
 

By Mitch McCormick, 4-H Program Educator 

Cornell Cooperative Extension Association of Jefferson County’s 4-H Youth Development 
program offered the Student Spaceflight Experiments Program (SSEP) to over 250 students this fall. This is a 
program of the National Center for Earth and Space Science Education (NCESSE). Youth participants learned 
how experiments are created, and run on the International Space Station. Students designed experiment 
proposals in teams of 3-5, understanding that one proposal would be selected to actually be conducted on 
the International Space Station! 
 

Participating youth worked in research teams to design experiment proposals to answer the essential 
question: 
 

What physical, chemical, or biological system would I like to explore with gravity seemingly turned off for a 
period of time, as a means of assessing the role of gravity in that system? 
 

All proposals were reviewed by a team of faculty and research assistants from Cornell University. Three of 
the experiment proposals were selected to move forward in the process, to be reviewed by the National 
Step 2 Review Board in December, and one will be selected to run on the International Space Station. The 
three proposals selected were announced at 4-H Space Night, held at Case Middle School on November 9th. 
The three finalists include the following teams (proposal summaries included): 
 

How Does Aloe Vera Grow In Microgravity? 
 

Gavin Harris (4th Grade), Reegan Olsen (5th Grade), Hannah Zukas (5th Grade)  

Traditional 4-H Clubs 

We propose to answer the question: “Does Aloe Vera 
germinate faster and better in microgravity than on 
earth?” Aloe Vera is useful on earth for many medical 
and nutritional purposes. If it can grow in microgravity it 
will have many medical and nutritional purposes on the 
space station. If this will grow in microgravity it can help 
with the sustaining of life in space. 

There are over 40 uses for Aloe Vera. Some of them are 
that it is a great moisturizer for your skin, treats burns, 
helps heal bruises, heals sunburns, stops itches and 
stinging pain from bug bites, stops damage from 
frostbite, stops some rashes, makes feet as soft as a baby’s foot, fights Athlete’s foot, relieves blisters, is 
an antidote to allergic reactions, prevents pimples, soothes Psoriasis and prevents scarring and stretch 
marks, just to name a few. 

We propose to start the germination process on the International Space Station by sending Aloe Vera 
seeds into space to see if they will germinate differently in microgravity. Once it comes back to Earth we 
will research the length, width, depth, color, amount of leaves, amount of roots, and compare under a 
microscope for differences that may not be able to be seen with just the human eye. This will allow us to 
see the differences between both the project implemented on the Space Station and the one we 
complete on earth. 

continued... 



 

The Impact of Microgravity on Structural Integrity and Corrosion of Carbon Steel 

Mallory Loving (10th Grade), Ilianna McCaskill (10th Grade) 

Immaculate Heart Central High School – 4-H Space Program 

This experiment would test the impact of microgravity 
on the corrosion of steel. The experiment would include 
a type 3 Fluid Mixing Enclosure (FME). In volume A, a 
carbon steel tensile test specimen will be placed to be 
exposed to oxygen only as a control test. In volume B, 
water and sodium chloride will be mixed to be released 
into volume C after arrival on the ISS. Volume C will 
contain another carbon steel tensile test specimen 
which will corrode when mixed with the salt water from 
volume B, this will be the treatment test. Upon return to 
Earth, all specimens will be subject to a tensile test to 
determine structural integrity. The specimens will also be observed under a microscope to determine if 
the iron oxide crystal structures (rust) have formed differently in space as compared to that on Earth.  

This would benefit a better understanding on structural integrity and corrosion of metals for space 
travel. It would gain an understanding of how much and how long water could be held when commuting 
for a long period of time. It would also include the possibility of storing refined metals that could be 
used for construction in space (ie. space stations, lunar bases, or future colonies). 

 

Rust Investigation 

Ryan Arca-Steel (6th Grade), Agnika Ghatak (6th Grade), Alexander Higginbotham (6th Grade), Skyye Mee-
Thomas (6th Grade), Mallary Williams (6th Grade) 

H.T. Wiley Intermediate School – 4-H Afterschool Program 

We propose to answer the question: “Is rust removed 
faster under microgravity or on Earth?” If a water spill 
occurred on the ISS, and astronauts left to go to Earth, 
then the astronauts could be in serious danger.  
 

Rust can be anywhere, on cars, on nails, or even on a 
stove. In a regular environment, rust is almost on 
every vehicle that doesn’t stay in a garage, apparatus 
for building, and sometimes we have to remove rusty 
screws. 
 

In our experiment, we will simulate rust removal. In 
the Fluid Mixing Enclosure (FME), volume 1, we will 
pour distilled white vinegar and in volume 2, we will 

place a rusted screw. The distilled white vinegar will remove the rust from the screw. We will run this 
investigation on the ISS and on Earth. The difference in the speed of how fast the rust is removed after 
the experiment will determine how fast rust is removed. 
 

In the future, if mankind has to live in space, and there’s oxygen, this experiment will show if you can 
remove rust in microgravity. If we don’t do this and an important piece of machinery rusts, everyone on 
board can be in danger. If we know how to remove rust in microgravity and if we can stop the rust and 
save the lives of astronauts in the space station in the future, we can work our way to a safer future in 
space travel. 

continued... 



 

Jefferson County 4-H programs are guaranteed to have one of these three projects chosen for full 
implementation on the ISS! The student proposal selected will provide instructions for ISS astronauts to 
implement their experiment. At the same time the student team will implement their experiment right here 
on Earth! The student team may also be given the opportunity to attend the launch of their experiment in 
late spring or summer of 2019. 

 

The Student Spaceflight Experiments Program [or SSEP] is a program of the National Center for Earth and 
Space Science Education (NCESSE) in the U.S. and the Arthur C. Clarke Institute for Space Education 
internationally. It is enabled through a strategic partnership with DreamUp PBC and NanoRacks LLC, which 
are working with NASA under a Space Act Agreement as part of the utilization of the International Space 
Station as a National Laboratory. 

By Stephanie Graf, Youth, Family, and Community Development Issue Leader 

PRYDE’s goal is to make the New York State 4-H Youth 
Development program a “living laboratory” for 
research and evaluation, using science to determine 
the best ways of promoting optimal youth 
development. PRYDE engages faculty throughout 
Cornell to develop research that fosters youth 
development and promotes innovative interventions 
studies that solve problems affecting youth. Ultimately 
strong partnerships between County Extension 4-H areas and Cornell researchers are imperative to improve 
both science and service to benefit New York State youth.   
 
One robust area of research being led by Dr. Anthony Burrow is the sense of purpose in life. Research 
suggests that having a sense of purpose in life – or a broad intention to contribute to the world is a 
developmental asset for youth. Connecting youth programs to an individual’s purpose may also enhance 
engagement and better promote positive youth development. Working with 4-H programs in several 
counties across New York State, research in this area will assess how purpose in life can be leveraged to 
enhance learning and engagement. This particular research will help youth connect knowledge gained in 4-H 
programs with their sense of purpose in life to enhance their motivation and capacity to contribute to the 
world around them. 
 
This past summer we were able to offer a survey developed by PRYDE at our Teen Adventure Camp at 4-H 
Camp Wabasso to determine the level of a sense of purpose in the campers. Many of the campers in 
attendance this week were a part of our 21st Century Community Learning Centers – 4-H After School 
programs. This made it especially beneficial to the study, to see if 4-H influences youth in developing a sense 
of purpose. 

continued... 



 

 

December/January 2019 Green Ink 
 

Contact us for more information at 315-788-8450  

or jefferson@cornell.edu. 
 

Visit our website at www.ccejefferson.org 
 

Find us on Facebook at: 

Cornell Cooperative Extension of Jefferson County 

and Jefferson County, NY 4H  

PRYDE is looking for 4-H youth ages 11-18 to participate in a brief online study about how young people find 
a direction, or sense of purpose, in life. The online survey takes approximately 10 minutes to complete, 
and youth who participate will receive a $10 gift card to Amazon.com, Barnes & Noble, or iTunes. If you are 
interested in participating in this opportunity please let Stephanie Graf know, sag58@cornell.edu.  

mailto:sag58@cornell.edu

