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FAIRCHILD  GHALLENGE.

TROPICAL BOTANIC GARDEN Changing the way we understand and live with nature

The Fairchild Challenge is our award-
winning, interdisciplinary, environmental
science competition designed to engage
students of diverse interests, abilities,
talents and backgrounds to explore the
natural world. The program has been
recognized as a benchmark for
exceptional STEM education and for
empowering PreK — 12th grade students
to become the next generation of
scientists, researchers, educated voters,
policy makers, and environmentally-
minded citizens.

The Fairchild Challenge is made possible by the
generous support of the Batchelor Foundation.
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Challenge 1
Botanical Breakthrough

Nature can be regarded as the most profound
inventor ever known. In response to the ever-
changing environment, living organisms have
evolved and adapted their form and function. To
unlock solutions to modern problems, humans are
inspired by, learn from and emulate nature’s
materials, structures and systems. Research an
invention of which the original blueprints were
based on plants and their processes. We asked
students to create an infographic explaining how
natural design provided the building blocks for
some of our most creative engineering feats.
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FIRST PLACE

Carolina Carbone

Aventura Waterways K-8 Center
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SECOND PLACE

Amelia Blanco, Anthony Garcia, Daniela Mendez,
Stephen Nunez, and Jari Obando

Florida Christian School

Salvinia Molesta's Texture
Influences Waterproof Material
History & Facts of the Salvinia Molesta

The Salvinia Molesta is a fascinating plant. It is indigenous to
southeastern Brazil and northern Argentina, but is now mostly
found in America and Australia. Its hairs are of an egg beater shape,
and the tips lightly cling on to the water, reducing friction and
helping the plant float.

Click image to learn more about this entry.


https://drive.google.com/file/d/1sEVBqEBCrAmTjdYBDT7MrNLGG-nlBibd/view?usp=sharing
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Special Merit — Novel Invention Selection

Djesly Mompremier, Reggie Mompremier,
Carlatchee Noelsamt irsteen Vasquez

John F. Kennedy Middle School

Botanical Breakthrough: Butterworts and Their Sticky
Situations!

Butterworts

80 species

"Sticky Steps”

Insects are attnchdhoth e plant and their
nectar-like scent causing them to stick to it.
'I‘heln tsa then aptured remain Ing
s

Mucilage became the essential ingre redient in
the sticky flypaper.

Click image to learn more about this entry.


https://drive.google.com/file/d/1PsTjF2OzRie84-QC5POIluGCG7UFfetA/view?usp=sharing
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Special Merit — Artistic Ability

Kathryn Walsh
Nautilus Middle School
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https://drive.google.com/file/d/1nKBhhouAiT3_1gEB69fXbB2u1LnCJZI4/view?usp=sharing
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Special Merit — Unique Plant Selection

Almendra Bodan
Nautilus Middle School

Bry<s Soil

BryoSoil is a modular, multi functional system that uses five geometries
or patterns of bryophytes. The purpose of brysoil is to prevent flooding
and the heat island affect. BryoSoil mimics the grouping directions of
the Sphanda moss, Thudium moss, and Campolypus moss.

BiyoSoll his fiveduncons: BryoSoil is composed of three main parts.

Modules under the surface catch and
separate run off water. Modules above

e ground evaporate and cool the air. BryoTiles
slow down, conduct, and redirect water.

1. Decrease flow rate

2. Redirect

3. Infiltrates

4, Storage

5. Evaporate

WATER WATER
INFLTRATION STORAGE

Each Mosses’ geometric pattern serves a purpose.
Sphandae Moss Thudium Moss Campolypous moss

-Sphandae moss decreases
flow rate and redirects water.

-Thudium Moss decreases
flow rate.

~-Campolypous moss
evaporates water, cools the
air, water infiltration, and has
water storage.

Click image to learn more about this entry.


https://drive.google.com/file/d/10dfadgL1i2lYD6oiRlQ7d3-lQBWWNC4O/view?usp=sharing
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Special Merit — Concise Presentation

Esteban Cruz
Ponce De Leon Middle School

CORN PLASTIC TO
THE RESCUE

SIMPLE STEPS WITH HUGE IMPACT

THE PROBLEM

The problem with most plastic is that it just breaks

up into tiny pieces and never goes away. Plastic kills
| many animals, and in some parts of the ocean
! there's almost as much plastic pieces as sand

THE SOLUTION:
BIODEGRADABLE CORN PLASTIC

To transform corn into plastic, corn kernels are
immersed in sulfur dioxide and hot water, where its
components break down into starch, protein, and
fiber. Biodegradable plastic provides the benefits
without the ecological damage.

HAT CAN IT BE USED FOR.

Plastic provides us with medical equipment for
computer cases. utensils, and more. Most technology
depends on it but we still don't want plastic around
forever

THE INVENTOR: PATRICK
GRUBER

LESS POLLUTION, MORE BENEFITS

Many scientists tried to find a renewable and
environmentally safe raw material to make into
plastic. In 1989, Gruber discovered how to make PLA
from plant starches inexpensively enough for large
scale production.

Royte, Elizabeth. “Corn Plastic to the Rescue.”
Smithsonian.com, Smithsonian Institution, | Aug.
2006, www.smithsonianmag.com/science-
nature/com-plastic-to-the-rescue-126404720/.

Bennett , Michelle. “Top 5 Plants That Inspire New
Technology.” CleanTechnica, 4 Aug. 2008,
cleantechnica.com/2008/08/04/top-5-plants-
that-inspire-new-technology/.

Click image to learn more about this entry.


https://drive.google.com/file/d/1gb_mngIoKOIOhFI0twbUqDa7sPyTIhFj/view?usp=sharing
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Challenge 2

Connect to Protect Network —
My Story

Less than 2% of the pine rocklands remain outside
of Everglades National Park making this natural
community one of the most globally imperiled
ecosystems. Much of what remains occurs today
exists as only fragmented parcels across Miami and
The Keys. Fairchild’s own Connect to Protect
Network encourages families, schools and local
businesses to plant pine rockland gardens to
increase the probability of visits of seed dispersers
and pollinators. The goal of this conservation
program is to improve genetic health of plant
species by connecting these remaining isolated
patches across urban areas. We asked students to
write a short story about their experience in South
Florida that features the pine rockland ecosystem.
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FIRST PLACE

Kristian Abreu

Richmond Heights Middle School

Click image to learn more about this entry.


https://drive.google.com/file/d/1r8mjUHkpI2KghuAoEa11Jevf_8NxLX8F/view?usp=sharing
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SECOND PLACE

Kristopher Rodriguez

Advanced Achievers Academy

ADVANCED ACHIEVERS

“Soaring to Excellence”

Click image to learn more about this entry.


https://drive.google.com/file/d/16_ZqWj2uyMhLzOhdnuu5dxxV3_bOoDcY/view?usp=sharing
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Special Merit -
Environmental Advocacy

Emily Cruz

Advanced Achievers Academy

ADVANCED ACHIEVERS

N

“Soaring to Excellence”

Click image to learn more about this entry.


https://drive.google.com/file/d/1w8-EArE71N4gTBOkCMNj07LTPPZCyxPJ/view?usp=sharing
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Special Merit — Most Imaginative

Carlatchee Noelsaint
John F. Kennedy Middle School

Soaring to Succes

Click image to learn more about this entry.


https://drive.google.com/file/d/1YauSR2bI3gTdcuNRRzXDeMEazc4Gl9PP/view?usp=sharing

Challenge 2 THE/‘

Connect to Protect Network

My Story CHALLENGE.

Special Merit — Educational Content

Patrick Orga
Ruben Dario Middle School
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https://drive.google.com/file/d/1RTpV2tV8hSIGcYm4OV4LDplfnp0olUca/view?usp=sharing
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Special Merit — Most Captivating

Emma Delpozo
Riviera Middle School

L & RivVIERA MIDDLE SCHOO Lig

e Science Technology Imagineering Robotics Magnet Program e Multimedia Industry eXperience Magnet Program

Click image to learn more about this entry.


https://drive.google.com/file/d/1JPc6i_0x-ktsJ0PgLy-IhovXF1tPozBw/view?usp=sharing
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Special Merit — Descriptive Narrative

Elizabeth Adan and Sophia Setien
St. Kevin Catholic School

Click image to learn more about this entry.


https://drive.google.com/file/d/130njJULf8-PW3SGdu78ouTlLEjDJtr1i/view?usp=sharing
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Challenge 3

Growing Beyond Earth

Humans have never been more determined to
explore the universe, however reaching and
settling new planets is still an incredible challenge
with several hurdles to overcome. One of the
biggest challenges will be providing fresh produce
for astronauts during long distance space travel.
For the past 5 years, your research has brought
NASA closer to solving that problem and has
supported some of the important components of
growing plants in space. This year, students will
test different pollination methods with peppers by
growing them at home or in the classroom.
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FIRST PLACE

Mater Lakes Academy Middle School

THE FAIRCHILD
CHALLENGE

Background Information

Introduction- This particular research is important because
we are trying to grow these plants in space so we can then
travel to other places in not only our solar system but
outside as well. This is important because we can only bring
so much foad to space but if we can grow our own food
successfully in space, it tells us that we will be able to
live/travel in space ane day.

Summary of Experiments- We grew Chimayo Peppers for a
period of 11 weeks but the research will continue for 14
weeks. About half of the students kept them outside and
they are pollinated by the wind and bugs. The ones who did
it inside would have had to pollinate the plant with a Q-tip or
by moving the plant around. We counted how many peppers
came from the pollination of the flowers and evaluated the
differenced between the two settings.

Materials- Growing Media Jiffy peat moss pellets, seeds
Envelopes with Capsicum annuum seeds (10 seeds per pack],
4" pots, bag of slow release fertilizer (14-4-14 T180)
FLORIKAN, cotton swabs (for pollination of indoor plants).

Metheds- We placed the soil pellet in a bowl and covered it
with water until it turned into dirt. Afterwards it was mixed
in with the fertilizer and placed the 4 seeds in a squared
formation or an X (close to the edges but at the same time
close the the middle). We assigned spots (inside or outside
based on the availability of our homes). Students with
outside plants did not pollinate flowers. Students with plants
indoors pollinated their flowers with a g-tip. We collected
the data including the length, the width, the height,
wellness, amount of peppers, temperature(C), humidity,
date, sunset, sunrise, amount of water and any additional
observations. Students were advised to water their plants
when they looked dry. Unfortunately, we are still gathering
week 13 and 14 data where we will have the final harvest for
the pepper plants.

Picture A

the flower and

Pollination Study on Chimayo Peppers

Mater Lakes Academy Middle School
By: Nicole Murphy, Sophia Mendez & Sol Quiroz- Grade 8
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Discussion of Results

= Avg. Weeks Survived- The inside plants survived
10.4 while the outside survived 10.1 (very close).

* Percent Flowered- The inside plant flowered 71%
while the outside plants flowered 70%.

= Percent of Peppers Present- 50% outside plants
fruited peppers, while 43% inside plants fruited
peppers.

= Week first pepper appeared- In Week seven most
of the outside peppers started appearing and in
week 8.3 the inside peppers started appearing.

= Total Peppers- Outside plants gave an average of

2.8 peppers, 3.8 peppers for the inside.

Final Height- The outside plants were 14 cm while

the inside were 16.9 cm

+  Final Width- The outside plants were 13 cm and the
inside plants were 17.6 cm.

« Final Depth- The outside depth of the plant was
10.5 cm and the depth for the inside plant is 15.7

cm.
+ Survivorship- 70% of outside plants survived, while
75% of inside plants survived.
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Inside Survival
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from the GBE protocol).

**The wesks of peppering only seem to vary by one
week (which can be due to chance).

**The amount of peppers praduced only differed by one
pepper from the outside vs. inside setting (can also be
by chance).

**There is no large variation of observations between
pepper plants kept outside vs. inside. They both seem to
be able to succeed.

Conclusions

The results state that the peppers flowered at
almost the same rate and that they survived for
almost the same amount of time. This shows that
the health of the plants remained relatively the
same in both settings. However, the plant grew
more peppers outside than inside. This could be
due to the fact that there is better pollination in
an outside environment or this could be simply
due to the distribution of energy within the plant.
Because if you notice, the inside plants grew
longer while the outside plants grew more
peppers. The things to note about this experiment
is that the peppers are more prone to diseases
and pests when they are grown outside and when
the peppers are grown inside, you have to make
sure that they are getting enough water and that
they are being pollinated.

These results are significant because they show
that the chimayo pepper plants could survive just
as well inside as they can outside. This raises the
possibility of taking them up to space and possibly
“Growing Beyond the Earth”.

However, before we could grow them in space,
we have to test multiple trials of these Chimayo
pepper plants species with conditions similar to
space. We should try growing them in the
maodified pods, with the grow lights and
circulation fans. This experiment could indicate if
the plant is convenient/reliable enough to be
grown in the international space station.
References
1. 2020 GBE Protocols.” Google Drive, Google, 2021,
drive_google.com/file/d/1Gg)-hiFaNMEsIAZ12I TSn-
OzmkorfBIC/view.
2. Heiney, Anna. “Growing Plants in Space.” NASA, NASA, 9 Apr.
2019, www.nasa. jing-plants-in-space.
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Carrollton School of the Sacred Heart
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Independent Variable #2 Discussion and Analysis of Results
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Special Merit -
Clear and Concise Presentation

Air Base K-8 Center

B\ ) 8 i #« N ‘I
\ \ Stephanie Barradas, Claire Remmen, and Alexa Torrens /
Air Base K-8 Center for International Education R I t 2
Introduction esults
= ol Comparison of Amount of Pepm ;rum.ced Based on Pollination ; & = ‘
In hopes to expand on knowledge of ' . Pepper flowers that were 'artiﬁcinlly pollinated
" the universe, human beings have been | sprouted 68 peppers, while only 51 naturally

pollinated flowers sprouted peppers. Flowers

that were planted artificially yielded more

peppers than the flowers that were naturally
| pollinated.

making a continuous effort to learn more
about outer space. Though, doing this is
quite impossible if you don’t even have
the proper nutrients to thrive. With this
experiment, students are able to help
gather information that could contribute
to NASA’s studies by testing different
pollination methods on peppers. With
that being said, can the yield of peppers
be affected by experimenting with

Chimayo
Peppers

Amount
of Fidel
Martinez

Conclusion

" In this expexinwntsmdentstestedwhethetthe‘
plants being naturally or artificially pollinated

\ different pollination conditions? ) Miﬁcn;:l,yw :?:\man:d Narurmcil.ms‘,ad mﬂ::nsptmdmuo?q :flzmmswx
Nstod ol Fometon Within this time slot, enough evidence was

N . : gathered to establish a trend amongst the
Methods/Materials outcomes of each plant. Relationship wise, it

is clear that the peppers thrived more with

artificial pollination. The reason behind this

was because with artificial pollination the

flower has a much more significant chance of

gathering and using pollen. This experiment

is a great basis for astronauts as they are low
| maintenance and very resilient.

Materials: Moss pellets, ‘Fidel
Martinez Chimayo’ (Capsicum annuum)
seeds, cotton swabs, and fertilizer.

Methods: Four seeds were planted
with each pot (best plant would later be
prioritized). A sclection of pots were
artificially ~ pollinated, while the
remaining pots were left to be naturally
pollinated.

Bibliography
Pictures of young pepper plants mwm;?:y%mmmmm.

e e “2020 GBE Protocols_REVISED 09-29.Pdf." Google Drive, Google,
drive.googl JT9n-OzmkorfSIC/view.
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Challenge 4

Green Cuisine — Cooking Show

Food brings comfort during these unprecedented
times when people maintain social distancing and
stay at home. To reduce shopping trips people
turn to their pantries for convenience, nutrition
and delicious meals. Staples such as rice, pasta and
beans to shelf-stable condiments like vinegar, soy
sauce and hot sauce can be found in the cupboard.
We asked students to create a cooking video
showcasing imaginative recipes from the
cupboard.
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FIRST PLACE

Pam Fuentes and Anna Fuentes

Vineland K-8 Center
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SECOND PLACE

Emily Galindo and Nestor Gandul
Rockway Middle School
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With Emily Galindo &

Nestor Gandul
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https://www.youtube.com/watch?v=qZWSzzs3GEQ
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Special Merit — Best Use of Graphics

Ana Garcia
Dorothy M. Wallace COPE Center

Ana Garcia
Dorothy M. Wallace C.O.P.E. Center South

Family and Consumer Sciences f"
Nuris Binett, Teacher THE I
FAMILY & 4
== CONAER h (;HALLFN(:E
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Special Merit -
Ingenious Use of Pantry Ingredients

Sofia Crespo, Selene Lettieres,
Adel Adly, and Miranda Silva

Mater Grove Academy
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Special Merit — Most Dynamic

Vivian Cordova, Alexa Diez-Arguelles,
and Danica Argote

St. Kevin Catholic School

Click image to learn more about this entry.



https://www.youtube.com/watch?v=k6AgMaUlBQc

THE 7 .

CHALLENGE.

Changing the way we understand and live with nature

Challenge 5

Green Treasures —
Fairchild’s Pharmacy

Throughout the course of history people from all
over the world have turned to specific plants for
their healing properties many of which have been
incorporated into contemporary medicine. To date,
nearly 18,000 plant species have documented
medicinal uses several of which are on display at
Fairchild. These plants are not only beautiful to
look at but are traditionally used to create natural
remedies for the treatment of many common
ailments. Students were asked to research three of
the plants on the provided list below and create a
podcast describing the medicinal uses of each
plant found in Fairchild’s living collection.



Challenge 5 THE/‘

Green Treasures

Fairchild’s Pharmacy CHALLENGE.
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FIRST PLACE

Jan Carlos Hernandez, Dominic Hernandez,
Bryan Backs, and Carlos De Armas

Hialeah Gardens Middle School

Click image to learn more about this entry.


https://drive.google.com/file/d/16Zkf_1TxF9eernuc6wJ4f1o9GYPbC6lt/view?usp=sharing

Challenge 5 THE/‘

Green Treasures

Fairchild’s Pharmacy CHALLENGE.

SECOND PLACE

Sophia Setien, Elizabeth Adan,
and Sabrina Pernas

St. Kevin Catholic School

Click image to learn more about this entry.


https://drive.google.com/file/d/1GzUeBbOT7PgOIcUZElH0DVRENwMoYIUr/view?usp=sharing

Challenge 5 THE/‘

Green Treasures

Fairchild’s Pharmacy CHALLENGE.
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Special Merit -
Unique Plant Selection

Sasha Mendez, Anthony Gonzalez,
Edier Hernandez, Analia Alvarez,
Marc Dorcin, Helen Ramos, Nicole
Vazquez, Geeovanny Contreras,
and Victoria Miranda

Advanced Achievers Academy

Click image to learn more about this entry.


https://drive.google.com/file/d/1dFhZxX2uVB6aHW6kCCegBEZ-lA3w5jlC/view?usp=sharing

Challenge 5 THE/‘

Green Treasures

Fairchild’s Pharmacy CHALLENGE.

Special Merit — Educational Content

Santiago Bonilla and Alejandro Velasco

St. Bonaventure Catholic School

Click image to learn more about this entry.


https://drive.google.com/file/d/1XOnDbM5OmeKlmT9lLl69WrkY7W46EPW6/view?usp=sharing

THED .

CHALLENGE.

Changing the way we understand and live with nature

Challenge 6

Shade our School — Leaves are Cool!

Despite rising temperatures, plants may be able to
use different tricks to regulate their leaf
temperatures and avoid overheating. Similar to
how humans sweat to cool down, plants can use
transpiration to lower their leaf temperatures.
However, as many scientists predict decreases in
rainfall and increasing temperatures for many parts
of the world — including much of the tropics and
subtropics — those plants that rely on transpiration
to keep cool may be especially threatened by
global climate change. This year, students helped
scientists at the University of Miami to conduct a
series of experiments to characterize transpiration
rates across different plant species to see which
species fare best in the future. Students used
standardized methods to collect scientific data and
created an illustrated field journal documenting
their observations.



Challenge 6
Shade our School —
Leaves are Cool! CHA

FIRST PLACE

La Scuola

%ﬁ)@@

| éoveS are Cooll

challenge 6
La Scwola Middle Scheol class

Click image to learn more about this entry.


https://drive.google.com/file/d/1vMDBnPVxgnZFpLaYPhAdoim7Nro9X30R/view?usp=sharing

Challenge 6 THE/‘

Shade our School —

FA
Leaves are Cool! CHAL!.ENGE@

SECOND PLACE

Aventura Waterways K-8 Center

AWK-8 LEAF LADIES
FIELD JOURNAL

Challenge 6: Shade our Schools - Leaves are Cool!

ke

Aventura Waterways K-8 Center
Teacher: Mr. Livan Escudero

Team members
Maia Gueron Gr.8 v

Avril Ramirez Gr.8
Abihail Samuels Gr.8
Isabella Sanmiguel (illustrations) Gr.8

Click image to learn more about this entry.


https://drive.google.com/file/d/1nzRymh29GiOSwpl0paEEo1UcX_wSX8Ul/view?usp=sharing

Challenge 6 THE

Shade our School - ~ FAIRCHI
Leaves are Cool! CHALLENCG

Special Merit — Depth of Research
Mater Lakes Academy Middle School

Shade Our Schools- Leaves Are Cool!
Data and Field Journal

Mater Lakes Academy Middle School
8th Grade - Research Fairchild Bears

@
UNIVERSITY {

OF MIAMI THE FAIRCHILD
CHALLENGE.-

Click image to learn more about this entry.


https://drive.google.com/file/d/1mOavJle9FmJ4TfaLgAjC5tgk6p1ZvmKW/view?usp=sharing

Challenge 6 THEﬁ
IL

Shade our School - FAIRC
Leaves are Cool! CHALLENGE.

Special Merit -
Relevance to Theme

South Miami Middle School

Honors
Biology

(30 Students)
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Click image to learn more about this entry.



https://drive.google.com/file/d/1Cu8EU8ATBpaTGcL4ij9L5QAjL-uKYwmQ/view?usp=sharing

Challenge 6
Shade our School —
Leaves are Cool!

Special Merit — Artistic
St. Kevin Catholic School

St. Kevin Catholic School
Field Journal

Mrs. De Novi

Transpiration Team: 8 students

Click image to learn more about this entry.


https://drive.google.com/file/d/1TweyfRppC6F3e_BykYh7fDtb5TUobFtQ/view?usp=sharing

