Water We Doing Here?
Zoe LoCicero and Jared Haertel | Fall 2026

Fields of Interest: Environmental Science, Ecology

Brief Overview:
Mentees will get to know BEAM through a lesson about the environment. Mentees will learn
about ecosystems, the water cycle, and the carbon cycle by making their own terrariums.

Agenda:
e Introduction (5 min)
Module 1: Well-come to BEAM! (10-15 min)
Module 2: It’s raining tacos! (15-20 min)
Module 3: BYOB (Bring your Own Bugs) (15-20 min)
Conclusion (5 min)

Main Teaching Goals/Key Terms:
Ecosystem

Biotic and Abiotic Factors
Water Cycle

Clouds

Carbon Cycle
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Background for Mentors

Module 2

Water Cycle
Evaporation
Condensation
Clouds
Precipitation
Transpiration

The water cycle is a biogeochemical process involving the continuous
change of water on, above, and below Earth’s surface. The amount of water
in all forms has been mostly constant over time, but the proportions of water
in each form has changed depending on the climate.
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Figure 1: Super complicated water cycle diagram

One component of the water cycle is that water first evaporates, meaning it
transforms from liquid to gas, from bodies of water, including puddles,
creeks, rivers, lakes, oceans, etc. The water is then held in the air which we
experience as humidity. This water vapor rises into the sky where it then
cools down and condenses, turning from gas back to water, and if it's cold
enough, into ice and snow. These then collect with dust to form clouds.

When droplets or snow grow too large, they are too heavy to stay in the
clouds and so they fall down; this is precipitation.

Transpiration is the flow of water through a plant, starting through its roots
to evaporating at the leaves or flowers of a plant. Like sweating in humans,
this allows plants to passively cool!
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Figure 2: Transpiration diagram




Module 3
Ecosystem

Biotic Factors
Abiotic Factors
Carbon
Carbon Cycle
Photosynthesis
Respiration
Decomposition

Ecosystems are communities of biotic factors interacting with the abiotic
factors in their environment.

Biotic factors are living or once-living things, including organisms like
animals, plants, bacteria, as well as decomposing animal and plant matter.
The living things in an ecosystem interact with and depend on one another
for survival.

Abiotic factors are the non-living components of an ecosystem. This
includes resources such as sunlight, water, soil, and minerals, as well as
characteristics like temperature, climate, and elevation.

Biotic Factors Abiotic Factors
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Figure 1: Examples of biotic and abiotic factors.

Living things on Earth are carbon-based, meaning they are mainly made of
the element carbon. Much like water, carbon cycles predictably between
different sources, mainly in the form of carbon dioxide. The carbon cycle
involves both biotic and abiotic factors.

Plants and algae perform photosynthesis to make energy. This process uses
carbon dioxide and expels oxygen as a byproduct. Plants get the carbon
dioxide they need from respiration, which is the process of animals breaking
down food into energy their bodies can use. Respiration uses the oxygen
that plants make and expels carbon dioxide as a byproduct. Carbon dioxide
is released back into the surrounding environment (soil, atmosphere, etc) by




decomposition, which is the process of fungi and bacteria breaking down
dead plant and animal matter into its carbon and other constituents.

While the carbon cycle naturally maintains balance on its own, some human
activities release excess carbon dioxide back into the environment at
unsustainable rates. The combustion of fossil fuels puts pressure on the
ocean and the atmosphere to hold more carbon that they should, resulting
in negative effects like global warming and ocean acidification.
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Figure 2: The Carbon Cycle. Arrows represent carbon flow.

Ecosystems are mainly characterized by differences in their abiotic factors.
The types of organisms that are able to live in a particular ecosystem vary by
temperature, elevation, and the availability of sunlight, water, and nutrients.
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Figure 3: Ecosystems are classified based on abiotic factors. How do these factors vary between types of
ecosystems?

We are making terrariums to model ecosystems. Our biotic factors are chia
seeds, which will produce oxygen and pull carbon dioxide. Our abiotic
factors are soil, water, pebbles, and charcoal. Soil is the medium for the
nutrients our chia seeds need to grow, and water is a vital nutrient for
photosynthesis. Pebbles provide space away from the roots to store water
to prevent water logging and root rot. The activated charcoal absorbs toxins
and waste products that harmful bacteria or fungi need to survive. Our
terrariums are able to stay fully sealed because the nutrients inside, like
water and carbon, cycle throughout it in closed loops.




Introduction

Concepts to Introduce

e Ecosystems are collections of living
things that work together with
non-living things to survive and
thrive.

e Nutrients like water and carbon
cycle in predictable patterns
throughout ecosystems.

e Aterrarium is a miniature model of
an ecosystem that showcases how
nutrient cycles work in closed loops.

Questions to Pique Interest

e Who do you think can become a
scientist?

e What do you think scientists do?
What jobs/careers do they have?

e How long do you think you can live
without water?

e What are living things made out of?

e |s dirt dead or alive?

Scientists, Current and Past Events

e Greta Thunberg - Swedish activist
who works towards addressing
climate change and social issues.

e Some human activities can make
water and carbon cycles fall out of
balance. Sustainability initiatives
aim to regulate how humans use
water and carbon.

e Rapid deforestation - Cutting down
trees removes vegetation that
returns water vapor back into the air,
which can change rainfall patterns

o Also contributes to the loss
of biodiversity in
environments

Careers and Applications

e Environmental scientists study the
natural world and how it changes with
time, and how human interactions with
it influence the environment and
human health.

e Hydraulic engineers work on the flow
of fluids, particularly water and
sewage.

e Environmental policy makers work
towards creating different
policies/laws that protect our
environment.

e Ecologists study how organisms
interact with their environment, and
often focus on natural cycles like the
water cycle.




Module 1: Well-come to BEAM!

Mentees and mentors will play the Name Game to introduce themselves. Mentees will make

name cards for their scientist personas.

Teaching Goals:
e BEAM: Five people who show up once a week and
teach you cool science lessons.
e Introductions: Learn the mentee’s names and have
the mentees learn yours!

Materials
e Sticky name tags (for
mentors)
e Printer paper (mentee
nametags)
e Markers

Different Methods for Teaching

questions on what they think BEAM stands for, who

1. Setting the Pace: For some mentees, this may be their first interaction with BEAM! Ask

we are, and what we will be doing

throughout the semester. Encourage different answers and ideas!
2. Shy Mentees: Mentees may be reluctant to introduce themselves at first! Have mentors
go first as an example, and maybe even create your own name tags with the mentees!

Procedure

1. Mentors should wear sticky name tags with
their names written on them.

2. Organize mentees into a circle in the
classroom

3. Go around the room and have everyone
introduce themselves (say their name) and
something from some category that starts with
the first letter of their name. (For example you
could say Jared and Jaguar if your site chose
animals).

4. After this, have mentees return to their seats
and pass out a piece of construction paper for
each mentee, as well as some drawing
materials for each table (if applicable).

5. Have mentees make themselves a name tag
with “scientist” before their name at the top
to keep on their desks throughout the
semester! (they should put this somewhere
safe to save it for the next site) - so we
remember everyone!

Figure 1: Nametags!

Figure 2: Fold into a tent so you can see their
names!




6. Have them draw themselves as a scientist!

Classroom Notes

For learning names, try to set up a rule on this first day of site that anytime someone raises their
hand, they should say their name. Along the same lines also during activities and builds mentors
can walk around and talk to mentees, try to get to know your mentees!



Module 2: It’s raining tacos!

In this module, mentees will learn about the water cycle through a group activity simulating a
cloud with shaving cream and food dye.

1.

2.
3.
4

Teaching Goals
Water Cycle: The movement of water across earth

Evaporation: Liquid turning to gas
Condensation: Gas turning into liquid

Clouds: Small droplets or ice crystals suspended in

the sky

Precipitation: Liquid or solid form of water falling from

the sky to the ground
Transpiration: Movement of water through plants

Materials

Clear plastic cups

Water (fill a water bottle
at home just in case!)
Shaving cream

Food dye

Pipette

Popsicle stick

1.

Different Methods for Teaching
Utilize the Whiteboard: If there is a whiteboard available in the classroom, draw a
diagram of the process! This will allow mentees to visualize all components of the water

cycle

Connecting Activity and Teaching Goals: Clouds can take in a lot of water, but if they
get too heavy, the water comes out or precipitates. The cloud (shaving foam) needs to

take in a certain amount of water (dyed water) to make rain.

1.

Procedure

In small groups, have each mentee do one of
the following steps.

In a cup, put some water and ~3 drops of food
dye. This will be the “rain” solution.

In a separate cup, put water representing the
atmosphere.

Put a thin layer of shaving cream on top and
spread it out with a popsicle stick.

With a pipette, slowly put more and more
solution until finally it starts raining!

Toss the contents down the drain and throw
away the cups when finished!

Figure 2: Put some color at the top

10




Figure 3: Watch it trickle!

Classroom Notes
Have each mentee do a different step, and each one can take a turn pipetting the solution!
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Module 3: BYOB (Bring Your Own Bugs)

Mentees will be learning about ecosystems and their living and nonliving components. They will
also be introduced to another nutrient cycle: the carbon cycle. Mentees will model ecosystems
and nutrient cycles in miniature by making their own terrariums.

Teaching Goals Materials
1. Ecosystem: a community of living things working e Mini spray bottles

Plastic bottle
Plastic spoon
Paper funnel

together with the non-living things in their environment
a. Biotic Factors: the living parts of an ecosystem
b. Abiotic Factors: the non-living parts of an

ecosystem Pebbles
2. Carbon: the material that plants, animals, and other Activated charcoal
living things are made of Soil
3. Carbon Cycle: movement of carbon through the Chia seeds
environment Water

a. Photosynthesis: plants breathe in carbon
b. Respiration: animals breathe out carbon
c. Decomposition: fungi break down carbon from

Paper towels
Printer paper
Markers

plants and animals

Different Methods for Teaching

1. Ecosystem: An ecosystem is like a classroom! The living components, like the students
and teacher, are only able to learn and teach with the help of nonliving components,
like pencils, desks, and whiteboards.

2. Biotic/Abiotic Factors:

a. Have mentees brainstorm different living and non-living things in the
environment, like animals, plants, rocks, and water.

b. For younger mentees, skip the heavy vocab terms and simply refer to them as
living and non-living things.

3. Carbon Cycle: Just like the water cycle, carbon moves between different places on
Earth. Plants and animals depend on the exchange of carbon between them. This
would also be a great diagram to draw out for the mentees.

4. The Terrarium Connection: A terrarium is a miniature ecosystem. It is able to stay fully
sealed because the nutrients inside, like water and carbon, cycle throughout it.

a. Think of a greenhouse - water droplets collect on the walls and “rain down”
back onto the plants. It is closed off from the outside, but life can still happen
within it!
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Procedure

1.
2.

10.

1.

Fill plastic spray bottles with water.

Each mentee will be making their own
terrarium. Pass out one plastic bottle with
lid to each mentee.

Add 8-10 pebbles to the bottom of the
bottle, making a single, flat layer.

Using the funnel, add a small spoonful of
activated charcoal over the rocks to make a
thin layer.

With the funnel, add soil to fill the bottle
about halfway.

Sprinkle in chia seeds (see Figure 3 for
amount). Do not bury them— they need light
to germinate.

Spray the soil with water until moistened
throughout.

Securely screw the lid back on the bottle.
This is the completed terrarium!

Mentees can then draw on the bottle using
the provided markers. They can decorate it
how they’d like, or draw bugs that they’d
like to see in the soil!

Keep terrariums in a sunny window/outside
for best results! Seeds may germinate
within 7-14 days.

If time, example of a terrarium that has
been alive and kicking since 1972:

https://www.greenprophet.com/2013/05/terr

arium-david-latimer/

MADE IN CHINA
122495

152026011424

Figure 1: Single layer of pebbles (8-10). Spread
charcoal evenly over this layer.

Figure 2: Fill the bottle about halfway with soil.
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https://www.greenprophet.com/2013/05/terrarium-david-latimer/
https://www.greenprophet.com/2013/05/terrarium-david-latimer/

Figure 3: Sprinkle chia seeds on top of soil layer.

Figure 4: Completed terrarium! You should see
some water around the sides, but not a lot of
excess.

Classroom Notes
Put down printer paper/paper towels below the terrariums during assembly for easy spill

cleanup.

For younger sites, mentors should help more with the charcoal and soil.
This whole process can be done in small groups (1 mentor/group).
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Conclusion

e FEveryone can be a scientist and BEAM gives a glimpse at what scientists do.

e Terrariums are mini-ecosystems containing various closed cycles, including the water

cycle and the carbon cycle!

References

e Module 1 was written by Grace Xie and Grace Kim
e The module 2 activity was inspired by Tina O’Block:

e Terrariums inspired by PBS:

https://www.pbs.or

Summary Materials Table

arents/crafts-and-experiments

lant-a-terrarium

Material Amount per Site Expected $$ Vendor (or online link)
Printer paper 20-50 sheets $0 Amazon
Sticky name tags | 1 per mentor $0

Markers $0

Plastic cups 5-6 $5.51 Amazon
Water

Food dye 1tube $15.70 Amazon
Shaving cream 1can $3174 Amazon
Popsicle sticks 5-6 $0

Plastic droppers 5-6 $0

Plastic bottles 1 per mentee $199.96 Amazon
Pebbles 8-10 per mentee $99.96 Amazon
Activated charcoal | 72 tsp per mentee $13.99 Amazon
Soil Y8 cup per mentee | $9.97 Amazon
Chia seeds 4 tsp per mentee $9.59 Amazon
Paper funnels 5-6 $9.99 Amazon
Plastic spoons 5-6 $4.49 Amazon
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https://lessons4littleones.com/water-cycle-rain-cycle-science-experiments/
https://www.pbs.org/parents/crafts-and-experiments/plant-a-terrarium
http://www.amazon.com/producturl
http://amazon.com/Amazon-Basics-Disposable-Clear-Plastic/dp/B0D6SQFXF7/ref=sr_1_6?crid=24PVKZJZNE56N&dib=eyJ2IjoiMSJ9.RVbE3WIkqV-U9LWuPEC_bHaKA4yDcVCnXQNiAb_5cXXvSGZ2NKti4I8gLguOv3ltquB2tdVHBUK6OI2l3tzsliGX79TBmPvHANFnLIcJA9TP3x6ddrv6EUQFxzBoU6tfA3mWWFCLtfDm1A-n6jGLh5LywrqbZFA4xVMj4OFwaYkQYVkLt20qsgH-HH5w1KN6MLZBYPjMBEHqY2N8MF6o0JMFfiflCPBiNh531qg4YtB7kgfrDUFD8aNk8GNWX2i7bE9oSaH7kNvzrhDpkH1XUUGQBBAGsGadw3Ro-Rp-HNM.7rnhePZPJuRxRCTAEF1RhQa3CUEethHQQzMid1XGfsU&dib_tag=se&keywords=16+oz+clear+plastic+cups&qid=1789534799&rdc=1&sprefix=16+oz+clear+plastic+cup%2Caps%2C211&sr=8-6
https://www.amazon.com/dp/B08CYBKJX4?lv=shuf&rdc=1&crid=54AAFCR21W04&keywords=food%2Bdye&sprefix=food%2Bdy%2Caps%2C234&th=1&dib_tag=se&dib=eyJ2IjoiMSJ9.PDPiSPMQhQR_ca8W4wGqRfVvl-bLDM7cRczCzVP0_D7VHzwmUI2dfT1WBcmWq2VWHgg2HOuN3SIZAQRSZhnR7Zb61HF70-15piQ1UPl_zfMxKTkb336fv3EByG2U-eN4MdC2y41cUCvEBpQExS0p3t9fH3gefANE4V_gK7Mznbj_NfG-3wiFBc_I-s5fkOcCSypMjUMDOI3nqxUctpR-KgUU92aa-xtoUA7EWuCSXpNAkBmZr-7UERWSnlqQbbIQrlEzf8KFYpT1h1jRhCgaBFNzHH6LRgrkMr3F7-1DKAo.UrKSBwLIZwgF9cjGsooMGB4dk-FKyjLdSklG_vGAXd8&qid=1788725734&sr=8-6&channelId=500&plpRedirect=mhFallback
https://www.amazon.com/dp/B001E5E9RK?lv=shuf&rdc=1&crid=2XWMESSZCXX1R&keywords=bulk%2Bcheap%2Bshaving%2Bcream&sprefix=bulk%2Bcheap%2Bshaving%2Bcrea%2Caps%2C234&dib_tag=se&dib=eyJ2IjoiMSJ9.im7dV-XCRotAvgjklRpo4N7RFyK20u69qfMFwNXBiQ3OUkKH_d5hUuH9BCT28kdhq5OgJ2rLIRTsC5x49WlCBSn_o1hAubSZSTtJFgerrB53MuslRZt9jKetnxl3wjWlZIbmQtNlD6VGQToy-qPIlMMy9Bmw-O_O_ewLOtG-pZZl8E81RXdXci_GEvW-e-x1ivEsWYFZFn3JKIBren5eZRcctOLlVHKKzOWD83yB4x9VGvmOAYeXBzT0gw-XA_6d8BtL4XDHO1sB5r9LF2wqMThnKGxLTADcyq5OsK6NX6A.VRYMTJ8wUJEGgCPm2U_-6RdtyWVdD9FAaNixjEyf8sY&qid=1786830907&sr=8-3&channelId=500&plpRedirect=mhFallback&th=1
https://www.amazon.com/dp/B0FWWWSF7L?lv=shuf&crid=1YT41UAYIKX2B&keywords=4%2Boz%2Bjuice%2Bbottles%2Bwith%2Bcaps&sprefix=4%2Boz%2Bjuice%2Bbottles%2B%2Caps%2C445&th=1&dib_tag=se&dib=eyJ2IjoiMSJ9._0wF2NikUeNU6PIwo-Gcw4qm--_EH225iMuygxgb0B81p3qSjQVAJUaaBQD9bpp2R_Z_wTUsohTekdqhLXQai0S-BDaYWJ0ApEe9ERLkirO2-5Id0l6Ykszdxdyx9rxTk0rreQcDfY6aEhFQtU1B4OVMFercz3fcSanDYJvBUjZ8IljLqNs5V0AZzh9s1Og8ELAGMjC84eMt1SVJpCrlE-agj_kZ2U5XX-Da_yNwxny42r9xxt2BkJLr1HnhEzNbuKx8QQW4m3DHB2jDwAr4bWK7K69Ss6Eq2u9uaizDEIE.znlruGyyIYXR3Et9DjlbU9RMdGvfSYsvH1yJ0-128YE&qid=1788723361&sr=8-13&channelId=500&plpRedirect=mhFallback
https://www.amazon.com/dp/B0BN5PCRZ1/ref=twister_B0H8XZRZS3?_encoding=UTF8&th=1
https://www.amazon.com/gp/product/B0763F6DD8/ref=ewc_pr_img_1?smid=APKUR7ZOZYTAV&th=1
https://www.amazon.com/dp/B0BN5PCRZ1/ref=twister_B0H8XZRZS3?_encoding=UTF8&th=1
https://www.amazon.com/dp/B012BOYUUI?lv=shuf&crid=2TR2AH8ZMYULN&keywords=chia%2Bseeds&sprefix=chia%2Bseed%2Caps%2C221&th=1&dib_tag=se&dib=eyJ2IjoiMSJ9.UAU8k8hQ0RfkNU9g-BlGYzp0IAt0mA278LrxTks7SYPcWtBbF2l90OljxX4ZlQs9iijBuRjBvoQfTFgvZKVgqtqc_qKWdYLgiTvPMhTuskl1TMO0z13utgFnkyaE6sp7BHGuwO3uyl3ViK7yE33V8xW8av8QhbrJEcnv7F9Abb0um8J4BeROk8Yi1xIp_xTzQlR0btj2gFKJSitg94IbTVSEYBgcMvun4ozNdjS5wb3quoq4RJTXduESCNqjs45QPuVAcP1LOOc1GiVHefo_EEOT2ETj3eNbsBMX1bT9aag.joVQIEylcic_WRzyAUg8An-xBmhweuynH3Jxi1JHSLI&qid=1788724883&sr=8-6&channelId=500&plpRedirect=mhFallback
https://www.amazon.com/dp/B0D46D5F6Q?lv=shuf&crid=3MTTX9BSDGTGO&keywords=funnels+bulk&sprefix=funnels+bulk%2Caps%2C176&dib_tag=se&dib=eyJ2IjoiMSJ9._jIWTqTh6i01_YirEEusygTYAB86Y8NU-D5GhCilKUUUmFNHhlAmzHep3cZAOIlwZW3b5UsXeGX4AFsekO7LMRNE8HOLHC5Syg2eseZhLAXKc2x7CFAP_KmUcqrbffRzquYDxBDpwFqndzodH32F_Z7gnQ4Gc95Gwu6Tkpv3r0gbJvnGn61bceQNDFY4_AYODKd9FcKZi1KDcFVQozvPr2s_Z9is_x3ft5mwj7x25sM.yeMvnBZDDHEJi8dqXam-1PZndh0p1YAN3yL5TT5FE08&qid=1788723718&sr=8-20&channelId=500&plpRedirect=mhFallback
https://www.amazon.com/dp/B0FHZ1SS3M?lv=shuf&crid=3S1P27ZF90QV8&keywords=plastic%2Bspoons&sprefix=plastic%2Bspoo%2Caps%2C229&th=1&dib_tag=se&dib=eyJ2IjoiMSJ9.DIeVg14-wD5UjuNoJ7sYCniwYgOf0W_A0KFkkt4fuyRIuf2Fuc1HCSAwGea0S6s3sOKUS47q7XQd5eJMT0Mo31PYbrsute5IF3nE92IPta7so1k_9-TaJFbBabZtOlh771XhxH4-RVmwAweIJEbT_nHS6M2yKN49bk1Wr1wbkbieRODhuZFFoDaBUxJ0WKcluxHGqCE-_dwj1VZZO-D9tis1pO8DBKuTv0Xp3jBwkHn__aErrTC7Q604c1CVXA86FrMnipIVgcTGa9fLMQqxQUBIGCgNxazdRsTlvdEGgFU.xouB8Z95nMz2gqKwkjPIP9IR3mHfpOnA8ToPcXYe2OU&qid=1788723868&sr=8-6&channelId=500&plpRedirect=mhFallback
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