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About this Experience
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Gardens that Popl integrates enwronmental science, art, literacy, and soual emotional learning in a
c0mprehen5|ve study of our indelible connectlon to one another through our connection to and

. dependence upon/{)lants v’ ; 2 R A ‘s
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Stude}nt;wﬂl learn about the‘anat‘omy-of seeds, the life cycle of plants; and how pIants TS :

4 communicate. They will havé the opportunlty-to create their'own Lego planter to grow mint, whlch A :
they can tgke home and share with their.families. They wm’also ﬂant thei/homemad/e yvlldflpwer / }
seed bombs to add/to the blodlverSIty and to beautlfy their community. QII observatlons and” i
reflectlons will be ;ecorded in personalized Science Journals, which students can ;lse to document ,‘ 17/
their Iearntng and growth throughout t.he program. > V 4 y/ 7 "r > ‘
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The E'xperlence will culminate with a field trip to Ieprn about composting, extehdlng student Iearnlng
and prowdlng inspiration for future garden pro;ects. By participating in Gg;den that Pop!, stu ents /
WI|| develop essential skllls, knowledge, and attltudes related to enwrom’nentai awareness, plant . il
. “care,and community engagement. | . f i



Note to Activity Specialist
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NY Edge is thrilled to have you leading this experience! You will lead students’on a journey:of discovery,

exploring the far-reaching impact of plants-around the world.

During this program, students .will dive into a variety of plant-related topics, including-the anatomy of
seeds, plant life cycles, and plant communication. Students will discover that although plants may appear
passive and quiet, they actively communicate with one another and with other species. Scientific studies
have fevealed that they aré also quite sensitive to negativity, just like us!

To ensure a smooth experience, please be sure to read all lessons in advance, so you have adequate timé
to prepare and.organize/all necessary materials. Youwill need a laptop or iPad with internet access to
display videos and Google slides that are linked in‘the lessons.

The Essential Question will serve as the guiding theme for the program, and the Enduring
Understanding will summarize the core concepts that students will explore throughout each lesson.
These tools will helpyou tailor your.instruction to meet the learning objectives and outcomes of/the
program.

We hope you and the students will enjoy exploring the power of plants through this exciting program.
Thank you for your commitment to helping students,grow their knowledge and appreciation of the
natural world.



Family Letter

Greetings NY Edge Families!
We are thrilled to embark on an exploration of our deep connection to and reliance on plants.

Through hands-on explorations, students will delve into the fascinating world of plants, from planting
mint seeds to creating wildflower seed bombs that beautify their community and support vital
pollinators such as bees and butterflies.

We will study seed and plant anatomy and examine the different stages of a plant’s life cycle, all of
which will be recorded in students’ personalized science journals.

Plants connect us to one another. They are crucial for our survival. All of our food comes from plants
directly, or from animals that eat plants. Plants provide nutrition, medicine, clothing, shelter, fuel, and
purify the air we breathe. They also beautify our communities. Plants are also communicators. If we
slow down and start listening with greater intention, perhaps we will understand them, ourselves, and
the world a little better.

Here are questions to help start conversations at home around plants:

- Why do plants need the sunlight?
- How do plants drink water?
- What do plants need to grow?
- How do plants and animals help each other?
What are some ways we use plants in our daily lives?

Here are some recommended resources about plants that you might find informative and engaging:

- Cucumber Mint Salad with Lemon Mint Dressing

https://www.youtube.com/watch?v=kI1TUdLNNVPo - NASA Climate Kids

- Composting Service on Wheels Appears in New York City https://climatekids.nasa.gov/menu/big-questions/
https://www.youtube.com/watch?v=EIKGmKZ9Qao - Plants Use an Internet Made of Fungus

- Make Compost with a Sandwich Bag https://ed.ted.com/best of web/4uORORIJx
https://www.youtube.com/watch?v=QA7GzLYjk64 - Find a Community Park Near You (NYC Parks Dept.)

https://www.youtube.com/watch?v=YseZXKfT yY

We can’t wait to get started on what is sure to be an enriching experience. Please do not hesitate to reach
out with any questions or concerns. Email: STEM@NewYorkEdge.org

Warmly,
The NY Edge STEAM Team



Materials

Experience Slide Deck

Laptop or iPad to share videos and Google slides
Science journal (one per student)

NYC stickers (1 package per class)

Plant stickers (1 package per class)

Large chart paper

3 different colored packs of post-Its

Lego

Mint Seeds (3 seeds per student)

4” square plastic nursery pot (one per student)
Soil

Compostable plastic spoons (one per student)
Water

Spray bottles

White paper (one piece per student)

Pencils (one per student)

Colored pencils/markers

Seed Bomb Materials: (source)
Wildflower seed mix
Air-dry clay (water-based)

Rolling pins (one per student)
Large heart metal cookie cutter (one per student)

Wax paper (one roll per class
3 large cookie sheets (per class)
3 water sprayers filled wit water

Pop Up Card Materials:

Jewel stickers (one order per class)

Floral stickers (one order per class)

Glitter glue (2 orders per class)

Blue card stock paper (on pack per class)
Green card stock paper (one pack per class)
Colored construction paper (on pack per class)
Markers (one package for every two students)
Scissors (one per student)

Glue sticks (one for every two students)

Ziplock Greenhouse:
Greenhouse template (printed on green card stock;
one Sandwich-sized Ziploc bags (one per student)

Permanent black markers (one per student)
Lima, pinto, mung, black-eye pea, and lentil
(one legume per student for a total of 5 legumes)
Scotch tape (one roll for every 6 students)

Paper towels (one sheet for every student)
Spray bottle

Water



https://docs.google.com/presentation/d/1njAeK2oaAAgBYCvRO4RRf81HgKyJa_PqM8Iz_5TfZrI/edit#slide=id.g22cda29adca_0_0
https://www.amazon.com/Notebooks-Unlined-Journal-Sketchbook-Supplies/dp/B07D8MVPFM/ref=sr_1_1?crid=25F0RLMPYKH6V&keywords=visit+the+paper+junkies+store&qid=1678318414&sprefix=visit+the+paper+junkies+store%2Caps%2C126&sr=8-1
https://www.amazon.com/Stickers-Aesthetic-Waterproof-Bottle-Skateboard/dp/B09XB9GZQH/ref=sr_1_3?crid=2RRN3ZU8RZG8Q&keywords=nyc+stickers&qid=1678318322&sprefix=nyc+sticker%2Caps%2C129&sr=8-3
https://www.amazon.com/Acekar-Stickers-Waterproof-Skateboard-Computer/dp/B08KW1L8K5/ref=sxin_17_ac_d_rm?ac_md=2-2-cGxhbnQgc3RpY2tlcnMgZm9yIHdhdGVyIGJvdHRsZXM%3D-ac_d_rm_rm_rm&content-id=amzn1.sym.b09913c7-88ee-4b06-b977-3fd4ebd29a25%3Aamzn1.sym.b09913c7-88ee-4b06-b977-3fd4ebd29a25&crid=1QHYIRW55G32&cv_ct_cx=plant+stickers&keywords=plant+stickers&pd_rd_i=B08KW1L8K5&pd_rd_r=343487b5-f943-4997-90b4-eda46cfbe162&pd_rd_w=jjM6l&pd_rd_wg=OM5ZQ&pf_rd_p=b09913c7-88ee-4b06-b977-3fd4ebd29a25&pf_rd_r=GDJRCRWYQ5RNX3VRFYKG&qid=1678736541&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=plant+sticke%2Caps%2C153&sr=1-3-7d9bfb42-6e38-4445-b604-42cab39e191b
https://www.amazon.com/Plastic-Nursery-Planting-Seedling-Starting/dp/B0919YC7WR/ref=sr_1_16?crid=2WBZ47DYEF749&keywords=4%22+square+nursery+plastic+pot&qid=1678734616&sprefix=4+square+nursery+plastic+pot%2Caps%2C114&sr=8-16
https://www.dossierblog.com/diy-seed-growing-clay-hearts/
https://www.amazon.com/Created-Nature-Hummingbird-Wildflower-Collection/dp/B087LHBDTX/ref=sr_1_33?crid=35OV5J8VAD00Z&keywords=NY+wildflower+seed+mix&qid=1678902728&sprefix=ny+wildflower+seed+mix%2Caps%2C119&sr=8-33#customerReviews
https://www.amazon.com/Crayola-Clay-White-Pounds-Pack/dp/B001GIB3FQ/ref=asc_df_B001GIB3FQ/?tag=hyprod-20&linkCode=df0&hvadid=343221173235&hvpos=&hvnetw=g&hvrand=231474305194118911&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9028784&hvtargid=pla-350962876501&psc=1&tag=&ref=&adgrpid=71708800280&hvpone=&hvptwo=&hvadid=343221173235&hvpos=&hvnetw=g&hvrand=231474305194118911&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9028784&hvtargid=pla-350962876501
https://www.amazon.com/dp/B09M9XMD3M/ref=twister_B09G2ZXBVK?_encoding=UTF8&th=1
https://www.etsy.com/listing/624302508/large-heart-5-cookie-cutter-metal-love?click_key=0a3fb3644cb31bb23d2e2a9e8231ec2145860eb7%3A624302508&click_sum=3da071d1&ref=search2_top_narrowing_intent_modules_top_rated-1&sts=1
https://www.amazon.com/Stickers-Adhesive-Rhinestones-Assorted-Muticolor/dp/B09Z5S1KYT/ref=sr_1_3_sspa?crid=1G3QYZEVDIM1L&keywords=small+jewel+stickers&qid=1678479941&sprefix=small+jewel+stickers%2Caps%2C125&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFOWDQ3R1Y0R085TkkmZW5jcnlwdGVkSWQ9QTA1OTQ0MjQxUDdZME5SUkpCSjBEJmVuY3J5cHRlZEFkSWQ9QTA4NjUxNDVLUUFHNVpLSUQ5WTImd2lkZ2V0TmFtZT1zcF9hdGYmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.amazon.com/dp/B094FNQHBR?pd_rd_i=B094FNQHBR&pf_rd_p=b000e0a0-9e93-480f-bf78-a83c8136dfcb&pf_rd_r=2G3ZFFXGTTAE1QCGW35K&pd_rd_wg=HcBeQ&pd_rd_w=cH8Tg&pd_rd_r=a3765f4b-379a-4618-98cc-9bea060ea7fa
https://www.amazon.com/Elmers-Liquid-Glitter-Washable-Assorted/dp/B008M56YZU/ref=sr_1_6?crid=37PVTPDC032PZ&keywords=glitter+glue&qid=1678819512&sprefix=glitter+glue%2Caps%2C281&sr=8-6
https://www.amazon.com/Recollections-Cardstock-Paper-Cape-Blues/dp/B00U6GSVEA/ref=sr_1_18?crid=27HHB91FNOHPN&keywords=blue+cardstock&qid=1678828919&sprefix=blue+cardstock%2Caps%2C119&sr=8-18
https://www.amazon.com/Green-Cardstock-inch-Cover-Sheets/dp/B00NT7E14C/ref=sr_1_6?crid=1BWNQ7XIPMVDC&keywords=green+cardstock+A5&qid=1678828895&sprefix=green+cardstock+a%2Caps%2C116&sr=8-6
https://docs.google.com/document/d/1GQBnw450yUiUxlLiDMKmZh2ELjvf9WTRNw6Mi6nxUQg/edit

Essential Question: How do plants connect all life on earth?

Enduring Understanding: Plants are a critical part of the ecosystem, connecting all life on
Earth. As primary producers they make food for all living things. Plants help balance the Earth’s
climate by removing carbon dioxide from the air and releasing oxygen. Plants provide shelter,
medicine, building materials, and fuel.

Overview of Lessons:

Week 1 Topic: Exploring the Power of Plants

Week 2 Topic: Decoding the Language of Plants

Week 3 Topic: Crafting Nature’s Beauty with Botanical-Themed Pop-Up Cards

Week 4 Topic: Seed Bombing for a Greener Future

Week 5 Topic: Exploring Sustainable Practices through Composting & DIY Greenhouses
Week 6: Field Trip - Exploring the Benefits and Techniques of Composting




Vocabulary

e Adaptation: a characteristic (i.e., a physical trait or behavior) of a living thing that helps it
survive in its environment; also, a natural process by which a living thing becomes suited
to its surroundings

¢ Adhesion: the process in which different particles stick together

e Airborne: transported by air; flying

¢ Biodiversity: the rich variety of life on Earth

e Bullying: hurtful or teasing threat, abuse, aggressive intimidation

e Capillary action: when liquid flows in a narrow space (or within the spaces of a porous
material) against the force of gravity due to the forces of adhesion, cohesion, and surface
tension

¢ Climate change: refers to long-term shifts in temperatures and weather patterns; Since the
1800s (Industrial Revolution), these shifts have primarily been driven by human behavior
and activities, but also do naturally occur

e Cohesion: particles of the same substance sticking together

e Composting: the natural process that occurs when organic matter breaks down into a
granular material; compost is rich in nutrients and is great for organic fertilizer

e Decomposer: an organism that breaks down dead, organic material (i.e., bacteria, fungi,
worms, insects)

e Decomposition: to break up into its smaller parts; decay, rot

e Dispersal: the act of spreading something over a large area

e Embryo: tiny, undeveloped plant inside the seed

e Food web: consists of all the interconnected food chains in an ecosystem; includes
producers, consumers, and decomposers

¢ Floral: made of or decorated with flowers

¢ Germination: the sprouting of a seed (or spore), usually after a dormant period

e Hydroponics: method of growing plants in nutrient solutions without soll

e Landfill: a system of trash disposal in which the garbage is buried

e Leaves: part of a plant attached to a stem; helps plants collect sunlight to make their food
through ha process called photosynthesis

e Life cycle: the series of changes in the life of an organism (includes reproduction)

e Microorganism: an organism that can only be seen with a microscope

e Mycorrhiza (plural: mycorrhizae): the symbiotic association between plant roots and fungi;

their primary role; permits the plant to get additional moisture and nutrients

Native: born or raised in a particular place; a local resident (indigenous)

Network: interconnected system




Vocabulary

o Nitrogen: a colorless, odorless, tasteless gas that makes up most of the Earth’s
atmosphere and is needed for organisms to survive

¢ Nutrients: molecules in food (i.e., proteins, fats, carbohydrates, vitamins, minerals) that
all organisms need to make energy, grow, develop, and reproduce

¢ Organic material: matter that comes from the remains of recently living organisms such
as plants and animals, and their waste products in the environment

o Oxygen: a colorless, odorless, tasteless gas needed for plant and animal life

o Photosynthesis: the process in which green plants use sunlight to make their own food;
necessary for life on Earth; without it there would be no green plants; without green
plants there would be no animals

o Pollinator: an insect or animal that transfers pollen from one plant to another to help it
reproduce

e Ratio: a comparison of two or more numbers (of the same unit) that indicates their sizes
in relation to each other

o Receptor: a cell, or group of cells that receive stimuli (i.e., anything that triggers a
physical or behavioral change); sense organ

e Reproduce: the process by which plants and animals produce offspring

e Restoration: to renew; to return to its original form or condition

e Seed coat: hard outside shell of the seed; the seedcoat protects the embryo

o Seedling: a very young baby plant

e Sprout: a small growth on a plant; a new growth from a germinating seed; once the
shoot reaches the surface, it becomes a sprout

e Stable: steady, well-balanced

o Storyboard: series of sequenced illustration that map out the important events of a story
in order

e Subterranean: underground

¢ Vibration: tiny, very fast back-and-forth (or up-and-down) movements

o Xylem: tiny pipe-like vessels in a plant that transport water and nutrients from the soil to

~ the stems and leaves




Week 1: Exploring the Power of Plants
Essential Question: How do plants connect all life on earth?
Learning Objectives:
Students will evaluate the interconnected functions of producers, consumers,
and decomposers within a food web of an ecosystem.
e Students will construct a unique Lego planter for cultivating their mint plant in a visually
appealing way.
Students will customize their science journal to record their observations and
inquiries.

Materials:

-Experience Slide Deck

Internet access
Laptop/iPad to show video
Pencils (one per student)
Lego compatible 5” X 5” base plates (one base plate per student)

Lego (assorted bricks)

Buckets (one bucket of filled with Lego for each group of 4 students)
Mint seeds (3 seeds per student)

Potting soil

Compostable plastic spoons (one per student)

4” square plastic nursery pot (one per student)

Water

Spray bottles (3 per class)
Science Journals

NYC stickers (1 package per class)
Plant stickers (1 package per class)
Markers (one package for every two students)

Vocabulary:
Biodiversity

Carnivores
Consumer


https://docs.google.com/presentation/d/1uNl_T2qhVpO8gtRYU_5hLorl1sTLAMo_kpYuzrECoI0/edit#slide=id.g22cda29adca_0_0
https://www.amazon.com/Pack-Compatible-inches-Baseplates-plates/dp/B06VW7VGHR/ref=sr_1_2?crid=17RL1Z5700EXO&keywords=lego+small+building+plates&qid=1678735737&s=toys-and-games&sprefix=lego+small+building+plate%2Ctoys-and-games%2C115&sr=1-2
https://www.amazon.com/LEGO-Classic-Creator-Bricks-Animals/dp/B085H6X36D/ref=sr_1_6?keywords=lego+blocks+bulk&qid=1678735823&s=toys-and-games&sr=1-6&ufe=app_do%3Aamzn1.fos.18ed3cb5-28d5-4975-8bc7-93deae8f9840
https://www.amazon.com/IRIS-USA-Storage-Bins-Organization-Container/dp/B09JQ5NHLB/ref=sr_1_2_sspa?crid=14SLCE2MFV0FE&keywords=plastic+storage+containers+with+lids&qid=1678814460&sprefix=plastic+storage+containers+with+lids%2Caps%2C126&sr=8-2-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzSk84MkRGRUlMM05RJmVuY3J5cHRlZElkPUEwODM1NDI2M1FCMjJKM0Q1NzRHNiZlbmNyeXB0ZWRBZElkPUEwMjA3NDI0MlkzRjlYM1FOR0VQMyZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.amazon.com/Burpee-Premium-Organic-Potting-Quart/dp/B08MHMNLZ8/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.eba7bd4e-dedb-4570-b09b-0e101a3c98a8%3Aamzn1.sym.eba7bd4e-dedb-4570-b09b-0e101a3c98a8&crid=1Z9110O40P3HQ&cv_ct_cx=burpee+potting+soil&keywords=burpee+potting+soil&pd_rd_i=B08MHMNLZ8&pd_rd_r=67ccfd14-64cb-4d46-8f0c-1bf008782ff2&pd_rd_w=j1UHX&pd_rd_wg=QRk59&pf_rd_p=eba7bd4e-dedb-4570-b09b-0e101a3c98a8&pf_rd_r=NV1GM4QPXCCG4JM22FD5&qid=1678804253&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=burpees+potting+soil%2Caps%2C110&sr=1-1-492482ea-2ad3-4cfe-9d1a-0efc7c5c9374-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFBU1lBNUc1Q1lXQ04mZW5jcnlwdGVkSWQ9QTA2MTUzNDAxM0RHQjk2UjZGQVFPJmVuY3J5cHRlZEFkSWQ9QTA1MDcxMjcyN002U1paQVBaVDVTJndpZGdldE5hbWU9c3Bfc2VhcmNoX3RoZW1hdGljJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/Plastic-Nursery-Planting-Seedling-Starting/dp/B0919YC7WR/ref=sr_1_16?crid=2WBZ47DYEF749&keywords=4%22+square+nursery+plastic+pot&qid=1678734616&sprefix=4+square+nursery+plastic+pot%2Caps%2C114&sr=8-16
https://www.amazon.com/Adjustable-Container-Essential-Gardening-Solutions/dp/B09DPSGSS4/ref=sr_1_2_sspa?crid=389M9H1HS9137&keywords=small+water+sprayers+bulk&qid=1678803583&sprefix=small+water+sprayers+bu%2Caps%2C435&sr=8-2-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFKVkgyOVVZM1FDUjcmZW5jcnlwdGVkSWQ9QTAyMTA3NzkxSlRHTlhFOTlQSTRFJmVuY3J5cHRlZEFkSWQ9QTAzMTgwMzgySUFXSTROOFREQjAmd2lkZ2V0TmFtZT1zcF9hdGYmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.amazon.com/Notebooks-Unlined-Journal-Sketchbook-Supplies/dp/B07D8MVPFM/ref=sr_1_1?crid=25F0RLMPYKH6V&keywords=visit+the+paper+junkies+store&qid=1678318414&sprefix=visit+the+paper+junkies+store%2Caps%2C126&sr=8-1
https://www.amazon.com/Stickers-Aesthetic-Waterproof-Bottle-Skateboard/dp/B09XB9GZQH/ref=sr_1_3?crid=2RRN3ZU8RZG8Q&keywords=nyc+stickers&qid=1678318322&sprefix=nyc+sticker%2Caps%2C129&sr=8-3
https://www.amazon.com/Acekar-Stickers-Waterproof-Skateboard-Computer/dp/B08KW1L8K5/ref=sxin_17_ac_d_rm?ac_md=2-2-cGxhbnQgc3RpY2tlcnMgZm9yIHdhdGVyIGJvdHRsZXM%3D-ac_d_rm_rm_rm&content-id=amzn1.sym.b09913c7-88ee-4b06-b977-3fd4ebd29a25%3Aamzn1.sym.b09913c7-88ee-4b06-b977-3fd4ebd29a25&crid=1QHYIRW55G32&cv_ct_cx=plant+stickers&keywords=plant+stickers&pd_rd_i=B08KW1L8K5&pd_rd_r=343487b5-f943-4997-90b4-eda46cfbe162&pd_rd_w=jjM6l&pd_rd_wg=OM5ZQ&pf_rd_p=b09913c7-88ee-4b06-b977-3fd4ebd29a25&pf_rd_r=GDJRCRWYQ5RNX3VRFYKG&qid=1678736541&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=plant+sticke%2Caps%2C153&sr=1-3-7d9bfb42-6e38-4445-b604-42cab39e191b

Decomposer
Drought
Ecosystem
Erosion
Food web
Herbivores
Omnivores
Pollinator
Producer
Restoration
Stable

Instruction Description

Hook

Show students this 1-minute video: Ecosystems — What are Producers, Consumers, &
Decomposers?

Ask: Are humans classified as producers, consumers, or decomposers? Why?

A: Consumers because we consume or eat food, without any ability to use energy and inorganic
materials to produce our own food, or break down dead organic materials, like decomposers.

Ask: What are the 3 types of consumers?

A: Herbivores, carnivores, and omnivores.

Have students classify the organisms in the Google slide show as either a producer, consumer,
or decomposer: Producer, Consumer, or Decomposer?

Teach/Demonstrate

All food webs include producers, consumers, and decomposers who are dependent upon one
another for survival. There are three types of consumers: herbivores (plant eaters), carnivores
(meat eaters), and omnivores (eat both plants and animals).


https://www.youtube.com/watch?v=HQL_rMANFCM
https://www.youtube.com/watch?v=HQL_rMANFCM
https://docs.google.com/presentation/d/1HIwA8u0pGxMqfuBYLllxPLtqkeZbmqbOqRH280iQR8I/edit#slide=id.g21f99b55760_0_67

A food web shows uses a diagram with arrows to show the flow of energy through living
systems. A food web is made up of many interconnected food chains. These food chains overlap
and connect because most living things eat more than one type of plant or animal. For example,
a hawk may eat both squirrels and fish, which makes it part of two food chains, or a more
complex food web.

Show: Food Chain vs. Food Web Google Slides

Ask: What do the arrows in a food web represent?

A: The transfer of energy from one organism to another. For example, an arrow from a carrot to
a bunny indicates that the energy from the carrot is transferred to the bunny that eats it.

Ask: Give an example of a natural ecosystem disturbance. Give an example of an ecosystem
disrupted by human behavior.

A: (Answers will vary.) Examples of natural ecosystem disturbances: fires, floods, insect/pest
outbreaks, droughts, hurricanes, windstorms, avalanches, volcanic eruptions, etc. Examples of
human behavior that disrupts ecosystems: burning fossil fuels, overpopulation, pollution,
habitat destruction/deforestation, introduction of invasive species (e.g., through cargo
shipment, live food trading, traveling and packaging materials, etc.)

Optional Extension Questions for Grade 2:

Ask: Why does a healthy ecosystem need multiple species of different types to remain stable?

A: Ecosystems need biodiversity to remain stable. Biodiversity is all the different life forms you
can find in one place. This includes the variety of animals, plants, fungi, and microorganisms like
bacteria. Each of the species in an ecosystem work together to maintain balance and support
life. If an ecosystem has many different types of species that are adapted to many different
conditions, the ecosystem will have a greater chance of surviving disease, extreme weather, and
climate change.

Optional Extension for Grade 3: Have students watch the 7-minute read aloud Tiny Creatures:
The Invisible World of Microbes

Ask: Why is it crucial to protect ecosystem biodiversity?


https://docs.google.com/presentation/d/1PgPCdx90mTUKiAcd_GyRwyhqp6oDSjZmGWd-NAiVtBo/edit#slide=id.g21fa20a7406_0_45
https://www.youtube.com/watch?v=sqxrh-0uVss&t=59s
https://www.youtube.com/watch?v=sqxrh-0uVss&t=59s

A: Healthy ecosystems are biodiverse. We depend upon healthy ecosystems to purify the air,
clean the water, maintain the soil, recycle nutrients, regulate the climate, and provide us with
food. Healthy ecosystems provide the raw materials and resources for medicines.

Ask: What is one thing you could do to contribute to ecosystem restoration?

A: Show students the following 3-minute video: What is Ecosystem Restoration?

Examples include: create and protect greenspaces in our city, plant native trees and flowers,
plant local fruits and vegetables, use mass transportation, buy locally-grown and in-season food
(when possible), purchase sustainable products, Reduce/Reuse/Recycle

Today we are going to help restore our local ecosystem by planting mint. Mint attracts beneficial
pollinators, including bees, wasps, hoverflies, and tachinid flies. When planted outdoors, its
rapid, dense growth helps stabilize the soil, preventing erosion.

Mint not only has a refreshing aroma, but is included in many different types of recipes from
around the world. It can be eaten plain to freshen your breath, relieve nausea and headaches,
or used to make tea.

Teacher Note: At the front of the room, have:

- 1 large container of potting soil

- 3 spray bottles filled with water

- 1 square plastic nursery pot to each student
- 1 compostable plastic spoon to each student
- 3 mint seeds per student

Call up students in groups of three to take one square plastic nursery pot. Have them use one of
the spoons to fill their pot between %”-1" below the rim with potting soil.

Have students lightly moisten the soil with a sprayer. Then plant the 3 mint seeds about
2-inches apart from one another, %4” beneath the soil.


https://www.youtube.com/watch?v=XhjN8Xux2I4

Distribute one bucket filled with assorted Lego pieces to each group of 4 students. Give every
student one 5” X 5” Lego compatible base plate on which they will place their potted mint seeds
to build a decorative “pot” or encasement around.

Here are examples made with larger Legos (called Duplo) that may serve as inspiration for
students: IMAGES

Teacher Note: Students will transplant their seedlings in a sunny outdoor location about 3
weeks after they sprout, or when they have 1-2 sets of leaves.

Optional Information to Share: The invention of Velcro was inspired by the observation of
burdock seeds sticking to clothing and fur. In 1941, a Swiss engineer named George de Mestral
went on a hunting trip with his dog and noticed that the burrs of the burdock plant stuck to his
clothes and his dog's fur. Upon examining the burrs under a microscope, he saw that they had
tiny hooks that caught on to the loops of his clothing and his dog's fur.

The engineer was captivated by this natural mechanism and began experimenting with different
materials to create a similar fastener. He eventually developed Velcro, which consists of two
strips of fabric, one with tiny hooks and the other with loops. When the two strips are pressed
together, the hooks catch on to the loops and create a strong bond.

Today, Velcro is used in a wide range of applications, from clothing and footwear to aerospace
and transportation. Its ability to securely hold objects together without the need for screws,
bolts, or other fasteners make it very useful. For example, Velcro is used to secure seating
covers in place in airplanes and other vehicles. It is also used in personal protective equipment,
such as helmets, gloves, and boots to provide a secure fit and allow for easy adjustment.

Independent Practice

As scientists, we will observe our planted mint with our sense of sight, smell, touch, and taste.
We will record our observations in our Science Journals, to track changes over time. This will
help us determine if our mint is thriving, or not doing well. Based on our noticings, we can make
informed decisions on how to best care for our mint.

Today you will receive a Science Journal to personalize with drawings and very special stickers
around the themes of plants and NYC.


https://www.hellowonderful.co/post/mini-diy-lego-planters-fun-planting-project-for-kids/

Teacher Note: Distribute Science Journals, markers, and stickers to students. Students decorate
their Science Journals.

Share

Students share their unique Lego pots and science journals.

Link

Today you planted mint from seed. Remember to water your mint when the soil is dry to the
touch. You will most likely need to water it every 2-3 days. If the soil is dry the day after you
watered it, add a bit more water. Throughout our time together, record your observations and
inquiries in your science journals.

Exit Ticket: Have students record their response to the prompt in their Science Journal.

In your science journals, use colored pencils to draw a sample food web from a NYC park
ecosystem. Include the sun and at least 6 organisms. Draw arrows to show the transfer of
energy.

NYS Science Standards

- 5-LS2-1. Develop a model to describe the movement of matter among plants
(producers), animals (consumers), decomposers, and the environment.

NYS Social Emotional Learning Standards

- 3A.2a. Demonstrate consideration for the safety and well-being of self and
others.



Week 2: Decoding the Language of Plants
Essential Question: How do plants connect all life on earth?
Learning Objectives:
Students will compare the communication systems of plants and humans.
Students will storyboard an adventure story featuring a seed character of their
own creation.

Materials:

Experience Slide Deck

- Internet access
Laptop/iPad for showing video
Science journals
Pencils (one per student)
White paper (one sheet per student)
Colored pencils/markers

Vocabulary:
Airborne
Bullying
Chemicals
Receptor
Storyboard
Vibration

Instruction Description

Hook

Show students this 2-minute video: Bully a Plant — Say No to Bullying

Ask:
- What happened to the plants that received insults for one month?
- What happened to the plants that received compliments for one month?


https://docs.google.com/presentation/d/1uNl_T2qhVpO8gtRYU_5hLorl1sTLAMo_kpYuzrECoI0/edit#slide=id.g22cda29adca_0_0
https://www.youtube.com/watch?time_continue=96&v=Yx6UgfQreYY&embeds_euri=https%3A%2F%2Fwww.iflscience.com%2F&source_ve_path=MTM5MTE3LDM2ODQyLDEzOTExNw&feature=emb_logo

Although larger-scale, repeated experiments would need to be run to establish more solid
conclusions, other scientific studies have shown that sound vibrations can trigger a response in
plants through one of their receptors (called a mechanoreceptor).

Ask:
- In what ways might people respond to bullying?
- Is it possible that the plants’ response to bullying in this experiment has any
similarities to the way humans might respond? Explain.

Teach/Demonstrate

Plants are sensitive to their environment. They seem to be sensitive to the vibrations in our
voice and the vibrations from other sounds in nature, including the buzzing of bees. They are
also sensitive to the amount of sunlight, water, air, and space they are given.

Ask: What are you sensitive to in your environment?
Ask: Do you think different types of plants have different sensitivities? What about people?

Plants, like people, not only take in information from their environment, they also provide
information to their surrounding environment. Plants communicate through odors, some of
which we can perceive, and sound signals, which are not detectable by human ears, but are
picked up by other plants and animals.

Have you ever smelled freshly cut grass?

The grass releases an odor to signal danger (i.e. the lawn mower) to nearby plants. In response
to the grass’s cry for help, neighboring plants prepare their own chemical defenses in an
attempt to ward off danger. Plants’ warning messages may be in the form of odors or sounds
(vibrations).

Plants also release gases from its flowers, leaves, and roots, which act as airborne messages to
communicate with insects. For example, plants will release a scent that attracts insects to eat
pests that are currently munching on them.

Plants can even recognize their siblings through chemical signals! Plants sense nearby plants
with whom they compete for resources. Scientists studied a flowering plant called sea rocket.



When grown in pots with relatives, they tended to restrict the growth of their roots, allowing
their siblings room to grow. They did not extend the same courtesy when placed in pots with

random plants. When planted next to strangers, the sea rockets grew more extensive roots to
aggressively compete for resources.

Ask:
- Can you identify any similarities between plant and human communication?
- Can you identify any differences between their systems of communication?

A: Plants and humans have very different methods of communication, but both are able to
communicate with their environment in their own ways.

Similarities:

Both plants and humans are able to perceive and respond to changes in their environment.
Plants can detect changes in light, temperature, humidity, and other factors and adjust their
growth and behavior accordingly. Similarly, humans are able to sense changes in their
environment through their senses and respond in various ways.

Plants communicate using chemical signals. Some evidence suggests that humans can also
communicate nonverbally through chemicals called pheromones that may influence social
bonding.

Differences:

Plants do not have a nervous system or a brain, so their communication is more limited than
that of humans. While plants can detect changes in their environment and respond accordingly,
they do not have the capacity for conscious thought or decision-making.

Humans have a highly developed language system, which allows for complex and abstract
communication. Plants do not have a language system in the same sense, although some
researchers have suggested that they may have a rudimentary form of communication through
the transmission of electrical signals.

Human communication is largely based on social interaction, while plant communication is
more focused on survival and reproduction. Plants communicate with other organisms in order
to attract pollinators, repel predators, or share resources, while humans use communication to
establish relationships, convey information, and express emotions.


https://www.merriam-webster.com/dictionary/pheromone

Independent Practice

Give each student:
- one sheet of white paper
- one pencil
- colored pencils/markers

Today we are going to storyboard an adventure of our own seed character. A storyboard is a
series of illustrations that map out the most important events of a story in order.

To do this fold your paper in half horizontally.

(image source)

Then we will make a vertical trifold.

imag e)

|
(image sourc

The result of the two types of folds are 6 equal-sized boxes.

Teacher Note: You can watch the first minute of this video to clarify how to fold the paper into 6
equal-sized boxes: 6-box fold

Think about a name you would like for your seed. The name could be the word “seed” in a
different language. For example, in Spanish, one word for seed is semilla. Then, come up with
the 5 most important parts of your story.


https://www.ucandostuff.com/Guide-429-How%20to%20fold%20a%206%20pointed%20star%20from%20an%20A4%20paper%20without%20cutting%20it.aspx
https://coreldesigner.wordpress.com/2008/12/10/the-art-of-paper-folding/
https://www.youtube.com/watch?v=mmhCbk9iYXE&t=96s
https://www.collinsdictionary.com/es/diccionario/ingles-espanol/seed

You may brainstorm with a partner to develop potential ideas for your seed’s adventure. For
example, your seed might travel via wind, water, a person, or an animal from NYC to another big
city and test out the new terrain to see if it can adapt and thrive. Or, you may want to illustrate
the transformation of your seed into a plant and include thought bubbles to indicate what it is
thinking at each stage of its transformation.

Once you settle on an idea to flesh out, break your story down into the 5 most important parts.
Each part of the story will go in a separate box. There are 6 boxes because the first box is where
you will write your title and the author and illustrator’s name — that’s you! You can also include
an illustration in that first box (which would be similar to an illustration on the cover of a book).
You can use speech bubbles to capture dialogue, thought bubbles, or captions if the story is in
the 3™ person (outside narrator).

Share

Have students share their storyboards.

Link

Today we learned that plants are sensitive to their environment, just like us. They communicate
with one another and different species through odors and vibrations. They can be competitive

and territorial, but they can also be gracious and voluntarily share their space with relatives.

Next time we will be making 3-dimensional floral pop-up cards to give to a family member or
friend.

Exit Ticket: Have students record their response to the prompt in their Science Journal.
Name one advantage of (nonverbal) communication for plants.
NYS Science Standards

- 3-LS4-3. Construct an argument with evidence that in a particular habitat some
organisms can survive well, some survive less well, and some cannot survive at all.

NYS Social Emotional Learning Standards



- 2B.2c. Identify ways to respond when they experience or witness bullying and/or
relational aggression, such as seeking support of a trusted adult, or demonstrating
courage in speaking up for themself or a peer.



Week 3: Crafting Nature’s Beauty with Botanical-Themed Pop-Up Cards

Essential Question: How do plants connect all life on earth?

Learning Objectives:

Students will observe capillary action using two straws with different diameters
in water colored with food coloring.

Students will create a 3-dimensional floral card to give to a loved one with a
meaningful message.

Materials:

Experience Slide Deck
- Internet access

Laptop/iPad to show video

Science journals

Pencils (one per student)

Water

Food coloring (one bottle of one color)
One plastic spoon

Clear cup

One thin straw

One regular drinking straw

One wider straw (used for milkshakes or smoothies)
Blue card stock paper

Green card stock paper

Colored construction paper
Markers

Scissors (one per student)
Glue sticks (one per student)
Glitter glue

Jewel stickers

Floral stickers

Vocabulary:

Capillary action


https://docs.google.com/presentation/d/1uNl_T2qhVpO8gtRYU_5hLorl1sTLAMo_kpYuzrECoI0/edit#slide=id.g22cda29adca_0_0
https://www.amazon.com/Recollections-Cardstock-Paper-Cape-Blues/dp/B00U6GSVEA/ref=sr_1_18?crid=27HHB91FNOHPN&keywords=blue+cardstock&qid=1678828919&sprefix=blue+cardstock%2Caps%2C119&sr=8-18
https://www.amazon.com/Green-Cardstock-inch-Cover-Sheets/dp/B00NT7E14C/ref=sr_1_6?crid=1BWNQ7XIPMVDC&keywords=green+cardstock+A5&qid=1678828895&sprefix=green+cardstock+a%2Caps%2C116&sr=8-6
https://www.amazon.com/Stickers-Adhesive-Rhinestones-Assorted-Muticolor/dp/B09Z5S1KYT/ref=sr_1_3_sspa?crid=1G3QYZEVDIM1L&keywords=small+jewel+stickers&qid=1678479941&sprefix=small+jewel+stickers%2Caps%2C125&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFOWDQ3R1Y0R085TkkmZW5jcnlwdGVkSWQ9QTA1OTQ0MjQxUDdZME5SUkpCSjBEJmVuY3J5cHRlZEFkSWQ9QTA4NjUxNDVLUUFHNVpLSUQ5WTImd2lkZ2V0TmFtZT1zcF9hdGYmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.amazon.com/dp/B094FNQHBR?pd_rd_i=B094FNQHBR&pf_rd_p=b000e0a0-9e93-480f-bf78-a83c8136dfcb&pf_rd_r=2G3ZFFXGTTAE1QCGW35K&pd_rd_wg=HcBeQ&pd_rd_w=cH8Tg&pd_rd_r=a3765f4b-379a-4618-98cc-9bea060ea7fa

Cohesion
Xylem

Instruction Description

Hook

Show students this 3 %.-minute video: Capillary Action in Action: How do Trees Get Water? With
Eco Captain

Teach/Demonstrate

Today we are going to learn how plants “drink” water by capillary action. In plants, capillary
action takes place when the water climbs up the roots and stem against gravity due to the water
being sticky against the inside surface of the roots and stem.

Capillary action depends on two things:

i) Cohesion, when particles of the same substance stick together and
ii) Adhesion, when particles of different substances stick together

When adhesion is strong enough, it can overpower cohesion between water molecules,
allowing the water molecules to travel upwards to the top of a tree or plant! Basically, water
molecules are attracted and stick to the molecules inside the stem, which helps push the water
upwards from the ground to all of the plant’s parts.

Without capillary action, trees and plants could not thrive because they would not be able to
suck up the water from the roots to the branches and leaves. When excess water evaporates
through the leaves, more water is drawn up from the roots.

Teacher Note: This is a diagram that may help you further explain capillary action in plants to
students. Capillary action occurs through the plants’ specialized tissue (i.e., xylem). These tiny
pipe-like structures transport water and nutrients from the soil to the plant’s stems and leaves.
The blue arrows indicate the capillary action of water and nutrients through the xylem vessels.


https://www.youtube.com/watch?v=cRSBR5TNpo8
https://www.youtube.com/watch?v=cRSBR5TNpo8
https://www.merriam-webster.com/dictionary/xylem

Water and mineralel .
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(image source)

Optional Extension Question Grade 5:

Ask: Name one example of capillary action in everyday life?

A: a sponge absorbing water, dipping paper towels into water, placing a straw into a glass of
water (the water will rise inside the straw a little higher than the rest of the water)

Let’s observe capillary action in action!

Teacher Note:

Have the following materials at the front of the room:
- Water in a clear glass/beaker
- One tube of food coloring
- Plastic spoon
- 3 straws: one narrow diameter, one regular drinking straw, and one wide
diameter

Have students come up to the front of the room with their science journals and a pencil to
observe. Ask students to write down their hypothesis to the following question in their science
journal:

- Which straw do you think will draw up the most water through capillary

action?

- Why do you predict that?

Procedure:
1. Fill the glass with water.


https://www.nagwa.com/en/explainers/963167471528/

2. Add 3-4 drops of food coloring.

3. Mix with a spoon.

4, Use scissors to trim all 3 straws to be of equal length.

5. Hold all 3 straws, carefully aligned, in one hand.

6. Place all 3 straws into the water, without touching the bottom of the glass for 30
seconds.

Have students record the following in their science journal:
How far up did the water travel in each straw? Was your prediction correct?

Ask:
- In which straw did capillary action work best?
- Why do you think it worked best in that straw?

A: The water traveled highest in the narrow straw, a little bit up the regular-sized drinking straw,
and barely traveled up the widest straw. Capillary action works best when dissimilar substances
interact with each other. In our case, the two substances are liquid water and a solid straw.
When water molecules make contact with the straw, the water sticks to the inside of the straw.
The wider straw makes it more difficult for the water molecules to stick to one another, allowing
them to better stick (or adhere) to the inside of the wider straw.

Optional Extension for Grade 5: Show students 6 %:-minute video: Capillary Action demo and

science experiments!

Independent Practice

Teacher Note: Here is an 11-minute video tutorial to help you teach the kids how to construct a
3-D card: Tutorial

Distribute:
- Jewel stickers
- Floral stickers
- Glitter glue
- Scissors
- Construction paper (to cut out flowers, sun, plants, etc.)
- Glue sticks


https://www.youtube.com/watch?v=IF7t7AH2P2o
https://www.youtube.com/watch?v=IF7t7AH2P2o
https://www.youtube.com/watch?v=JK542t3W8Hs&list=PL2vt_TPKQbZrWGp9YLb3EoWcBPl07vvG6

Demonstrate each step with students (It may be helpful to show the tutorial, pausing at each

step):

1. Cut your green card stock into a rectangle that is slightly smaller than your
full-sized piece of turquoise card stock.

2. Fold the turquoise cardstock in half with a firm crease. Set that paper aside. Fold
the green sheet with a firm crease.

3. Keep the green sheet folded as you cut 2 long slits at the edge of the paper
(about halfway across the paper). Then cut 2 shorter slits about 1/3 of the way across
the paper next to the first two slits, then add 2 long, 2 short, and 2 long slits.

4, Keeping the green paper folded, gently lift the green cuts up and fold them up
and back. These will be the 3D stems of the flowers.

6. Glue the green sheet inside the folded turquoise card stock. Keep the stems

popping outward.
7. Now cut out flowers and glue them to your 3D stems. Instead of cutting out
flowers, you may use floral stickers. | advise placing the sticker on a different piece of


https://www.youtube.com/watch?v=JK542t3W8Hs&list=PL2vt_TPKQbZrWGp9YLb3EoWcBPl07vvG6

paper, cutting it out, and then gluing it to the pop-up stem, so the sticky part of the
sticker does not attach to another part of the card stock.
8. Now it is time to decorate and write a beautiful message inside your card!
Share
Students share their pop-up card creations.
Link

Exit Ticket: Have students record their response to the prompt in their Science Journal.

Explain (or diagram) how plants transport water from beneath the soil to different parts of the
plant?

NYS Science Standards
- 4-1S1-1. Construct an argument that plants and animals have internal and
external structures that function to support survival, growth, behavior, and
reproduction. 5-LS1-1. Support an argument that plants get the materials they need for
growth chiefly from air and water.

NYS Social Emotional Learning Standards

- 3A.2a. Demonstrate consideration for the safety and well-being of self and
others.



Week 4: Seed Bombing for a Greener Future
Essential Question: How do plants connect all life on earth?
Learning Objectives:
Students will create wildflower heart-shaped seed bombs out of air-dry clay.
Students investigate how several different seed adaptations impact their mode of
dispersal.

Materials:

Experience Slide Deck

- Internet access
Laptop/iPad to watch videos/Google slides
Science journals
Wildflower seed mix

Air-dry clay (water-based)

Rolling pins (one per student)
Large heart metal cookie cutter (one per student)

Wax paper

3 large cookie sheets

1 black permanent marker
Vocabulary:

Adaptation

Dispersal

Native
Instruction Description

Hook

Play the first 6 %2-minutes of the video: How do seeds get around?!

Teach/Demonstrate


https://docs.google.com/presentation/d/1uNl_T2qhVpO8gtRYU_5hLorl1sTLAMo_kpYuzrECoI0/edit#slide=id.g22cda29adca_0_0
https://www.amazon.com/Created-Nature-Hummingbird-Wildflower-Collection/dp/B087LHBDTX/ref=sr_1_33?crid=35OV5J8VAD00Z&keywords=NY+wildflower+seed+mix&qid=1678902728&sprefix=ny+wildflower+seed+mix%2Caps%2C119&sr=8-33#customerReviews
https://www.amazon.com/Crayola-Clay-White-Pounds-Pack/dp/B001GIB3FQ/ref=asc_df_B001GIB3FQ/?tag=hyprod-20&linkCode=df0&hvadid=343221173235&hvpos=&hvnetw=g&hvrand=231474305194118911&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9028784&hvtargid=pla-350962876501&psc=1&tag=&ref=&adgrpid=71708800280&hvpone=&hvptwo=&hvadid=343221173235&hvpos=&hvnetw=g&hvrand=231474305194118911&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9028784&hvtargid=pla-350962876501
https://www.amazon.com/dp/B09M9XMD3M/ref=twister_B09G2ZXBVK?_encoding=UTF8&th=1
https://www.etsy.com/listing/624302508/large-heart-5-cookie-cutter-metal-love?click_key=0a3fb3644cb31bb23d2e2a9e8231ec2145860eb7%3A624302508&click_sum=3da071d1&ref=search2_top_narrowing_intent_modules_top_rated-1&sts=1
https://www.youtube.com/watch?v=nJAbo-F6tO4

A plant typically produces many seeds. If all of the plants’ seeds fell to the ground next to it,
many of the seeds would not germinate due to overcrowding and competition for resources
(i.e., water and nutrients from the surrounding soil). Seeds have developed adaptations to
transport themselves to different locations to prevent this problem.

Seeds have a variety of physical traits that influence how they are transported, or dispersed
from one place to another. Some seeds are transported by wind or flowing bodies of water.
Some seeds are transported by animals. Some animals carry seeds in their fur or beaks. Others
ingest the seed and poop it out in a new location. Others, like squirrels, bury seeds.

Show students the Google slides: Seed Dispersal: What adaptations help these seeds relocate?

Teacher Note: See notes in the note section beneath each slide for the name of the seed and
how it is transported.

Independent Practice

Today we are going to make a heart-shaped seed bomb out of clay. Once our seed bombs are
finished and have had time to fully dry, you can bring them home and choose a place in the

community to launch it as a way to beautify your chosen area with wildflowers that will grow
from the seeds embedded in your clay hearts. Flowers help bees and other pollinators thrive.

We selected wildflower seeds to put into our seed bombs because they should grow nicely in
NYC during the summer. We chose a variety of wildflower seeds, so that we would have a better
chance that some of the seeds would grow.

Teacher Note: Have the baking trays (or any type of tray) at the front of the class.
Distribute the following to students:
- A large piece of air-dry clay placed on a 6” X 6” piece of wax paper
(The size of the wax paper does not need to be measured; it is an approximation)
- One heart cookie cutter
- One rolling pin

- About 1 teaspoon of wildflower seeds.

Walk students through each step of the process:


https://docs.google.com/presentation/d/1qf0y1xwDjbKfqzTys3CJZkAwxo2OQFIGt06AlcgHKqE/edit#slide=id.g2096a0582c3_0_97

1. Write each student’s name in permanent marker in the top right corner of their

wax paper.

2. Roll out your clay until it is about %-inch thick.

3. Use your heart-shaped cookie cutter to make a heart.

4, Remove the surrounding clay from the outside of the cookie cutter with your
fingers.

5. Remove the cookie cutter from the clay.

6. Use your fingers to gently press the wildflower seeds into the surface of the clay

heart. (The seeds do not need to be pressed too deeply into the clay — just enough to
stick to the clay, without falling off. Students may be generous with the number of seeds
they use, as not all of them will grow.)

Collect students’ hearts (keeping them on the wax paper) and place them on the baking trays at
the front of the room. Allow them to dry.

Share

Have students share where they plan to launch their seed bomb and why they chose that
community location to beautify.

Link

Today we constructed seed bombs that we will launch to beautify our community. We
purposefully selected seeds that should grow nicely in NYC during the summer. We chose a
variety of wildflower seeds, to improve the chances of seed growth.

We did not want to select seeds that are not native to NYC. It can be problematic to introduce
non-native plant species into a public space. Certain non-native plant species can become
invasive and change a local ecosystem’s food web by destroying or replacing native food
sources.

Exit Ticket: Have students record their response to the prompt in their Science Journal.

Write the following questions on the board. Have students choose two of the four questions to
answer:

1. What is one way that humans disperse seeds?
2. What is one way that animals disperse seeds?



3. What is one example of a seed adaptation that helps it relocate?
4, Do you think it is important for humans to disperse seeds? Why or why not?

NYS Science Standards
- 4-1S1-1. Construct an argument that plants and animals have internal and
external structures that function to support survival, growth, behavior, and
reproduction.

NYS Social Emotional Learning Standards

- 3A.2a. Demonstrate consideration for the safety and well-being of self and
others.



Week 5: Exploring Sustainable Practices through Composting & DIY Greenhouses
*Teacher Note: This lesson may take two sessions to complete.
Essential Question: How do plants connect all life on earth?
Learning Objectives:
Students will identify at least three benefits of composting.
Students will determine which items are compostable using photographs from a
Google slideshow.
Students will construct a Ziploc bag “greenhouse” to sprout various legume
seeds.

Materials:

Experience Slide Deck

- Internet access
Laptop/iPad to watch videos/Google slides
Science journals
Lima, pinto, mung, black-eye pea, and lentil
(Teacher Note: Students receive one of each legume, for a total of 5 legumes)
Sandwich sized Ziploc bags (one per student)
Greenhouse template (one per student)

Scissors (one per student)

Markers

Scotch tape (one roll for every 6 students)
Paper towels (one roll per class)

3 spray bottles

Water

Vocabulary:

Climate change
Composting
Decomposition
Hydroponics
Landfill


https://docs.google.com/presentation/d/1uNl_T2qhVpO8gtRYU_5hLorl1sTLAMo_kpYuzrECoI0/edit#slide=id.g22cda29adca_0_0
https://docs.google.com/document/d/1GQBnw450yUiUxlLiDMKmZh2ELjvf9WTRNw6Mi6nxUQg/edit

Micro-organisms
Organic material

Instruction Description
Hook
Show students the 6-minute video: Beginner’s Guide to Composting

Wow! This organization collects about 8 tons of compostable materials each week. That’s about
the weight of an Asian elephant, or a T-Rex, or a school bus!

Yet NY residents throw over 14,000 tons of food in the trash every week. That’s about 8 cars or
14 walruses! So, there is still a lot more that can be done. Cities across the world are creating
more composting programs. Currently, San Francisco, California is the city that composts the
most.

Teach/Demonstrate

Composting is simply the natural process of recycling organic matter, such as leaves and food
scraps, into nutrient-rich fertilizer for plants, including the fruits and vegetables we eat.

Composting has many benefits, which include:

- Reduces waste and saves money
By reducing the amount of waste sent to landfills, we save money on its pick up and
disposal. It also reduces waste because the compost can be used to make our soil

healthier for growing food.

Teacher Note for 2% graders: In landfills, bacteria chemically break down organic matter

without access to much oxygen, which results in the emission of a harmful greenhouse
gas called methane. Since compost decomposes organic matter with access to more
oxygen, it mostly produces carbon dioxide as a byproduct. Although CO2 is also a
greenhouse gas, methane is a much more potent one. Methane traps about 30 times
more heat than carbon dioxide. For example, banana peels will break down much slower
in a landfill as compared to a compost pile. This means that the emissions from landfills


https://www.youtube.com/watch?v=XfuJJNGuS0Q

spread over longer periods of time as compared to compost emissions. Food waste in a
landfill gives off three times more carbon than the same waste tossed into compost.

- Creates healthier, nutrient-rich soil

Composting can help improve poor-quality soil by encouraging the production of
beneficial microorganisms (mostly bacteria and fungi), which help to break down organic
matter (like our food scraps) to make the soil filled with more nutrients and able to hold
onto more moisture.

- Reduces the need for chemical fertilizers

Since composting improves soil structure and the amount of nutrients in the soil, there
is less need to add chemical fertilizers.

- Greater growth of crops

More crops grow when the soil is healthier, just like we grow and function better when
we eat healthy foods.

- Less plant disease

Besides helping plants grow, compost can help fight off plant diseases by protecting
plants with beneficial microorganisms.

Just like any recipe, your compost is only as good as the ingredients you put into it.

Have students determine which items can and cannot be composted: Can This Be Composted?

Compost needs browns, greens, water, and air (oxygen). A basic recipe for compost is a 3:1 ratio
of browns to greens. This means that for every 3 parts of carbon-rich browns added, you must
add 1 part nitrogen-rich greens. So, if you added 3 buckets of browns, you should add one
bucket of greens. If you add 6 buckets of browns, you need to add 2 buckets of greens.


https://docs.google.com/presentation/d/1yGVYdzzEWuQi9RjXg1IfU6tVf5nBRnsolvWyR5s5LHw/edit

Ask: If you add 12 buckets of browns, how many buckets of greens would you need to add to

your compost? (Hint: Remember the ratio of 3 browns:1 greens)

Teacher Note: Examples of browns and greens:

Browns (carbon rich)

Greens (nitrogen rich)

Fall leaves, pine needles, twigs

Vegetable & fruit scraps

Straw/hay

Coffee grinds & tea leaves

Cob of corn

Fresh grass clippings, green leaves, flowers

Shredded newspaper & brown paper bags

Crushed eggshells

Wood chips

“Browns” tend to be drier, woodier plant materials that are older and have been dead longer.
“Greens” tend to be wetter materials that died more recently and still have some color left in
them.

Independent Practice

Now we are going to sprout several different types of seeds without any soil! We will construct
“greenhouses” out of Ziplock bags. Seeds need moisture and heat to germinate. Just like actual
greenhouses, our Ziplock bags are sealed, so warm air cannot escape and the temperature
inside the greenhouse bag can increase to warm the seed.

Show students some images of greenhouses from around the globe: Greenhouses from Around
the World

Teacher Note: Play compost song when students are working on their Ziploc greenhouses:
Compost — A Portrait of the NYC Composting Community

Have 3 spray bottles filled with water at the front of the room.

Distribute the following to each student:

- 1 greenhouse template



https://docs.google.com/presentation/d/1ePjfgyU0UH3C9ydTQ1tYOQlSIc58lxv9dFOJ8azPD10/edit#slide=id.g221d418de11_0_69
https://docs.google.com/presentation/d/1ePjfgyU0UH3C9ydTQ1tYOQlSIc58lxv9dFOJ8azPD10/edit#slide=id.g221d418de11_0_69
https://www.youtube.com/watch?v=_Zr8aV_d1YA
https://docs.google.com/document/d/1GQBnw450yUiUxlLiDMKmZh2ELjvf9WTRNw6Mi6nxUQg/edit

- 1 sandwich-sized Ziploc bag

- Black permanent marker

- Scissors

- One of each legume: Lima, pinto, mung, black-eye pea, and lentil
- 1 sheet of paper towel

Guide students through each step of constructing their Ziplock greenhouse, by making your own
to keep in the class for future observations.

1. Cut out the shape of the greenhouse.
2. Cut out the gray square from your greenhouse template. This is where our clear
Ziploc bag with your beans will be placed shortly.

Teacher Note: Students will most likely need help inserting the scissor into the template
to cut out the grey square (which can be recycled).

3. Write your name on the black line with a marker.

4, Fold your paper towel in half twice so it can fit into the bottom half of your Ziploc
bag.

5. Teacher Note: Call students up to the front of the room in groups of 3-4 to

dampen their paper towel with a sprayer. Demonstrate how they should moisten the
paper towel without soaking it. The paper towel should not be dripping with water.
While other students wait, they may use their black marker to make designs on their
house (e.g., bricks, tiny windows, curly cues, etc.)

Use water to moisten the paper towel.

We are using paper towels to germinate (or begin to grow) seeds, but sponges, paper
coffee filters, and newspapers also work.

6. Evenly space and place each of the 5 legumes onto the damp paper towel.

7. Carefully place the folded and moistened paper towel with the legumes placed
near the bottom of the paper towel into the bottom of the Ziploc bag. Seal the bag.

8. In your science journal, make a sketch of your Ziploc bag and label the order of
your seeds to help you keep track of growth.

For example:
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9. Use scotch tape to tape the bag to the back of the greenhouse template. Make
sure the beans face front.

10. Depending on the set up, students can tape their greenhouse to a sunny window at
school, or at home. Have students check on the legumes each day to track changes.

In their science journals, have students predict which seeds, if any, will grow without soil.

On the board write the names of the seeds used in the greenhouse Ziploc: lima, pinto, mung,
black-eye pea, and lentil.

Then write the prompt on the board: I predict that the seed(s) will germinate
without soil.

Plants need water, sunlight, carbon dioxide (from the air to use during photosynthesis), and
nutrients (typically from the soil) to grow. Plants will grow without soil if they are given the
nutrients they need. For example, there is a method of growing plants in nutrient-rich solutions
without soil called hydroponics. The nutrients the plants usually get from the soil are instead
mixed in a water solution.

Advantages of Hydroponics Disadvantages of Hydroponics

Can grow plants all year long Expensive to set up

Uses less water Plants can die if there are power outages

Faster growth Need constant monitoring and care

More plants grow (higher yield) Disease can spread through water to other
plants



https://www.merriam-webster.com/dictionary/hydroponics

If time permits, show students this 5-minute video: NYC School Uses Hydroponic Farm to Make
Healthy School Lunches

Share

Students will share their Ziploc greenhouses and their seed predictions.

Link

Today we discussed the benefits of composting and how our city is working to increase its
compost programs.

We also made a Ziploc greenhouse to observe the life cycle of several different legume species,
including lima, pinto, mung, black-eye pea, and lentil. Once your seeds start to develop roots,
transplant them outside about 1-1 %-inches beneath the soil, so they can access the nutrients
they need from the soil. Also, if they are kept in a Ziploc bag too long, mold will start to develop.

Exit Ticket: Have students record their response to the prompt in their Science Journal.
Predict which legume in your Ziplock greenhouse will start to sprout first. Draw what you think
it will look like once it sprouts. Label your drawing.

NYS Science Standards

- 3-LS4-3. Construct an argument with evidence that in a particular habitat some
organisms can survive well, some survive less well, and some cannot survive at all.

- 3-LS4-4. Make a claim about the merit of a solution to a problem caused when
the environment changes and the types of plants and animals that live there may
change.

NYS Social Emotional Learning Standards

- 3A.2a. Demonstrate consideration for the safety and well-being of self and
others.


https://www.youtube.com/watch?v=GOEo6rlvFYE
https://www.youtube.com/watch?v=GOEo6rlvFYE

Week 6: Field Trip - Exploring the Benefits and Techniques of Composting

1. Tour of NYC Parks’ Dept.’s Five Boro Green Roof, or one of their other programs:
https://www.nycgovparks.org/learn/ecosystems
2. NYC Compost Project: The NYC Compost Project is a citywide program that works to

reduce waste in the city by promoting composting. They offer workshops and classes on
composting.

3. Tour a community garden

4, Queens County Farm Museum: The Queens County Farm Museum is an historic farm in
Queens that offers educational programs and workshops on sustainable agriculture, including
composting. They have a working compost operation on the farm.

5. Brooklyn Grange Rooftop Farm: The Brooklyn Grange Rooftop Farm is an urban farm
located on the rooftops of buildings in Brooklyn. They use composting to fertilize their crops and
offer tours and workshops on composting and sustainable agriculture.

6. The High Line: This elevated park features a variety of native plants and ecosystems.
Kids can learn about the park's unique design and its plants.

7. The Central Park Conservatory Garden: This garden features a variety of plants for kids
to explore.

Essential Question: How do plants connect all life on earth?

Learning Objectives:

Materials:

Science journals

Vocabulary:

Instruction Description

Hook

Teach/Demonstrate

Independent Practice

Share

Link


https://www.nycgovparks.org/learn/ecosystems
https://www.nycgovparks.org/learn/ecosystems

Exit Ticket: Have students record their response to the prompt in their Science Journal.

What is one surprising thing you learned today?

NYS Science Standards

NYS Social Emotional Learning Standards
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