TITLE| EDUCATION OUTSIDE CURRICULUM OVERVIEW
CATEGORY | Program

SUB-CATEGORY | K-5 Outdoor Science Curriculum Overview

OVERVIEW | This resource provides an introduction to an abridged version of
Education Outside’s K-5 Outdoor Science Curriculum. It includes an outline of
lessons and units, some history about how it was developed, and suggestions
for use and modification.

What this resource is:

The Education Outside Curriculum ( OC) was created to provide garden educators with a tool for meaningfully
engaging K-5 students in learning in the outdoor classroom. These lessons connect students to nature and engage
them in hands-on science in the garden with reference to the Next Generation Science S andards (NGSS). The EOC
units for grades K-5 are summarized in the table below. Each unit contains four to eight 35-45 min lessons,
covering the specific NGSS Disciplinary Core Ideas listed in Appendix A. Expanded unit overviews as well as full
lessons are included within each grade level PDF of the curriculum, available in the Table of Contents.

Education Outside Curriculum : -5 Units Summary

Grade Units
Kindergarten | Unit 1: Five Senses Unit 2: Trees, Wood, and Paper
1st Grade Unit 1: Plant Structure and Function Unit 2: Animals in their Environment
2nd Grade Unit 1: Life Cycles Unit 2: Soil and Decomposition
3rd Grade Unit 1: Plant Adaptations Unit 2: Animal Adaptations
4th Grade Unit 1: Geology
5th Grade Unit 1: Plants and Energy Flow

Why this resource was created:

In 2011, when the Education Outside p ogram began, garden educators had no standard curriculum and were tasked
with creating a s ope and sequence of lessons and units in collaboration with the eachers at their schools. Using
available curriculum from organizations such as Li e Lab, educators created garden-based learning experiences in
many di erent forms. As the program developed, the need and desire for a curriculum grew and Education Outside
turned to its educators to create one.
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In January of 2014, Education Outside c eated its fi st Curriculum Working Group, a small group of educators tasked
with developing a science curriculum to be taught in all Education Outside ou door classrooms. In subsequent years,
from 2014-2017, additional Curriculum orking Groups continued editing and ad ting the curriculum. The end
product is a suite of lessons that are built specifi ally for garden educators to engage students in inquiry-based science
in the outdoor classroom.

How to use this resource:

The EOC is available in the Table of Contents, with separate PDFs for each grade level. Contained within each PDF

are unit overviews, focus questions or each lesson, lesson summaries, and correlating N xt Generation Science
Standards. Kindergarten through 3rd grade lesson summaries appear in the same format, with three primary sections:
Introduction, Activities, and Closing. The BEE S Learning Cycle? is embedded within these lessons. They start with
an invitation, and th ough a series of activities, tudents move through the remaining steps of the Learning Cycle:
Exploration, Conce tinvention, Appli ation and eflection. (Please se Using The Learning Cycle to Write Outdoor
Science Lessons, available in the Table of Contents for more information on this oncept.) 4th and 5th grade lessons in
the EOC were developed later and appear in a slightly di erent format, following the Five E’s Model: Engage, Explore,
Explain, Elaborate, Evaluate. Regardless of format, all lessons in the EOC are wri en to foster inquiry and are centered
around a focus question.

Education Outside ecognized that each community, school, classroom, and student has their own unique set of
learning styles, cultures, and needs. Thus, the EOC is meant to be adapted and the lesson summaries are meant to
be used as a starting poi t for writing individuali ed lesson plans. For example, the EOC contains minimal classroom
management techniques. Garden educators are encouraged to bring these techniques to their lesson plans based on
their individual classroom culture. Best Practi es for Teaching in the School Garden, linked in the Table of Contents,
includes many classroom management techniques and suggestions th t can be used for this purpose. In addition,
throughout the lesson summaries di erent educator action i ems such as “ask” or “discuss” are bolded. Garden
educators should decide what format for discussion works best and facilitate appropriate structures for student
learning. Suggestions or engaging students through particip tion trategies, forming groups, facilitating t ansitions
and more can be found in Best Practi es for Teaching in the School Garden. Finally, garden educators may wish to
make various adjustments to the EOC lessons, such as the timing of lessons, the amou t of content covered, or

the materials used. Adapting the Curriculu , linked in the Table of Contents, includes general suggestions and the
additional esources sections within individual lessons ontain specific su gested adaptations

In this curriculum, we assume schools have the following materials to use in their outdoor classroom or garden space.

- Whiteboard/markers or chalkboard/chalk

- Clipboards

- Pencils, colored pencils, and crayons

- Posters/other visuals (see Curriculum Visuals in table of contents)

Some lessons include additional m terials and preparation, all of which a e listed at the top of the lesson plan. For an
extensive list of recommended garden infrastructure to support these lessons, please see the Building Your Outdoor
Classroom: The Top 10, available in the Table of Contents.

In each grade, there are lessons that are centered on cooking food from the garden. These cooking lessons are basic as
each site has limitations due o materials, space, class sizes, etc. Best Practi es for Cooking Outside linked in the table
of contents provides ti s for successful lessons.

Back Pocket Activities, Art Projects & Celebrati  , and Icebreakers linked in the Table of Contents provides activ -
ties or unforeseen situations th t may arise before, during, or a er a lesson. It includes activities anging from 5-30
minutes that can be used as fille s or extensions of lessons. We recommend having a few ready for students who may
finish early with the scheduled activi

San Francisco, CA | © Education Outside 2019



Contributors:

Lessons included in the EOC were created by Education Outside arden educators and sta , particularly those th t par-
ticip ted in Curriculum Working Groups, and/or adapted from partner organizations. All ada ted lessons are marked
as such.

References:

1. Next Generation Science S andards. (2013). APPENDIX F — Science and Engineering Practices in the NGSS [PD
file]

Retrieved from htt s://www.nextgenscience.org/ on June 4th, 2019.

2. Lawrence Hall of Science, BEETLES Project (2015). The Learning Cycle Explain. [PDF file]. etrieved from http:/
beetlesproject.org/resources/for-program-leaders/teaching-and-learning/the-learning-cycle-explained-3/ on June
4th, 2019.
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Appendix A: NGSS Standards Covered in Education Outside Lessons

Grade-Level NGSS Standards Covered

- [ETS1.A] Defining and Delimiting Engineering oblems: Asking questions, making o servations
and gathering information a e helpful in thinking about problems. (K-2-ETS1-1)

- [ESS3.C] Human Impacts on Earth Systems: Things that people do to live comfortably can a ect
the world around them. But they can make choices that reduce their impacts on the land, water,
air, and other living things. (secondary to K-ESS2-2)

- [ESS3.A] Natural Resources: Living things need water, air, and resources from the land, and they
live in places that have the things they need. Humans use natural resources for everything they
do. (K-ESS3-1)

- [LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their
body parts in di erent ways to see, hear, grasp objects, protect themselves, move from place

to place, and seek, find, and ake in food, water and air. Plants also have di erent parts (roots,
stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)

- [LS1.B] Growth and Development of Organisms: Adult plants and animals can have young. In
many kinds of animals, parents and the o spring themselves engage in behaviors that help the

o spring to survive. (1-LS1-2)

- [LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds
of information needed or growth and survival. Animals respond to these inputs with behaviors
that help them survive. Plants also respond to some external inputs. (1-LS1-1)

- [LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow.
(2-LS2-1) Plants depend on animals for pollination or o move their seeds around. (2-LS2-2)

- [LS4.D] Biodiversity and Humans: There are many di erent kinds of living things in any area, and
they exist in di erent places on land and in water. (2-LS4-1)

- [LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow.
(2-LS2-1) Plants depend on animals for pollination or o move their seeds around. (2-LS2-2)

- [LS1.B] Growth and Development of Organisms: Reproduction is esse tial o the continue
existence of every kind of organism. Plants and animals have unique and diverse life cycles. (3-
LS1-1)

- [ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly,
over a time period much lon er than one can observe. (2-ESS1-1)

- [LS2.A] Interdependent Relationshi s in Ecosystems: The food of almost any kind of animal can
be traced back to

plants. Organisms are related in food webs in which some animals eat plants for food and

other animals eat the animals that eat plants. Some organisms, such as fungi and bacteria,

break down dead organisms (both plants or plants parts and animals) and therefore operate as
“decomposers.” Decomposition ventually restores (recycles) some materials back to the soil.
Organisms can survive only in environments in which their particular needs a e met. A healthy
ecosystem is one in which multiple species of di erent types are each able to meet their needs in
arelati ely stable web of life. Newly introduced species can damage the balance of an ecosystem.
- [LS2.B] Cycles of Ma er and Energy Transfer in Ecosystems: Ma er cycles between the air and
soil and among plants, animals, and microbes as these organisms live and die. Organisms obtain
gases and water from the environment, and release waste ma er (gas, liquid, or solid) back into
the environment. (5-LS2-1)
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Grade-Level

NGSS Standards Covered

- [LS1.A] Structure and function: O ganisms have both internal and external macroscopic
structures that allow for growth, survival, behavior, and reproduction

- [LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow,
and also depend on animals for pollination or o move their seeds around.

- [LS2.C] Ecosystem dynamics, functionin , and resilience: When the environment changes some
organisms survive and reproduce, some move to new locations, some m ve into the transformed
environment, and some die.

- [LS4.C] Adaptation: articular o ganisms can only survive in particular e vironments.

- [LS3.A] Inheritance of Traits: Many characteristics of o ganisms are inherited from their parents.
(3-LS3-1). Other characteristics esult from individuals’ interactions with the e vironment, which
can range from diet to learning. Many characteristics i volve both inheritance and environment.
(3-LS3-2)

- [LS3.B] Variation of raits: Di erent organisms vary in how they look and function be ause they
have di erent inherited information. (3-LS3-1) The e vironment also a ects the traits that an
organism develops. (3-LS3-2)

- [LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some
survive less well, and some cannot survive at all. (3-L54-3)

- [ESS2.A] Earth Materials and Systems: Rainfall helps to shape the land and a ects the types of
living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils,
and sediments into smaller particles and m ve them around.

- [ESS3.B] Natural Hazards: A variety of hazards result from natural processes (e.g., earthquakes,
tsunamis, volcanic eruptions). Humans annot eliminate the hazards but can take steps to reduce
their impacts. (4-ESS3-2) (Note: This Disciplinary Core Idea can also be found in 3.WC.)

- [ESS1.C] The History of Planet Earth: Local, regional, and global pa erns of rock formation
reveal changes over time due o earth forces, such as earthquakes. The presence and location o
certain fossil types indicate the order in which rock layers were formed. (4-ESS1-1)

- [LS1.C] Organization or Ma er and Energy Flow in Organisms: Plants acquire their material for
growth chiefly f om air and water. (5-LS1-1)

- [LS1.A] Structure and Function: Pla ts and animals have both internal and external structures
that serve various functions in g owth, survival, behavior, and reproduction. (4-LS1-1

- [PS3.D] Energy in Chemical Processes and Everyday Life

- [LS2.A] Interdependent Relationshi s in Ecosystems

- [LS2.B] Cycles of Ma er and Energy Transfer in Ecosystems

- [LS1.C] Organization or Ma er and Energy Flow in Organisms: Food provides animals with

the materials they need for body repair and growth and the energy they need to maintain body
warmth and for motion. (se ondary to 5-PS3-1)

- [ETS1.B] Designing Solutions o Engineering Problems: Testing a solution volves investi atin
how well it performs under a range of likely conditions.(se ondary to 4-ESS3-2)

- [ESS3.A] Natural Resources: Energy and fuels that humans use are derived from natural sources,
and their use a ects the environment in multiple ays. Some resources are renewable over time
and others are not. (4-ESS3-1)
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KINDERGARTEN CURRICULUM
TABLE OF CONTENTS:

Unit 1: Five Senses
Unit 2: Trees,Wood, and Paper

Kindergarten Unit 1: Five Senses

OVERVIEW:

In this unit Kindergarteners hone their observational skills y carefully using each sense to notice n w things about
the garden. In Lesson 1 (Five Senses Introduction) tudents are introduced to using each of their senses. In Lessons
2 through 6 (Sight, Smell, Hearing, Touch, & Taste) students focus on using just one sense to observe details in the
garden.

FOCUS QUESTIONS:

. How do we learn about the world around us?

. How do our eyes help us learn about the world around us?

. How do our noses help us learn about the world around us?

. How do our ears help us learn about the world around us?

. How do our hands help us learn about the world around us?

. How do our tongues help us learn about the world around us?

AU WN B

NGSS:

[ETS1.A] Defining and Delimiting Engineering oblems: Asking questions, making o servations, and athering
information a e helpful in thinking about problems. (K-2-ETS1-1)

[ESS3.C] Human Impacts on Earth Systems: Things that people do to live comfortably can a ect the world around
them. But they can make choices that reduce their impacts on the land, water, air, and other living things. (secondary
to K-ESS2-2)

[ESS3.A] Natural Resources: Living things need water, air, and resources from the land, and they live in places that
have the things they need. Humans use natural resources for everything they do. (K-ESS3-1)

Note: Images retrieved from the internet, source unknown.
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Unit 1: Five Senses

Lesson # Title In this lesson, students will...

Practice using their e senses by finding and o serving di erent

1. Five Senses Introduction objects from the garden.
) Site Explore the garden using their sense of sight, practice using
' magnifying glasses and play a game.
3 smell Practice using their sense of smell vy identi ying mystery scents and
' exploring smells in the garden.
. Use “deer ears” to closely listen to and identi y sounds in the garden
4. Hearing .
and surrounding area.
h Practice using their sense of ouch to identi y mystery objects and
5. Touc find di erent textures in the garden.
Learn new vocabulary to describe di erent tastes and try new
6. Taste

fl vors from the garden and beyond.
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TITLE | FIVE SENSES INTRODUCTION
GRADE | Kindergarten

UNIT | 1

LESSON | 1

OVERVIEW | In this lesson, students will discuss the five senses and practice
using them in the garden.

Time: 35 minutes
Focus Questio : How do we learn about the world around us?
Key Terms: SENSES, SIGHT, SMELL, HEARING, TOUCH, TASTE, SCIENTIST

Objecti es: Students will be able to...
1. name the fi e senses.
2. practice using each of the e senses in the garden.

Materials/Prep Work:

L] Five Senses posters, available in Curriculum Visuals linked in Table of Contents

[J Fragrant leaf/fl wer from garden

[J Leaves with di erent textures

[J Edible snack from the garden, one per student (piece of a leaf, fruit or vegetable)

Lesson Steps:

Introduction: wo-minute challenge (10 minutes)
- Greet students at the garden entrance
- Ask: “What do scienti ts do?”
- Have students share out
- Say: Today our science question is, “H w do we learn about the world around us?”
- Instruct students to walk carefully through the garden to find a arden “treasure.” (It is helpful to set expectation
about how to choose a treasure. For example, instruct students to find an object smaller than their hand.
- Instruct students to return to the seating a ea, holding their object carefully.
- (Note: Use this as an opportunity to practi e transitions and r turning to the circle with new students)
- Think-pair-share: Have students hold their treasures in front of them and ask them to take turns describing their
treasure to a neighbor.
- Ask students to close their eyes and describe what they notice about the t easure in their hands. (Demonstrate
fi st with your own object.)
- Ask students what changed when they couldn’t use their eyes. What other body parts did they use to help them
describe their treasures?
- Write student answers on the board.
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Activity 1: What are the Senses? (15 minutes)

- Introduce the term SENSES (tools we use to observe and understand the world around us) using visuals.
- Discuss each of the senses.
- SIGHT: Ask “what do we use our eyes for?”
- Say: We use our Owl Eyes to see! (Form each hand into a circle and place over eyes.)
- Play a short round of | Spy with the class, then have them play with a partner.
- SMELL: Ask “what do we use our nose for?”
- Say: We use our Pig Nose to smell! (Place hand over nose to form a snout, or make a piggy nose.)
- Pass around a fragrant leaf or fl wer from the garden. If there’s time, ask tudents to find their wn fragrant
leaf in the garden.
- HEARING: Ask “what do we use our ears for?”
- Say: We use our Deer/Fox Ears to hear! (Place hands behind ears.)
- Have students close their eyes and listen for a minute, focusing on “nature sounds.” Share out.
- TOUCH: Ask “what do we use our hands for?”
- Say: We use our Racoon Touch to feel! (Rub hands together.)
- Pass out leaves of di erent textures. If there’s time, h ve students explore di erent textures in the garden.
- TASTE: Ask “what do we use our tongues for?”
- Say: We use our Lizard Tongue to taste! (Stick out ongue.)
- Pass out an edible snack from the garden and have students describe it to a partner.

Closing: (10 minutes)

- Think-pair-share: Give each pair of students an object and ask them to describe it, one sense at atime, asa ay
to check for understanding.
- Ex. How does your object look? How does it feel? How does it smell? How does it sound? How does it taste?
(Only if it’s something edible.)
- Revisit focus question: H w do we learn about the world around us?”
- Have students share out, write answers on the board
- Explain that you hope students will use their senses every time th y come to the garden.

Additional Activity: If time permits, vy a few rounds of Simon Says or have students go on a garden safari
to practice using each of the e senses (ex. Find a fl wer that smells sweet, a plant that feels soft, tc.)
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TITLE | SIGHT
GRADE | Kindergarten
UNIT | 1

LESSON | 2

OVERVIEW | In this lesson, students will investigate the garden using their
sense of sight and practice using magnifying glasses. They will learn the “I
notice, I wonder, it reminds me of"! prompt as a way of acting, communicating,
and thinking like a scientist.

Time: 35 minutes
Focus Questio : How do our eyes help us learn about the world around us?
Key Terms: SENSE, SIGHT, MAGNIFYING GLASS

Objecti es: Students will be able to...
1. observe the garden with their sense of sight.
2. use a magnifying glass to examine objects more closely.

Materials/Prep Work:

[0 Five Senses posters, available in Curriculum Visuals linked in Table of Contents
[0 Magnifying glasses or hand lens, one per student

Lesson Steps:

Introduction: elcome and | Spy (10 minutes)
- Meet students at the garden entrance or seating a ea.
- Ask students if they can remember what they learned about in the last garden lesson.
- Review the fi e SENSES with the Five Senses posters and hand motions (as xplained in L1: Five Senses
Introduction
- Explain: Today we will be practicing our o servation skills y using one of our fi e senses.
- Lead a round of | Spy in the garden, then have students play with a partner.
- Instruct students return to seating a ea.
- Ask: What sense are we using when we play | Spy?
- Think-pair-share: What kinds of words did you use to describe what you saw?
- Write student answer on board.
- Say: Today our science question is, “H w do our eyes help us learn about the world around us?”

Activity 1: Magnifying Glass Practice (10 minutes)

- Show students a magnifying glass and ask: “Have you seen this before? If not, what does it remind you of?”

- Explain that a MAGNIFYING GLASS is a tool used by scienti ts to look at things closely.

- Demonstrate how to safely and e ecti ely use a magnifying glass

- Distribute magnifying glasses to each student. Have students practice using them on the g ound, their clothes,
their hands, a partner’s hair, etc. while staying seated.
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- Exploration: Gi e students a few minutes to explore the garden freely with magnifying glasses.
- It can be helpful to establish areas for students look at prior to the class (ex. Place a cone/fla /identi ying mark
near a fl wering plant, an area with lots of pollinators, worms, etc.)

- Instruct students to return to the seating a ea

- Think-pair-share some of the findings f om their time looking in the arden.

Collect magnifying glasses.

Activity 2: Introduce I notice, I wonder, It reminds me of... (10 minutes)

- Instruct students to collect an object smaller than their hand from the garden and bring it back to the seatin
area.
- Introduce and Play: “I notice, | onder, It reminds me of...” Demonstrate how to use the prompts to make
observations about an object f om the garden, then provide time or students to practice with their wn objects:
- What do you notice about this object? Think in our head fi st, now share with a partner.
- What do you wonder about this object? Think in your head fi st, now share with a partner.
- What does it remind you of? Think in your head fi st, now share with a partner.

Closing: (5 minutes)

- Think-pair-share: What did you learn about magnifying glasses?
- Revisit focus question: “H w do our eyes help us learn about the world around us?”

References:

1. BEETLES Project, The Lawrence Hall of Science, U.C. Berkeley. Retrieved on June 1, 2019 from: http:/
beetlesproject.org/resources/for-field-in tructors/notice- onder-reminds/
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TITLE| SMELL
GRADE | Kindergarten
UNIT | 1

LESSON | 3

OVERVIEW | In this lesson, students will practice using their sense of smell by
identifying mystery scents and exploring smells in the garden.

Time: 35 minutes
Focus Questio : How do our noses help us learn about the world around us?
Key Terms: SENSES, SMELL

Objecti es: Students will be able to...
1. describe di erent scents.
2. discuss how smells make them feel.

Materials/Prep Work:

Five Senses posters, available in Curriculum Visuals linked in Table of Contents

Images of people making di erent faces (happy, disgusted, confused, calm, content, etc)

Fragrant leaves, one per student, from many di erent plants in the garden

Scented objects (spices, herbs, soil, etc.) in small jars covered with wet co on balls so the contents are not visible
Pictures of the objects in the scent jars listed above

Images of where the scents came from (or be er yet, the actual plant!)

Optional: Ingredie ts for making scented play dough’

OoO0oOooOood

Lesson Steps:

Introduction: elcome and Leaf Hunt (10 minutes)
- Meet students at the garden entrance or seating a ea.
- Ask students if they can remember what they learned about in the last garden lesson.
- Review the fi e SENSES with the Five Senses posters and hand motions (as xplained in L1: Five Senses
Introduction
- Distribute one leaf to each student.
- Ask students if they notice a ything special about the leaf (give them a hint to use their noses if needed)
- Instruct students to explore the garden with their noses to find the pla t that their leaf came from.
- Demonstrate how to gently rub and sniff le ves to get a stronger smell.
- Once they have found the matching plant, have students return the seating ci cle.
- Say: Today our science question is “H w do our noses help us learn about the world around us?”
- Have students share out ideas and record them on board

Activity 1: Smell Safari (10 minutes)

- Explain that students will be exploring how di erent smells make us feel.
- Pass around a scented fl wer. Ask students to smell the fl wer and make a face to show how the smell makes
them feel.

- Repeat with something that most students will not like the smell of.
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- Show students a picture of someone making an excited face. Ask students to look for a smell in the garden that
makes them feel what is shown in the picture (i.e. a plant, the worm bin, etc.)
- Play a few rounds with di erent cards.
- Ask “Why do you think di erent smells make us feel di erent ways?”
- Discuss: Why might something smell bad? What is that telling our body? Why might something smell sweet?
What is that telling our body?

Activity 2: What's that Smell? (10 minutes)

- Explain that students will be acting li e scienti ts to observe di erent objects using only their noses.

- Distribute a jar with a smell inside and have each student smell it and pass it on, putting their hand on their he

if they think they know the smell.

- Reveal the answer, showing an image of the object or allowing students to open the jars at the end of the session.

Optional Activity: M e scented play dough’ before class. Give groups of students a variety of scent jars
(as used above) and a piece of play dough. Ask them to match the scent of the play dough to the correct
jar. Reveal answers at the end.

Closing: (5 minutes)

- Think-pair-share: What do di erent smells tell our body?
- Revisit focus question: “H w do our noses help us learn about the world around us?”
- Have students share out, write answers on the board

References:

1. James, C. (March 10, 2016). Fall Play Dough Recipes [Blog post]. Retrieved on June 6, 2019 from htt s://
nurturestore.co.uk/fall-play-dough-recipe
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TITLE| HEARING
GRADE | Kindergarten
UNIT | 1

LESSON | 4

OVERVIEW | In this lesson, students will hone their careful listening skills by
practicing deer ears, matching sounds to their origin, and going on a sound
safari.

Time: 35 minutes
Focus Questio : How can our ears help us learn about the world around us?
Key Terms: EARS, HEARING

Objecti es: Students will be able to...
1. observe and record di erent sounds they hear.
2. explain why hearing is an important skill for animals.

Materials/Prep Work:

L] Five Senses posters, available in Curriculum Visuals linked in Table of Contents

[J Small speaker with predetermined sounds that will be played for the class (ex. Airplane, duck, cow, rain, etc.)
L] Pictures that match each sound played for students

[ Pictures of animals with ears that stand up (i.e. a deer, rabbit, fox, etc.)

Lesson Steps:

Introduction: elcome and Deer Ears (10 minutes)
- Meet students at the garden entrance or seating a ea.
- Ask students if they can remember what they learned about in the last garden lesson.
- Review the fi e SENSES with the Five Senses posters and hand motions (as xplained in L1: Five Senses
Introduction
- Show pictures of a deer, a rabbit, a fox, etc. Ask what the creatures have in common.
- Answer: They all have ears that stand up!
- Think-pair-share: How does a strong sense of hearing help deer and rabbits?
- Demonstrate Deer/Fox Ears (placing open palms behind ears).
- Have students listening silently for 10 seconds. (Count down on your hands so students know how long to stay
silent.)
- Ask: What is the loudest thing you can hear? The quietest?
- Say: Today our science question is, “H w can our ears help us learn about the world around us?”

Activity 1: What's That Sound? (10 minutes)

- Tell students they will be using their ears to be scienti ts and make observations about di erent sounds.

- Have students practice sitting g  tly ready to listen.
- Explain that you will be playing a sound on a speaker and then holding up di erent pictures. Students should
listen and point at the picture of the thing that they think made the sound.
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- Play as many rounds as you want.
- Throughout the game, ask: “What does this sound remind you of? How does the sound make you feel?”

Activity 2: Sound Safari (10 minutes)

- Ask students to line up and practice deer ea s.

- Explain that they will be walking quietly around the garden (or school campus) listening for new sounds.

- Demonstrate how students should silently signal when they hear a sound.

- Walk around listening for di erent sounds. When you return, create a list of the sounds you heard on the safari
together.

Closing: Synthesize Observations (5 minutes)

- Think-pair-share: Why is it important for animals to be able to hear?
- Revisit focus question: “H w can our ears help us learn about the world around us?”
- Have students share out, write answers on the board
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TITLE| TOUCH
GRADE | Kindergarten
UNIT | 1

LESSON | 5

OVERVIEW | In this lesson, students will practice using their sense of touch to
identify mystery objects and find different textures in the garden.

Time: 35 minutes
Focus Questio : How do our hands help us learn about the world around us?
Key Terms: TOUCH, TEXTURES, ROUGH, SMOOTH, BUMPY, SOFT, HARD

Objecti es: Students will be able to...
1. closely observe objects using their sense of touch.
2. compare and contrast the texture of various objects.

Materials/Prep Work:

[J Five Senses posters, available in Curriculum Visuals linked in Table of Contents

] 5 Paper bags filled with arden objects with varying textures (i.e. rocks, pine cones, lemon slices, dry leaves, damp
soil etc.)

[] Egg carton with 6 compartments. Label each compartment with a di erent texture (rough, smooth, bumpy, soft
hard, etc.) Use the word and a picture in the label to help students who aren’t able to read.

Lesson Steps:

Introduction: elcome and Mystery Bag (10 minutes)
- Meet students at the garden entrance or seating a ea.
- Ask students if they can remember what they learned about in the last garden lesson.
- Review the fi e SENSES with the Five Senses posters and hand motions (as xplained in L1: Five Senses
Introduction
- Walk around with a mystery object inside of a paper bag. Ask students what they think is inside of the bag. (They
can guess but won’t know because they can’t see it.)
- Ask: “If we can’t use our eyes, what other ways could observe the bag?”
- Explain that students will be using their Racoon Touch (fin ers lightly rubbing together) to explore the objects
Demonstrate and practice
- Walk around to give each student a chance to feel the object inside of the bag. Remind students to close their
eyes while they touch the object. Have students keep the answer a secret until veryone has had a chance to feel it.
- Think-pair-share: What do you think is in the bag? What are some words we can use to describe how it feels?
- Say: Today our science question is “H w do our hands help us learn about the world around us?”

Activity 1: Texture Hunt (10 minutes)

- Explain that students will be using their hands/sense of touch to be scienti ts and observe di erent TEXTURES
(how things feel).

- Distribute labeled egg cartons to pairs of students and explain what the TEXTURE words mean. It helps to have a
symbol/hand motion or each texture. (For example, use a squiggly line to represent “bumpy.”)
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- Have students hunt for objects in the garden that match the di erent textures, placing a small piece of the object
in the matching egg carton compartment.

- Check for understanding and redirect students if necessary.

- Share out the objects they found.

Activity 2: More Mysteries (10 minutes)

- Remind students of how they used their sense of touch at the beginning of the lesson to explore the mystery
object in the paper bag.
- Repeat the mystery bag activity or additional objects (i.e. ocks, pine cones, lemon slices, dry leaves, damp soil
etc.)
- Ask the following questions

- What was challenging about the activity

- How did your body feel when you touched something soft / ha d / slimy?

- What was your favorite and least favorite texture?

Closing: (5 minutes)

- Think-pair-share: What was one new thing you touched today?
- Revisit focus question: “H w do our hands help us learn about the world around us?”
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TITLE| TASTE
GRADE | Kindergarten
UNIT | 1

LESSON | 6

OVERVIEW | In this lesson, students will learn new vocabulary to describe
different tastes and try new flavors from the garden and beyond.

Time: 35 minutes
Focus Questio : How can we use our tongues to learn about the world around us?
Key Terms: SALTY, SWEET, SOUR, BITTER, SPICY, TASTE

Objecti es: Students will be able to...
1. describe bi er, sour, salty, spicy, and sweet tastes.
2. find n w fl vors in the garden.

Materials/Prep Work:

I Five Senses posters, available in Curriculum Visuals linked in Table of Contents

1 Small pieces of parsley, mint, cilantro, lettuc (or any other green leaf that looks somewhat similar)
[J Tasting sample in small bowls:

Sweet: blueberries or strawberries

Salty: pretzel

Sour: lemon

Bi er: kale

Spicy: radish or arugula

Serving spoons or gloves to serve samples

Labels with pictures of TONGUES that can be stuck on a plant or in the ground. Place these labels near edible
plants throughout the garden.

Science notebooks/paper (optional

Crayons (optiona )

Clipboards (optiona )

OO00O00O

oOoo0 oOa0g

Note: This lesson involves eating. B fore the lesson, check in with the classroom teacher about students with food
allergies!

Lesson Steps:

Introduction: elcome (10 minutes)

- Welcome students at the garden entrance and tell them you have a secret treat for them.
- Review the fi e SENSES with the Five Senses posters and hand motions (as xplained in L1: Five Senses
Introduction

- Hand each student one piece of a small green leaf (i.e. mint, parsley, cilantro, etc).

- Ask the students to describe their leaf using their hands, nose, eyes, and ears.

- Ask students to name the final sense ( aste). Have them taste their leaf.
- Ask students to share how it tasted and record their answers on the board.
- Repeat with a di erent leaf to demonstrate that not all leaves taste the same.
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- Explain that students will be using their Lizard Tongues for the rest of the lesson.
- Say: Today our science question is, “H w can we use our tongues to learn about the world around us?”

Activity 1: Tasting Exploration (10 minutes)

- Ask students to sit in the seating a ea, stick out their ongues and make a fun noise.
- Observe tongues. Ask: Do you know what parts of the tongue helps us taste food?

- Answer: Tastebuds
- Explain that students will use their tongues to make observations about di erent foods.
- Distribute the fi st sample to taste. Ask students to wait until veryone has been served before tasting. P ompt
them to use their other senses to observe the food while waiting
- A er students taste, ask the following questions

- What are some words to describe the fl vor?

- What other foods that taste similar?

- How did your body react to the taste?
- Introduce the words SALTY, SWEET, SOUR, BITTER, and SPICY when appropriate.
- Repeat with the other tasting samples, aking time o discuss each one.
- Have students vote for their favorite taste.

- Optional: ecord votes on the board.

Activity 2: Tasting in our Garden (10 minutes)

- Ask: Do you think any of the fl vors that you tasted in the samples can be found in our garden?
- Tell students that as a class they will hunt for di erent fl vors in the garden.
- Explain that students will be walking in a line behind the instructor, looking for “fl vor cards” with a number and a
picture of a tongue. Show students an example. Explain that once the class finds a ard, each student (with the help
of the educator) will get to pick one piece of the plant to taste.

- REMIND students that they should never eat anything from the garden without asking an adult fi st.
- Lead students on the fl vor safari, stopping at 2-4 locations and asting di erent fl vors.

Closing: (5 minutes)

- Think-pair-share: What was your favorite thing you tasted today?
- Revisit focus question: H w can we use our tongues to learn about the world around us?

Optional Activity: If time permits, hav  tudents draw their favorite thing they tasted in their science
notebooks or on a piece of paper, adding words to describe the taste.
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Kindergarten Unit 2: Trees, Wood, and Paper

OVERVIEW:

This unit introduces students to trees in the schoolyard and prompts them to explore and discuss why trees are
important in our lives. In Lesson 1 (Introduction o Trees in Our Garden) students familiarize themselves with

trees in the garden, and in Lesson 2 (Tree Parts) they learn about tree parts and their functions. In Lesson 3 ( ood
Investi ations), tudents learn how people use wood from trees and explore the properties of ood. In Lessons 4 and
5 (How is Paper Made? and Making Recycled Paper), students learn how new paper is made and how this process

a ects our environment. They also make their own piece of recycled paper. Students celebrate the foods from trees in
Lesson 6 (Food from Trees) by making their own tree food trail mix.

FOCUS QUESTIONS:

1. Why are trees important?

2. How are trees the same and how are they di erent?
3. How do humans use wood from trees?

4. How does a tree become paper?

5. What happens to our recycled paper?

6. What foods grow on trees?

NGSS:

[ESS3.C] Human Impacts on Earth Systems: Things that people do to live comfortably can a ect the world around
them. But they can make choices that reduce their impacts on the land, water, air, and other living things. (secondary
to K-ESS2-2)

[ESS3.A] Natural Resources: Living things need water, air, and resources from the land, and they live in places that
have the things they need. Humans use natural resources for everything they do. (K-ESS3-1)

Unit 2: Trees, Wood, and Paper

Lesson # Title In this lesson, students will...

. . Observe trees around the garden. Students will also practice
Introduction to Trees in . . . . .
1. scienti ally drawing a tree, which they will revisit at the end of the
our Garden .
unit to compare changes.

Learn/review the main parts of a tree and their functions with a t ee

2. Tree Parts
part costume.
Brainstorm the ways in which humans use wood for building.
3 Wood Investigations Students will manipulate a piece of wood with a variety of objects,

talk about other kinds of building materials, and build an insect/fairy
house using natural materials.

Observe various samples of paper. They will learn how paper is
4, How Paper is Made made through The Story of Paper book. Students will prepare to
make their own recycled paper by tearing up old paper.

Make their own piece of recycled paper. In their extra time, th y will

3. Making Recycled Paper revisit their initial d awing of a tree to see if anything has changed.
Make their own trail mix using ingredients that come from trees.
6. Food From Trees
Extensions:

- In the spring, revisit the tree drawings from L1: Introduction to Trees in Our Garden to discuss seasonal changes.
- Read and discuss Dr. Seuss’s The Lorax.
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TITLE| INTRODUCTION TO TREES IN OUR GARDEN
GRADE | Kindergarten

UNIT | 2

LESSON | 1

OVERVIEW | In this lesson, students will observe trees around the garden,
become familiar with some of their different characteristics, and question what
makes trees important to humans. Students will also practice their scientific
drawing skills by making a detailed drawing of a tree in the garden.

Time: 35 minutes
Focus Questio : Why are trees important?
Key Terms: TREE, SCIENTIFIC DRAWING

Objecti es: Students will be able to...
1. search for trees based on verbal clues about their characteristics
2. scienti ally draw a tree in its winter state.

Materials/Prep Work:

[0 Parts of a Tree poster, available in Curriculum Visuals linked in Table of Contents
] Tree drawing worksheet (a ached below) or science notebooks

O Clipboards, pencils

[0 Colored pencils/crayons

Lesson Steps:

Introduction: elcome and Tree Stretches (5 minutes)
- Greet students at the garden entrance.
- Challenge students to find (or poi tto) the largest plant in the garden.
- Did anyone point to a tree? Have all students look towards the tallest tree in the garden and ask students take 5
seconds to look quietly at the tree.
- Ask: What do you notice about the t ee?
- Have students share out and record answers on the board.
- Lead students to the seating a ea and sit down.
- Introduce tree characteristics th ough a variety of stretches/acting.
- Call out a prompt and have students act it out. (For example: Act like a tall tree swaying in the wind, stretch
your arms and fin ers out like branches, be tree with a short trunk, act like a tree growing apples, etc.)
- Use the Parts of a Tree poster to point out the various tree parts during the activit
- Say “Today our science question is, Why are trees important?”

Activity 1: Verbal Scavenger Hunt (10 minutes)

- Ask students to think silently about why trees are important.
- Tell them that they will have to make a big choice. They will have to go into the garden and, in 10 seconds, find
and stand next to the tree that they think is the most important tree in the garden.

- Let students know there are no wrong choices in this game but they do have to make a choice and stick o it.
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- Ask students go into the garden (or surrounding school yard if you have limited trees) and choose their tree to
stand under.
- Ask students to return to the seating a ea and pair-share why they think their tree is important.

- Have some students share out their answers and record them on the board.

Alternative or Additional Activity: Hav  tudents share out reasons why they think trees are important,
and record on board. Then lead students through a tree scavenger hunt by calling out prompts and having

students find a tree that ma ches that prompt. Examples: Find a tree that gives us food, find a tree that
gives us shade, find a tree that gives us wood, tc.

Activity 2: Tree Drawings (15 minutes)

- Ask: How could you show someone about trees without using words?
- Discuss what it means to scienti ally draw (drawing only what you see).
- Demonstrate the di erence between drawing and SCIENCE DRAWING. Make a weak scientific awing on the
board (make it small, put a scarf and sunglasses on the tree, etc.) and ask students how to make it stronger.
- Explain: Students will make a SCIENTIFIC DRAWING of a tree in the garden to remember how the tree looks now.
At the end of the unit (or later in the year), students will have the opportunity to draw their tree again in order to
observe changes.

- Provide crayons for students to add color once they have drawn the tree in detail using pencil.

Closing: (5 minutes)

- Revisit focus question: Why are trees important?” Get students excited about continuing o answer this question
in future lessons.

- Optiona : Do a gallery walk or pair share to share tree drawings.

Blog Links:

1. K. Owyang (2015, April 25). “Roots, Trunk, Branches, Leaves” [Web log post]. Retrieved June 14, 2019, from
htt s://educationoutside fy.wordpress.com/2015/04/26/roots-trunk-branches-leaves/
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TITLE| TREE PARTS
GRADE | Kindergarten
UNIT | 2

LESSON | 2

OVERVIEW | In this lesson, students will learn and review the main parts of a
tree with a tree part costume. Students will apply their knowledge of tree parts
by making nature art representations of trees using materials from the garden.

Time: 35 minutes
Focus Questio : How are trees the same and how are they di erent?
Key Terms: ROOTS, TRUNK, BRANCHES, LEAVES, FLOWERS, FRUIT, SEEDS

Objecti es: Students will be able to...
1. identi y the four main parts of a tree (roots, trunk, branches, leaves), plus the two parts that trees have at certain
times of the ear (fl wers and fruit).
2. explain the function of each part

Materials/Prep Work:

[] Tree part costume with roots, trunk, branches, leaves (optional:  wers and fruit). This can easily be made out of
construction paper or ardboard (example below).

L1 Parts of a Tree poster (Available in Curriculum Visuals, linked in Table of Contents). Note: This poster does not
show fl wers, fruit or seeds, but these parts can be added if desired.

[] Pictures of di erent trees and tree parts that have specific cha acteristics or students to compare to trees in the
garden (i.e. a tree with leaves, a tree without leaves, a tree with fruit on it, a tree with large leaves, a tree with
small leaves, etc.).

1 Optiona : Nature art materials (branches, leaves, wood chips, rocks, etc.)

Lesson Steps:

Introduction: elcome and Tree Observations (10 minutes)

- Greet students at garden entrance.
- Ask students to share what they learned in the last lesson.

- Explain that they will be using their observation skills o look at the trees in the garden.
- Lead students on a walk through the garden to look quietly at each tree.

- Return to the seating a ea and ask students to list out the things they saw as they looked at each tree.
- Record student responses on the board.
- Circle all the similarities and tar all the di erences.

- Say: “Today our science questions a e, “How are trees the same?” and “How are trees di erent?”

Activity 1: Tree Scavenger Hunt (10 minutes)

- Tell students they will explore the similarities (h w things are the same) and di erences (how things are di erent)
in our garden trees.
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- Show students the tree cards and explain that they will work in pairs to match the picture they see on the card to
a tree in the garden (ex. picture of branch with leaves and picture of branch without leaves).
- Go through an example as a class.
- Have students play a few rounds of the game, coming back and exchanging their cards each time.
- Gather students back together and share out findings

Activity 2: Tree Parts and Functions (10 minutes)

- Explain: All trees have these same four main parts. (Use the Parts of a Tree poster to demonstrate.) At di erent
times of ear, some trees have additional parts:  wers and fruits.
- Sing tree parts song to the tune of “Head, Shoulders, Knees, and Toes,” acting out the parts with tudents.
Roots, trunk, branches, leaves (branches, leaves)
Roots, trunk, branches, leaves (branches, leaves)
Buds and fl wers and fruits and seeds
These are the parts of a tree!
- Select one student (or the teacher) to be dressed up as a tree. Add one part at a time and discuss the function o
each part. Involve other students by having them act out the parts.
- ROOTS (wiggle toes in ground): Hold tree in the ground and absorb water/nutrients from the soil.
- TRUNK (stand up tall and strong): Hold up the branches and has tubes inside to carry water from roots to
branches.
- BRANCHES (put out arms): Hold up the leaves and carry water from trunk to leaves.
- LEAVES (spread hands out to sun): Make food for the tree to grow and make clean oxygen for us to breathe.
- FLOWERS: Att act bees, bu erflies, hummingbi ds, and other pollinators. They’re beautiful or us to enjoy and
they turn into fruit.
- FRUIT: For us and other animals to eat and to carry SEEDS that grow into new trees.
- Review the parts of a tree with the Parts of a Tree poster.

Closing: (5 minutes)

- Revisit focus questions: “H w are trees the same? How are they di erent?”

Alternative or Additional Activity: Hav  tudents collect materials (stic s, leaves, small fl wers, etc) off the
ground to create mini 2-D tree models. Make sure students know to include the four main parts of a tree.

Additional Information:

Sample Tree Part Costume
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Blog Links:

1. K. Owyang (2015, April 25). “Roots, Trunk, Branches, Leaves” [Web log post]. Retrieved June 14, 2019, from
htt s://educationoutside fy.wordpress.com/2015/04/26/roots-trunk-branches-leaves/
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TITLE| WOOD INVESTIGATIONS
GRADE | Kindergarten

UNIT | 2

LESSON | 3

OVERVIEW | In this lesson, students will brainstorm the ways in which humans
use and modify wood for building. Students will manipulate a piece of wood
with a variety of objects, talk about other kinds of building materials, and build
an insect/fairy house using natural materials.

Time: 35 minutes
Focus Questio : How do humans use wood from trees?
Key Terms: WOOD, BUILDING, SAWDUST, MATERIALS

Objecti es: Students will be able to...
1. explore how humans use wood from trees.
2. brainstorm how people use tools and machines to change tree trunks into wooden objects.
3. manipulate their own piece of wood using various materials and explain the changes they see taking place.

Materials/Prep Work:

Piece of unprocessed wood (ex: tree branch, trunk, or stump)

Piece of processed wood (ex: a piece of a 2x4)

Small pieces of wood (size of a deck of cards), at least one for every 2 students
Materials to manipulate wood (aluminum foil, sandpaper, rocks, pencils, etc.)
Images of tools that people use to manipulate wood (sander, saw, etc.)

Trays

OoOooOooao

Lesson Steps:

Introduction: elcome (10 minutes)

- Meet students at the garden entrance or seating a eas. Ask students if they can remember what they learned

about in the last garden lesson. Have students share out.
- Optiona : Lead students through a short round of tree stretches (as explained in L1: Introduction o Trees in Our
Garden).

- Ask students to search the garden for 5 di erent items that came from trees.
- Share out and record on board

- Ask: How can you tell if an object came from a tree?

- Say Today our science question is: “H w do humans use wood from trees?”

Activity 1: Manipulating Wood (15 minutes)

- Show students a wooden chair, table, desk, etc.
- Ask: How did a tree change into this chair/table/desk/other object?
- Have students share out answers and record on board.
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- Show other examples of unprocessed wood and processed wood for comparison.
- Pass them around for students to observe.
- Have students share what they notice about each xample:
- How does it feel?
- How does it look?
- Do you see anything not made out of wood?
- Show students pictures of a variety of tools that humans use to change wood (i.e. saws, drills, hammers, etc.)
- Ask students to say/guess what the tools are used for. Record answer on the board.
- Tell students that these tools are used to change wood from trees into things that humans use every day.
- Explain that students will be able to use di erent tools to change their own piece of wood.
- Provide students (individually or in pairs) with a small piece of wood and various materials with which to
manipulate it (i.e. aluminum foil, rocks, pencils, sandpaper, etc.).
- Review which materials changed the wood the most by asking students to share their observations.
- Demonstrate how wood creates SAWDUST when sanded with sandpaper.

Activity 2: Building with Natural Materials (10 minutes)

- Demonstrate how to use natural materials from the garden to build a mini house. Prompt students to work
individually or in small pairs to build their houses.
- Optiona : Do a gallery walk in order for students to observe houses made by other students.

Closing: (5 minutes)

- Revisit focus question: “H w do humans use wood from trees?”

Additional Information:

NGSS:
[ESS3.A] Natural Resources: Living things need water, air, and resources from the land, and they live in places that
have the things they need. Humans use natural resources for everything they do. (K-ESS3-1)
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TITLE| HOW PAPER IS MADE
GRADE | Kindergarten

UNIT | 2

LESSON | 4

OVERVIEW | In this lesson, students will observe various samples of paper. They
will learn how paper is made and the importance of recycling through The
Story of Paper book. Students will prepare to make their own recycled paper by
tearing up old paper.

Time: 35 minutes
Focus Questio : How does a tree become paper?
Key Terms: PAPER, RECYCLE, PULP

Objecti es: Students will be able to...
1. explain how paper is made.
2. understand that paper can be made from trees or recycled paper.

Materials/Prep Work:

Samples of paper, one per student (construction paper with o vious paper fibe s is best)

Examples of a variety of paper types (i.e. cardboard, construction pape, tissue pape , paper towel, etc.)
Picture of a tree

The Story of Paper book (a ached below). In addition o the assembled book, print some of the main pictures
without assembly. These pictures will be used for one of the full group activities described be w.

Recycled paper scraps, ripped into small pieces (about the size of a post-it note)

Bins/trays to collect torn paper

Optiona : Papermaking supplies to show to students (recycled paper, blender, and a screen)

OoO00O Oo00O0O

Lesson Steps:

Introduction: elcome (5 minutes)
- Greet students at the garden entrance. Prompt students to think silently about all of the ways they’ve used paper
that day while walking to the seating ci cle.
- Show samples of di erent kinds of paper, including toilet paper, paper towels, construction pape, a cardboard
box, tissue pape, etc.
- Think-pair-share: When in our lives do we use paper? Record student answers on the board.
- Say: Today our science question is “H w does a tree become paper?”

Activity 1: Observing Paper Pieces (5 minutes)

- Distribute small piece of construction paper o each student.

- Ask: What do you notice about this paper? Wh t do you see? Where did this paper come from?

- Have students share in pairs and then as a full group.

- Discuss the dots and lines you see in the paper and explain that these are the fibe s, or small pieces of paper that
make up the whole paper.

- Collect paper pieces.
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Activity 2: How is Paper Made? (15 minutes)

- Show students a picture of a tree. Place the picture at one end of the board. Walk to the other side of the board.
Show students a piece of paper and place it on the board. Draw a line between the two.
- Ask: How does a tree become a piece of paper?
- Have students share out.
- Use photos from The Story of Paper to guide students through the process. For example, if a student mentions
cutting  wn a tree show the picture of machines cutting wn a tree. Place that photo in-between the photo of
the tree and the piece of paper in the correct order. Eventually you should create a timeline th t demonstrates
the di erent steps of making paper.
- Once the timeline is omplete, read The Story of Paper in full.
- As you read through the story, ask students to get involved by acting out adding sound (ex: make loud noises
when machines are running, mimic rolling out a large sheet of paper, etc.)
- Say: We will be making our own paper out of recycled paper next week. Instead of using large paper mill
machines, we will use a blender, miniature screens, and our hands.

Activity 3: Preparing to Make Recycled Paper (10 minutes)

- Demonstrate how to tear paper into small pieces (about the size of your fin ernail).
- Distribute recycled paper and a bucket/tray to groups of 3-4 students.

Closing: (5 minutes)

- Collect all torn paper into one bin.

- Explain that you will be soaking the pieces of paper in water overnight so the PULP will be ready to be made into
recycled paper in the following class.

- Revisit focus question: “H w does a tree become paper?”

Additional Information:

NGSS:

[ESS3.A] Natural Resources: Living things need water, air, and resources from the land, and they live in places that
have the things they need. Humans use natural resources for everything they do. (K-ESS3-1)

[ESS3.C] Human Impacts on Earth Systems: Things that people do to live comfortably can a ect the world around
them. But they can make choices that reduce their impacts on the land, water, air, and other living things. (secondary
to K-ESS2-2)

Classroom Extensions:
- Show videos from paper mills in order to further demonstrate the process of paper production
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The Story of Paper
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Paper is made from the
trunks and branches
of trees.
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People use large
machines to cut down
trees in the forest.
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A big truck carries the wooden logs to a
paper mill, a factory that makes paper.
The trucks have to travel a long way to

get to the paper mill.
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At the papermill, a large
machine takes the bark
off of the logs.
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Another machine cuts the
logs into small pieces of
wood called wood chips.
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Workers at the papermill mix the wood chips
with water to make pulp (it looks like oatmeal).
Sometimes different colors are mixed into the pulp
to make colored paper. Sometimes chemicals are
added to the pulp to make strong, white paper.
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A third machine rolls this
pulp into long, flat sheets of
paper. The paper sheets go
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The long sheets of paper are cut into
smaller pieces and put into packages.
Another big truck brings these
packages of paper to different stores
SO people can buy and use the paper.
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Billions and billions (that's a LOT!)
of trees are cut down every year to
make paper.
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It takes a lot of
time and energy
to cut down all of

these trees.

Animals lose their
homes when
trees are cut down.

Trees can't make
oxygen
after they are cut
down.
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What can you do to help so
that fewer trees get cut down?
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You can help save trees when you F@@W@ﬂ@'

We can make new
paper from the paper
we recycle!
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TITLE| MAKING RECYCLED PAPER
GRADE | Kindergarten

UNIT | 2

LESSON | 5

OVERVIEW | In this lesson, students will make their own piece of recycled
paper. In their extra time they will revisit their initial tree drawing from L1:
Introduction to Trees in Our Garden, to see if anything has changed.

Time: 35 - 45 minutes (This lesson could take longer depending on the number of materials you have available).
Focus Questio : What happens to our recycled paper?
Key Terms: PULP, RECYCLED PAPER

Objecti es: Students will be able to...
1. make a piece of recycled paper.
2. make observations about t ees.

Materials/Prep Work:

Small pieces of paper soaked in water for at least 12 hours

Blender

Large bowl/bin, to hold paper pulp

Trays

Papermaking screens

Felt pieces to dry paper

Wax paper to store paper as it dries

Marker

Tree Drawing Worksheet from L1: Introduction o Trees in Our Garden (also linked below). Note that the
worksheet contains one place to draw a winter tree and another place to draw a spring tree. The worksheet might
need to be modified slig tly, depending on the current season.

[0 Crayons/colored pencils

[0 Clipboards

OO0O0O0O0OO0O0O0Oa

Student Prior Knowledge:
- An understanding of how paper is made in a papermill (as explained in L4: How Paper is Made).

Lesson Steps:

Introduction: (5 minutes)

- Greet students at the garden entrance

- Prompt students to recall the process of making paper and talk in pairs as they walk to the seating a ea
- Record student answers on the board

- Show students the pieces of paper they ripped in the last lesson.

- Ask: How can we reuse this? Do we have to put it in the trash?
- Prompt students to brainstorm ways to reuse or make something new out the pieces of paper.

- Say: Today our science question is, What happens to our recycled paper?”
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Activity 1: Making Paper Pulp (5 minutes)

- Explain and remind students about soaking the torn paper in water to make it soft

- Call students up one at a time o help make paper PULP in the blender. Add extra water as needed so the
consistency matches oatmeal or brownie ba er.

- Transfer the pulp to a large bin. Show students the paper PULP and remind them that the pulp contains all of the
little fib s that press together to make one big piece of paper.

- Give each student a small sample of the pulp to feel and observe.

Activity 2: Making Paper (15 minutes)

- Review the steps to make paper, then aid students in making their own:
- Put scoops of paper pulp in the middle of each paper screen
- Gently use fin erti s to spread the paper pulp on screen as thin as possible. Shape into desired shape
- Lay felt fl t over paper and press down with an open palm. Squeeze water from the felt and repeat until th
paper is semi-dry.
- Flip paper from the screen onto a piece of wax paper to dry (label with student names)

Organize the papermaking as you see fit, depending on h w much adult help you have and the number
of papermaking screens you have. You can split the class in half, call small groups, or work together with
the whole class. If you need an alternative activi , another adult can read a book on recycling. Two
recommendations include Why Should | Recycle?” by Mike Gordon and “Don’t Throw That Away” by Lara
Bergen.

Activity 3: Tree Drawings

- While students wait for their turn to make recycled paper, have them revisit their worksheets from L1:
Introductions o Trees in Our Garden.

- Remind students that they will be drawing the same tree that they drew during their fi st lesson.

- Instruct students to draw any changes or di erences they see in the tree

Closing: (5 minutes)

- Ask: How was our paper making process di erent from the process that happens in a papermill? What happens to
our recycled paper when we put it in the recycling bin?
- Revisit focus question: What happens to our recycled paper?”

Additional Information:

NGSS:

[ESS3.A] Natural Resources: Living things need water, air, and resources from the land, and they live in places that
have the things they need. Humans use natural resources for everything they do. (K-ESS3-1)

[ESS3.C] Human Impacts on Earth Systems: Things that people do to live comfortably can a ect the world around
them. But they can make choices that reduce their impacts on the land, water, air, and other living things. (secondary
to K-ESS2-2)

Classroom Extensions:

- Once the paper is dry, students can use it to draw a picture, make a bookmark, etc.
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TITLE| FOOD FROM TREES
GRADE | Kindergarten

UNIT | 2

LESSON | 6

OVERVIEW | In this lesson, students will read a book about how chocolate is
made. Students will make their own trail mix using ingredients that come from
trees.

Time: 35 minutes
Focus Questio : What foods grow on trees?

Objecti es: Students will be able to...
1. name some foods that come from trees.
2. make a trail mix.

Materials/Prep Work:

At least 4 ingredients that come from trees, such as coconut, dried apples, dried apricots, chocolate chips,
almonds/walnuts, etc.

Bowls for each ingredient

Dixie cups

Spoons for each ingredient

Optiona : Book about how chocolate (or another tree fruit) is made, such as From Cocoa to Chocolate by Robin
Nelson.

Optiona : Printed copies of Tree Trail Mix Recipe (a ached below).

O OOOO0 O

Note: This lesson involves eating. B fore the lesson, check in with the classroom teacher about students with food
allergies.

Lesson Steps:

Introduction: (10 minutes)
- Greet students at the garden entrance.
- Ask: “Have you ever eaten food from a tree?”
- Record student answers on the board
- Ask: “How do you know it came from a tree?”
- Have students share their answers with a partner or the whole class.
- Say: Today our science question is, What foods grow on trees?”

Activity 1: Make Tree Trail Mix (15 - 20 minutes)

- Read the Tree Trail Mix Recipe together.

- Have students vote on which ingredients come from a tree
- Using a pre-made chart record their answers on the board, listing the number of students who agree or disagree
for each ingredient.
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- Have students make their own trail mix by adding a scoop of each ingredient into their dixie cup. (See recipe
a ached below for additional d tails.)

- Share appreciations or trees as a full class before eating
- Optional Activi : Read a book about how chocolate is made as students enjoy their snack.

Closing: (10 minutes)

- Revisit science question: What foods grow on trees?”

- Return to the answers that were recorded on the board at the beginning of class and have students vote again
to see if any of their answers change.

- Share that all of the trail mix ingredients came from di erent trees.

- Revisit the focus question f om the beginning of the unit (“Why are trees important?”). Have students share
additional esponses.

Additional Information:
NGSS:

[ESS3.A]: Natural Resources Living things need water, air, and resources from the land, and they live in places that
have the things they need. Humans use natural resources for everything they do. (K-ESS3-1)

Blog Links:

1. K. Owyang (2015, April 25). “Roots, Trunk, Branches, Leaves” [Web log post]. Retrieved June 14, 2019, from
htt s://educationoutside fy.wordpress.com/2015/04/26/roots-trunk-branches-leaves/
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Tree Trail Mix

Materials:

[ At least 4 ingredients that come from trees such as coconut, dried apples, dried apricots, almonds/walnuts
(check for nut allergies with the classroom teacher)

[J Bowils for each ingredient

[ Paper cups

] Spoons for each ingredient

Recipe:

Ingredients
- Dried coconut fla es
- Dried fruit (apple, apricot, cherries)
- Dried banana chips
- Nuts - These can be included, however most schools have strong policies around nuts given the high possibility
of allergies. Please check.

Instruction
1. Before the lesson put each ingredient in a bowl with 2-3 spoons.
2. Number the bowls and place them in di erent locations th oughout the garden.
3. Optiona : Place arrows between each bowl to direct students from one bowl to the next.
4. Demonstrate how to properly add ingredients to their paper cups.
5. Divide students into groups and have them rotate between each station, adding one ing edient at a time
6. Return to the group and taste the trail mix together.
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FIRST GRADE CURRICULUM
TABLE OF CONTENTS:

Unit 1;: Plant Form and Function
Unit 2: Animals in their Environment

First Grade Unit 1: Plant Structure and Function

OVERVIEW:

This unit introduces students to plant structure and function. Lesson 1 (Pla t Needs) addresses the four resources
plants need to survive. Lessons 2 through 7 (Roots: Nature’s Straws, Leaves, Stems, Flowers, Fruits, and Seeds) detail
the form and function of the six typi al plant parts. Students interact with each of these plant parts and explore the
form and function th ough student-centered activities. The unit culmi tes with Lesson 8 (Plant Part Recipe) where
students cook using all six plant parts.

FOCUS QUESTIONS:

. What makes a good home for a plant?

. What makes roots special?

. What makes leaves special?

. What makes a stem special?

. What makes fruit special?

. What makes the fl wer special?

. What makes seeds special?

. What makes plant parts special?

. How do these structures help plants get what they need to survive and reproduce (what is the function of eac
part)?

O o0 NOYUL D WN -

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.B] Growth and Development of Organisms: Adult plants and animals can have young. In many kinds of animals,
parents and the o spring themselves engage in behaviors that help the o spring to survive. (1-LS1-2)

[LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds of information
needed for growth and survival. Animals respond to these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)
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[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow. (2-LS2-1) Plants
depend on animals for pollination or o move their seeds around. (2-L52-2)
[LS4.D] Biodiversity and Humans: There are many di erent kinds of living things in any area, and they exist in di erent

places on land and in water. (2-LS4-1)

Unit 1: Plant Structure and Function

Lesson # Title

Plant Needs/Garden
Maintenance

2. Roots: Nature’s Straws

3. Leaves

4. Stems

5. Flowers

In this lesson, students will...

Learn what plants need to grow and survive. Students will plant
seeds in the garden and do garden maintenance.

Be introduced to plant roots. Students will observe the roots of
di erent plants, learn the function of oots, and make root art.

Play a leaf matching game and learn that leaves make food for
plants. Students will make leaf rubbings and/or drawings and make
mint tea or pesto.

Investi ate the purpose of stems through a stem simulator activity
and an experiment with celery. They will further explore stems
through a stem scavenger hunt.

Observe fl wers in the garden and read The Reason for a Flower to
learn that fl wers develop into fruits to hold seeds. Students will
then make “garden bling” with fl wers.

6. Fruits

Seeds

8. Plant Part Recipe

Investi ate di erent fruits to find their seeds and xplore the garden
looking for fruits that are growing. Students will end class with a
fruit snack.

Observe the seeds they planted in the fi st week of the unit and
will investi ate a soaked seed to see what is inside. They will then
do seed art and seed sorting. Stude ts break into two groups to do
seed art and seed sorting

Use the six plant parts (roots, stems, leaves, fl wers, fruits and
seeds) to make a recipe. Students will harvest available produce
from the garden.
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TITLE| PLANT NEEDS
GRADE | First Grade

UNIT | 1

LESSON | 1

OVERVIEW | This lesson consists of two 45 min parts. In the first part students
will learn what plants need to grow and survive. Students will explore different
growing media and will vote on which they think is best for planting a kale
seedling. They will learn a “Sun, Soil, Water, Air" chant and will plant their
seedling in the garden and water all of the plants. In the second part of the
lesson, students will review the plant needs chant and will plant their own pea
seed in a small cup. They will draw the seed in their science notebook or on a
worksheet.

Time: Two 45 minute lessons
Key Terms: SUN, SOIL, WATER, AIR, SEED
Focus Questio : What makes a good home for a plant?

Objecti es: Students will be able to...
1. understand that plants need sun, soil, water, and air to survive.
2.e ecti ely plant a seed.
3. determine the best environment in which to plant a seed

Materials/Prep Work:

Part 1:
[0 Kale seedling
[0 4 plastic pots (3 al), placed in di erent locations in the arden, filled with
[0 Sand and rock
[0 Garden soil or seed starter
[0 Soil in a plastic ba
O Just water, or soil under a shed
[0 Optional: What Do Pla ts Need? poster (available in Curriculum Visuals, linked in the Table of Contents)
O “Sun, Soil, Water and Air” chant?
[0 Make sure you have a garden bed prepared to plant into for the last section of the lesson
Part 2:
Cup for each student
Pea seed (pre-soaked) for each student
Trowels
Seed starter in a tub
Sun Soil Water Air Worksheet or paper or science notebooks
Clipboards, pencils
Colored pencils/crayons
Labels for student plants

OOoOooOoood
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Part 1 Steps

Introduction: Pla ts in the Garden (10 minutes)
- Present students with a kale start. Tell them, “We need to plant this plant, and we want to make sure that it has
everything it needs to grow! Where can we plantit? ... in my pocket? ... in my ear? ... (etc.)” Make it silly!
- Ask students: What makes a good home for a plant? Make a list on the board to reference later in the lesson.

Activity 1: Exploring different planting areas (15 minutes)

- Tell students that sca ered throughout the garden, there are four pots with di erent materials inside. Ask
students to stand by/point to which bucket they think would be the best home for a plant.
- Students explore the garden and stand next to the media in which they think the kale should be planted.
Stations

- Water

- Sand and rock

- Soil in a plastic ba

- Garden soil, nicely moist
- Bring all of the buckets back to the seating ci cle, and call students to circle up. Ask students to share why they
chose for the media they voted for.

Activity 2: Sun, Soil, Water, Air chant (15 minutes)

- Teach the “Sun, Soil, Water, and Air” chant.
- “This is a repeat a er me song. Sun, soil, water and air / Everything you eat and everything you wear /
Everything comes from sun, soil, water and air.” Repeat.

- Explain that the soil bucket has all four things a plant needs, and that’s why it was the best place for planting

Closing (5 minutes)

- Get students excited about planting their pea seedling in the arden during the next lesson. Bring them to a bed
with garden soil that has already been prepared. Have the classroom teacher or a student demonstrate how to
plant a seed, reminding them that they will all plant their own seed in the next lesson. Be sure to highlight the good
behaviors the teacher or model student exhibits!

- Review with your motions the needs th t the plant has, and sing/chant “Sun, Soil, Water and Air.”

Part 2 Steps

Introduction: eview Sun/Soil/Water/Air chant (10 minutes)
- Ask Students: What makes a good home for a plant?
- Sing the “Sun, Soil, Water, and Air” chant.

Activity 1: Planting pea seeds (15 minutes)

- Explain that now that student scienti ts know the four things plants need to grow, it will be up to them to provide
those four things to their own plant: a pea!

- Describe the planting p ocess: use a trowel to fill a cup with seed tarter, put a name label on the cup (with help
from the classroom teacher), water the seed, and put the seed in a predetermined place where it will get plenty of
sun and air.

- Have students plant their pea seeds.
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Activity 2: Science Diagram (15 minutes)

- Students draw their seed in the cup, adding pictures of the four things that it needs to grow (sun, soil, water and
air). If there’s time, also ask tudents to draw what they predict the plant will look like next week.

Closing (5 minutes)

- Bring the group back together to discuss what might happen to the pea seeds over the next couple of weeks, now
that they have everything they need to grow.

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)

Classroom extensions:
- If planted in cups, teachers can have students make observations of their seeds in the class oom.

References:

1. [Banana Slug String Band]. (2002, January 1). Sun, Soil, Water, Air [Video file]. etrieved from htt s://www.
youtube.com/watch?v=vEYhs8m_qo4

San Francisco, CA | © Education Outside 2019






TITLE| ROOTS: NATURE'S STRAWS
GRADE | First Grade

UNIT | 1

LESSON | 2

OVERVIEW | In this lesson, students will be introduced to plant roots. Students
will observe the roots of different plants, learn the function of roots, and make
root art.

Time: 45-50 minutes
Key Terms: ROOTS, WATER
Focus Questio : What makes roots special?

Objecti es: Students will be able to...
1. state the function of oots.
2. identi y the roots of a plant.

Materials/Prep Work:

Optional: “What Do Plants Need?” poster (Available in Curriculum Visuals, linked in the Table of Contents)
Parts of a Plant poster (Available in Curriculum Visuals linked in the Table of Contents)
Weeds for students to pull or examples of plant roots

Optional: Spray bott|

Greeting ard templates (folded pieces of paper)

Roots stamps (pre-cut into shapes)

] Beets

I Carrots

] Potatoes

Roots for tastin

I Carrots

[0 Radishes

] Beets

O Jicama

Paint and trays/plates for paint, if necessary

Clipboards, pencils

Colored pencils

Worksheet or science notebooks

O OoOooOooOoao

oOooad

Lesson Steps

Introductio (5 -10 minutes)
- Review the 4 things plants need to survive with the “Sun, Soil, Water and Air” chant.
- Distribute: If the garden has enough plants, have students pick one weed with its roots a ached. Otherwise, pass
out examples of roots or hold a big one up for the class to see.
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- Ask: What makes roots special? Record student answers on the board.

- Think-pair-share: How do the plants in our garden get water? How do plants in nature get water? Can plants get
up and walk around if they need to find ater?

- Introduce vocab word: ROOTS.

- Explain that the function of the oots is to soak up water from the soil and hold the plants in the ground.
Brainstorm ways plants can access water since they cannot move around to find ater.

Activity 1: Real Life Root Activity: (10 minutes)

- Have one student come to the center to be a “plant.” For the demo, put a few pieces of blue paper strips around
the student (one within arms reach, some too far) to represent water. Have the student acting as the pla t act
really thirsty and try to get as many “drops of water” as possible, without moving their legs.

- Have students from the class act as roots by linking arms with the “plant” to reach more water. Continue placing
water further and further away from the “plant,” requiring additional tudent “roots” to reach the water. Ask the
“root” students to pass the water from student to student, back to the “plant.”

- A er this exercise ask students “When the plant was alone, did it get a lot of water? How did the roots help the
plant? - etc”

Activity 2: Root Stamped Greeting Cards (with garden educator) (10 minutes)

- Show the students root stamps.
- Think-pair-share what roots garden educator used to make the stamps (can use carrots, beets, potato).

- Demonstrate how to use the root stamps.
- If using beets, no ink is needed. Students can stamp the beets. If they dry out, students can re-wet them on a
paper towel.
- If using carrots or potatoes, have trays of paint (or ink pads) available for students to use to stamp their
greeting ards.

- Distribute greeting ard templates.

- Optional: Be t ta oos. Cut cooked beets into shapes for students to stamp onto skin.

Optional: Activity 3: Root Tasting (10 minutes)

- Ask: What makes a root a root? Ex. it has to grow underground, has to soak up water for a plant.

- Ask: Do we eat roots? Write down student responses.

Today, we are going to try some roots (carrots, radishes, beets, jicama). Students show their reaction o the roots
taste on their “thumb-o-meter” or using descripti e words.

Activity 4: Weeding and Drawing (with classroom teacher) (10 minutes)

- Weed the garden.
- Option : Students weed the garden.
- Option : Students weed and then scienti ally illustrate the roots of their weed.
- Send students into garden to find one eed.

- Distribute clipboards and worksheets or science notebooks and have students draw their plant and label the
roots.
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Closing: (5 minutes)

- Review the function of pla t roots.
- Key Question :
- What makes a root special?
- What does a root do for a plant?
- How can a plant get water from a source that is far away?
- What might happen to a tree if its roots were as deep as the weed from our garden?
- Have students make slurping sound to signify water moving up the roots to the rest of the plant.

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
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TITLE| LEAVES
GRADE | First Grade
UNIT | 1

LESSON | 3

OVERVIEW | In this lesson, students will play a leaf matching game and learn
that leaves make food for plants. Students will make leaf rubbings and/or
drawings and make mint tea or pesto.

Time: 45-50 minutes
Key Terms: LEAVES
Focus Questio : What makes leaves special?

Objecti es: Students will be able to...
1. describe a leaf’s characteristics
2. understand that leaves make food for the plant.

Materials/Prep Work:

Collect pairs of various leaves for each student from the garden.
Leaves for leaf rubbing

Paper

Crayons/colored pencils

Herbs for tea

Hot water for tea

Cups

Optional: See pesto recipe below.

OO0O0O0O0O0OO

Lesson Steps
Introductio : Leaf Bouquet (15 minutes)

- Distribute one leaf to each student. Students must find the tudent that has a leaf that matches their leaf. Once
students find their m tch, they sit down together until all tudents have found their match. While students are
seated, they can think of descripti e words for their leaves. For example, my leaf feels rough, soft, ha d, etc.
- Think-pair-share:
- What makes leaves special?
- How are leaves di erent?
- How are leaves similar?
- What is the special job that leaves do?
- Explain that all leaves have the same function of making ood for the plant.
- Chant: “Take and Make” or “Making Food” with hand motions
- Divide class into two groups for activities 1 and
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Activity 1: Take, Make, Breathe (10 minutes)

- This activity sh ws students how leaves breathe. About 1 hour before class, put leaves in shallow buckets of water
and left in the sun.
- Give students a straw and a cup of water.
- Instruct students to blow bubbles into the water and talk about what is in the bubble and what is happening when
we breathe into the straws.
- Have students observe the oxygen bubbles that have started to form on the leaves in the water.
- Ask students what is inside of the bubbles on the leaves
- Is it the same as the bubbles that we blew with our straws?
- What happens to this oxygen once leaves make it?

Activity 2: Make Tea (with garden educator) (10 minutes)

Instruct students to harvest herbs from the garden to make tea. Rip leaves up and place into boiling water.

Optional Activity: M e pesto rather than tea.

Materials:
1 Mortar and pestle
] Cuttingbo ds
[ Measuring spoons
Ingredients
- % cup olive oil
- 1-3 leafy greens per student: chard, parsley, basil, arugula, fava leaves, sorrel
- A pinch salt and pepper
- Optional: %2 cup su fl wer seeds, walnuts, ext.
- Optional: 1 small cl ve of garlic (watch out! students may have a low tolerance for spice)
- Optional: % cup parmesan chees
- 2 packages pita bread
Instruction
1. Harvest leaves from garden and rip into small pieces.
2. Add all ingredients to mortar.
3. Combine ingredients using mortar and pestle. Allow each student to have a turn using the mortar and pestle.

Activity 3: Leaf Rubbing (with classroom teacher) (10 minutes)

- Instruct students to pick which leaf they will rub.

- Demonstrate how to color over their leaf to make a rubbing. (Place the leaf under paper and use the side of a crayon
to color on top of the leaf)

- Ask students: What structures in the leaf are showing in their leaf rubbing? Why do you think these structures are
important?

Closing: (10 minutes)
- Distribute tea to each student
- Explain that the stem and veins of the leaf help to transport water and minerals throughout the leaf.
- Cheers to the sun!
- Think-pair-share:
- What would happen if we ripped all of the leaves of the plants?
- When harvesting w y do we leave some leaves on the plants?
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Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
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TITLE| STEMS
GRADE | First Grade
UNIT | 1

LESSON | 4

OVERVIEW | In this lesson, students will investigate the purpose of stems
through a stem simulator activity and an experiment with celery. They will
further explore stems through a stem scavenger hunt.

Time: 45-50 minutes
Key Terms: STEM, OBSERVATION, DISSECTION
Focus Questio : What makes a stem special?

Objecti es: Students will be able to...
1. explain the role of the stem in a plant.
2. set-up an experiment to demonstrate how a stem moves water.

Materials/Prep Work:

Celery stalk

Cups, one per every two students, either filled with ater or with bowls of water

Food coloring (red or blue works best)

Paper towel for each student

Stem scavenger hunt worksheet (a ached)

Clipboards, pencils

Colored pencils/crayons

PRE WORK: Three days before class cut about an inch off of the bo om of a piece of celery and stick it i
colored water. You will reference this while teaching.

OO0O0O0O0O0OO

Student Prior Knowledge: Students should know the function of roots and leaves from L2: Roots and L3: Leaves.

Lesson Steps

Introduction: What is a stem for? (5 minutes)
- Review the function of oots and leaves, especially that leaves need water to make food.
- Ask- “What makes stems special?”
- Distribute a plant (like a weed) and have students investi ate it. (Alternativel , pretend to be a plant, with feet as
roots and hands as leaves)
- Think-pair-share: What part of the plant (or of you) is the stem? What does the stem do for the plant? How does
the water get from the roots to the leaves?

San Francisco, CA | © Education Outside 2019



Activity 1: Stem Simulator (15 minutes)

- Explain to students that we are about to create our own model of stems.

- Give each student a cup with dyed water and a paper towel.

- Have students twist and scrunch the paper towel to look like a stem.

- Ask students what they think will happen when they put the paper towel in the dyed water.
- Have students place the paper towel into the dyed water and make observations

Activity 2: Celery Experiment Debrief (10 minutes)

- Show students a piece of celery. Tell them that you will be placing the celery in a cup of colored water. Ask them
to make predictions about wh t the celery will look like a er three days of sitting in the ater.

- Show the second cup that you have prepared and ask students what they think happened?

- Tell students that you dissected the celery. Explain the term DISSECTION and discuss how scienti ts use it to
investi ate things more closely.

- Demonstrate how to perform a dissection

- Challenge students to identi y where the water moved through the stem

*Dissection should appear similar o the image below®:

Those are the xylem, or little tubes th t carry the
water.
- Explain that stems deliver water from the roots
to the rest of the plant, but they also deliver sugar
from the leaves to other parts of the plant.
- Chant “water goes up, sugar goes down” with
motions. Review other motions chants for leaves
and roots.

Activity 3: Stem Scavenger Hunt (10 minutes)

- When students finish with their xperiment,
instruct them to complete the stem scavenger
hunt (worksheet a ached).

Closing: (5 minutes)

- Think-pair-share predictions or the experiment.

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)

References:

1. Celery Lab (Phloem & Xylem) [Digital image]. (n.d.). Retrieved June 4, 2019, from http://bioci cuits.ucsd.edu/
outreach/?p=568

2.S. Flynn (2015, March 27). “My stem has all these little lines inside...” [ eb log post]. Retrieved June 4, 2019,
from htt s://miralomagarden.wordpress.com/2015/03/27/my-stem-has-all-these-little-lines-inside
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Stem Scavenger Hunt! Find... Stem Scavenger Hunt! Find...

:l A tall stem A tall stem

:l A short stem A short stem
:I A thin stem A thin stem
:I A thick stem A thick stem

:I A soft, bendy stem A soft, bendy stem

:I A hard, stiff stem A hard, stiff stem

:I A round stem A round stem

A square stem

OO O0O004dga

:I A square stem

Draw a stem you see below! Draw a stem you see below!
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TITLE| FLOWERS
GRADE | First Grade
UNIT | 1

LESSON | 5

OVERVIEW | In this lesson, students will be introduced to the concept that
plants make flowers that turn into fruit, which hold seeds. They will search
the garden for flowers, buds and fruits, read a story about flowers, and make
“garden bling.”

Time: 45 minutes

Key Terms: FLOWER, FRUIT, SEED

Focus Questio : What makes fl wers special?
Objecti es: Students will be able to...

1. observe fl wers in the garden.
2. explain that fl wers turn into fruit.

Materials/Prep Work:
[0 The Reason for a Flower by Ruth Heller
[0 Masking tape
[0 Small paint brushes
0 Paper
[0 Plenty of fl wers with colorful petals (enough for students to use for petal art)
O Alarge fl wer with visible pollen
[0 “Parts of a Flower” poster (available in Curriculum Visuals linked in the Table of contents)

Lesson Steps

Introductio : What is a Flower? (5 minutes)
- Review the role of roots, stems, and leaves, using chants and hand motions
- Two-minute challenge: How many di erent kinds of fl wers are in our garden? Count!
- Ask students:
- What makes fl wers special?
- Why do you think there are so many fl wers in the garden?
- Why do plants make fl wers?

Activity 1: Flowers in the Garden (10 minutes)

- Brainstorm why plants might make fl wers.

- Exploratio : Students pick one fl wer from the garden. Be sure to review picking rules.

- I notice, | onder, It reminds me of... with the fl wers. Encourage students to think of questions and elate
experiences they’ve had with fl wers to the function of the  wers (i.e. seeing strawberry fl wers or seeing bees at
fl wers, etc.)

- Educator Tip: If garden does not have fl wers, provide students with images of fl wers to ask questions share
experiences about, or purchase fl wers at the store for students to examine

- Ask students: Do you have any new ideas about why plants make fl wers?
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Activity 2: The Reason for a Flower (10 minutes)

- Read The Reason for a Flower and discuss with the class. Be sure to show the image of the fl wer turning into a
fruit.

Activity 3: Garden Bling (10 minutes)*

- Demonstrate how to make garden bling using masking tape. Take a piece of masking tape and tape it with the
sticky part acing out on your wrist.

- Review picking rules.

- Have students go around the garden collecting small p tals and fl wers and placing on the tape.

- Distribute tape and make some bling-bling.

Activity 4: Petal Art (10 minutes)

- Collect fl wers with various colored petals.
- Introduce and show students how can you rub petals on paper to extract their color and make art.
- Have students rub petals on paper to create art.

Activity 5: Pollinator Party (5 minutes)

- Show a large fl wer with visible pollen. Show students that your fin er collects pollen when you touch it.

- Use the “Parts of a Flower” poster to explain how pollen helps make fruit

- Ask: What are some fruits that you like to eat?

- Say: That each of these fruits must be pollinated.

- Explain to students that today we are going to play the role of pollinators and help to pollinate our plants in the
garden.

- Give each student a small paintbrush and model how to mix pollen from di erent plants.

Closing: (5 minutes)

- Ask “Why are fl wers special?” “How did we help our garden today?”
- Have students perform a fashion show with their garden bling

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)

References:

1. Life Lab. (2015, January 4). Flower Tape Bracelets. [Video file]. etrieved May 30, 2019 from htt s://www.
youtube.com/watch?v=jhxtpFUNthE&Iist=PL3299B838956E2A94&index=4

2. S. Flynn (2015, April 28). “This is the best yet.” [Web log post]. Retrieved June 4, 2019, from htt s://
miralomagarden.wordpress.com/2015/04/28/this-is-the-best-yet/
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TITLE | FRUIT
GRADE | First Grade
UNIT | 1

LESSON | 6

OVERVIEW | In this lesson, students will Investigate different fruits to find their
seeds and explore the garden looking for fruits that are growing. Students will
end class with a fruit snack.

Time: 55 minutes

Key Terms: FRUIT

Focus Questio : What makes fruit special?

Objecti es: Students will be able to...

1. identi y seeds inside di erent fruits.
2. understand that fruits hold seeds

Materials/Prep Work:
[0 Various fruit and vegetables cut into cross sections to show seeds (if it’s a fruit) or no seeds (if it’s a vegetable)
[0 The same fruits and vegetable used for cross section , but cut into pieces for students to taste
[0 A book on the function and tructure of fruits such as A Fruit is a Suitcase for Seeds by Jean Richards
O Clipboards, pencils
[0 Worksheets or science notebooks

Note: This lesson involves eating. B fore the lesson, check in with the classroom teacher about students with food
allergies!

Lesson Steps

Introductio : (10 minutes)
- Review plant parts learned in previous lessons, focusing on last class when they learned that fl wers turn into
fruits.
- Ask: What makes fruit special?

Activity 1: Read Aloud (10 minutes)

- Read a book on the structure and function of seeds such as A Fruit is a Suitcase for Seeds

Activity 2: Is it a Fruit or a Vegetable? (10 minutes)

- Say: Today we are going to play a game called -- Is it a fruit or vegetable?

- Say: If it is a fruit you will hold up the number 1 and if it is a vegetable you will hold up the number 2.

- Hold up cross-cutting of arious fruits and vegetables and have students vote.

- Ask students to explain why they think the item was a fruit or a vegetable. Explain that some things that they
might call vegetables are actually fruits, because they have seeds insid

- A er each guess have students taste the fruits or vegetables.
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Activity 3: Fruit observations (10 minutes)

- What do they notice n w about the fruits?
- Can they find the seeds of each fruit
- Ask students to draw one seed from each fruit.

Activity 4: Exploring Fruit (10 minutes)

- Exploratio : Have students hunt for di erent fruits in the garden: peas, lemons, strawberries, etc. When students
come back to seating ci cle have them share out what fruits they found in the garden.

Closing: (5 minutes)

- Ask students: What makes fruit special?

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
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Grade 1: Fruit

Fruit
What makes fruit special?

Education Outside Curriculum

Overview
Time: 45 minutes

Description: In this lesson, students will read a book on the function and structure of fruits. Students will
investigate different fruits to and find their seeds. Students will explore the garden looking for fruits
growing in the garden. Students will eat a fruit snack at the end of class.

Key Terms: FRUIT
Essential Question: What makes fruit special?

Objectives: Students will be able to...
1. Identify seeds inside different fruits.
2. Understand that some things we call vegetables are actually fruits.

Materials/Prep Work:

[ Various fruit and vegetables cut into cross sections: Cucumber, banana, kiwi, strawberry,
apple, pepper, etc.

1 A book on the function and structure of fruits such as 4 Fruit is a Suitcase for Seeds by Jean
Richards

1 Fruit & Vegetable for tasting: melon, kiwi, carrot, strawberry, tomato, radish, banana etc.

A Clipboards, pencils

I Worksheets or science notebooks

Note: This lesson involves eating. Before the lesson, check-in with the classroom teacher about
students with food allergies!

Lesson Steps

Introduction: (/0 minutes)
e Review plant parts learned in previous lessons, focusing on last class when they learned that
flowers turn into these fruits.
e Ask: What makes fruit special?

Activity 1: Read Aloud (70 minutes)
e Read a book on the structure and function of seeds such as 4 Fruit is a Suitcase for Seeds

Activity 2: Is it a fruit or a vegetable?



Grade 1: Fruit

Say: Today we are going to play a game called -- Is it a fruit or vegetable?

Say: If it is a fruit you will hold up the number 1 and if it is a vegetable you will hold up the
number 2.

Hold up cross-cutting of various fruits and vegetables and have students vote.

Ask students why what you held up was a fruit or vegetable.

After each guess have students taste the fruits or vegetables.

Activity 3: Fruit observations (/0 minutes)
o What do they notice now about the fruits?
o Can they find the seeds of each fruit?
e Ask students to draw one seed from each fruit.

Activity 4: Exploring Fruit (10 minutes)
e Exploration: Have students hunt for different fruits in the garden: peas, lemons, strawberries, etc.
When students come back to seating circle have them share out what fruits they found in the
garden.

Closing: (5 minutes)
e Ask students: What makes fruit special?

Additional Information

NGSS: [LS1.A] Structure and Function: All organisms have external parts. Different animals use their body parts in different
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and take in food, water and air.

Plants also have different parts (roots, stems, leaves, flowers, fruits) that help them survive and grow. (1-LS1-1)


http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143
http://www.nap.edu/openbook.php?record_id=13165&page=143

Name

Grade 1: Fruit

Fruits

Name of fruit:

Can you see the seeds? (circle one)
Yes / No

Name of fruit:

Can you see the seeds? (circle one)
Yes / No

Name of fruit:




Grade 1: Fruit

Can you see the seeds? (circle one)
Yes / No

Name of fruit:

Can you see the seeds? (circle one)
Yes / No

Name of fruit:

Can you see the seeds? (circle one)
Yes / No

Draw your favorite fruit:




Grade 1: Fruit

Do you know what the seeds look like? Draw them.




TITLE| SEEDS
GRADE | First Grade
UNIT | 1

LESSON | 7

OVERVIEW | In this lesson, students will observe the seeds they planted the first
week during the Plant Needs lesson. Students will investigate a soaked seed
to see what is inside. Students break into two groups to do seed art and seed
sorting.

Time: 45 minutes

Key Terms: SEEDS

Focus Questio : What makes seeds special?

Objecti es: Students will be able to...
1. understand that a seed becomes a new plant.

Materials/Prep Work:
[0 Soaked bean seeds - fava beans or lima beans work best soaked overnight
[0 A book on seeds such as Seeds are Sleepy by Dianna Aston
[J Various old seeds for seed art
O Glue
[0 Paper with shapes or students’ names wri en on it for seed art
[J Various old seeds for seed sortin
[0 Egg carton cut in half - 1 per student
[0 Extra seeds such as scarlet runner beans

Lesson Steps

Introductio : Seed Investi atio (5 minutes)
- Distribute seedlings from Plant Lesson 1: Plant Needs, or if seeds were planted in the ground pull one up and
show students how the seed transformed into a small plant.
- Show an example of the original seed they planted.
- Ask students: What happened to this seed?

Activity 1: Seed Investigation (10-15 minutes)

- Review what makes a good home for a plant.

- Distribute a soaked bean seed to each student. Ask students to pull apart their seed and describe what they
notice. See if tudents can identi y the seed coat, the baby plant and root, and the food for the baby plant.

- Have students do an observational d awing of what they see inside their seed, including parts of the seed.

- Read: a book on seeds such as Seeds are Sleepy by Dianna Aston.
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Activity 2: Seed Art and Seed Sort (12 minutes)

- Seed sort: Students are each given an egg carton cut in half and a cup of seeds. Students sort the seeds by seed
type into the egg carton.

- Ask students to report back on the seeds they sorted. Ex: how many of X color did they sort? How many small
seeds did they find? H w many big seeds? Were there any seeds that were interesting o them? Why?

- Ask students what would happen to the seeds they sorted if they planted them in the ground. What would these
seeds need to grow?

- Ask: Even though seeds look di erent do they all need the same things to grow?

Closing: (5 minutes)

- Give each student a cool seed to keep such as a scarlet runner bean.
- Ask If you wanted to grow your seed at home what would you need to do it? What do seeds need to grow?

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.B] Growth and Development of Organisms: Adult plants and animals can have young. In many kinds of animals,
parents and the o spring themselves engage in behaviors that help the o spring to survive. (1-LS1-2)

[LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds of information
needed for growth and survival. Animals respond to these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)
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TITLE| PLANT PART RECIPE
GRADE | First Grade

UNIT | 1

LESSON | 8

OVERVIEW | In this lesson, students will use the six plant parts (roots, stems,
leaves, flowers, fruits and seeds) to make a recipe. Student will harvest
available produce from the garden.

Time: 45 minutes
Key Terms: ROOTS, STEMS, LEAVES, FLOWERS, FRUITS, SEEDS
Focus Questio : What makes plant parts special?

Objecti es: Students will be able to...
1. identi y the six plant parts.
2. use basic cooking skills to create a meal.

Materials/Prep Work:

[0 Vegetables/ fruits from the garden or store bought representing the six pla t parts
[0 Signs: Roots, Stems, Leaves, Flowers, Fruits, Seeds (Only if you are making plant part tacos or spring rolls)
[0 Roots, Stems, and Leaves song?, lyrics (below) printed if desired. (Optional: Play gui ar!)

Note: This lesson involves eating. B fore the lesson, check-in with the classroom teacher about students with food
allergies!

Lesson Steps

Introductio : (5 minutes)
- Sing Roots Stems Leaves song
- Review the plant parts with students and the plant parts various jobs.
- Have students reflect on: What plant part is most important for me and for plants?
- Read Recipe (see below) as a class. Inform the students that they will be eating the six plant parts. Go through
each ingredient to see if they can name what plant part it is.

Activity 1: Cooking (20 minutes)

- Possible recipes (recipes below):
- Plant part tacos
- Plant part spring rolls
- Plant part stir-fry

Optiona : Break the class into smaller groups to cook. While one group is cooking, the others will be writing the ecipe
including drawings of the ingredients and labels of the plant parts.
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Activity 2: Eating (20 minutes)

- Challenge: If you are making plant part tacos or spring rolls, ask one student to place the plant part signs next to

each ingredient before students assemble their meal.

- Ask: What plant part is most important for the plant and for me?
- Ask student to thank the garden for the delicious food before eating

Closing: (5 minutes)

- Give each student a cool seed to keep such as a scarlet runner bean.
- Ask If you wanted to grow your seed at home what would you need to do it? What do seeds need to grow?

Lyrics: ROOTS, STEMS, LEAVES, FLOWERS, FRUITS, AND SEEDS (Steve Van Zandt)

Chorus:

Roots, stems, leaves, fl wers, fruits, and seeds.
CGC

Roots, stems, leaves, fl wers, fruits, and seeds.
C

Roots, stems, leaves, fl wers, fruits, and seeds.
CGC

Roots, stems, leaves, fl wers, fruits, and seeds.
C

Well, that’s six parts! (How many? Six parts!)
CGC

Six plant parts that plants and people need.

Verses:

C

The roots hold the plant in the ground,

CGC

They gather up the water that falls around.

C

And there’s a root inside of me because... Spoken: What'’s
an example of a root that you can

eat? (Take student suggestions. Car ot, radish, beet, etc.)
Those are all roots that | eat!

can eat? (Take student suggestions. Su fl wer seed,
sesame seed, rice, etc.) Those are the stems that | eat!

References:

The leaves are the kitchens where the sugar is made
With carbon dioxide and sun rays.

And there’s a leaf inside of me because...

Spoken: What'’s an example of a leaf that you can

eat? (Take student suggestions. L ttuce, spinach, ale,
etc.) Those are all leaves that | eat!

The fl wers are dressed so colorfully

They hold the pollen and att act the bees.

And there’s a fl wer inside of me because...

Spoken: What'’s an example of a fl wer that you

can eat? (Take student suggestions. Caulifl er, broccoli,
articho e, etc.) Those are all

fl wers that | eat!

The fruit gets ripe, then it falls on down

It holds the seeds and feeds the ground.

And there’s a fruit inside of me because...

Spoken: What'’s an example of a fruit that you can
eat? (Take student suggestions. Apple, pea, peach, etc.)
Those are all fruits that | eat!

The seeds get buried in the earth

And the cycle starts again with a new plant’s birth

And there are seeds inside of me because...

Spoken: What'’s an example of a seed that you

can eat? (Take student suggestions. Su fl wer seed,
sesame seed, rice, etc.) Those are the stems that | eat!

1. [Banana Slug String Band]. (1987, January 1). Roots, Stems, Leaves [Video file]. etrieved from htt s://www.

youtube.com/watch?v=T-pZmijls2el
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Plant Part Tacos

Materials:

[0 Grater

[ elittleb wis

1 6 serving spoons
[ Scissors

Recipe:

Ingredients - use whatever you have in the garden or can purchase cheaply, super fl xible
- Roots: carrots, sugar beets
- Stems: celery
- Leaves: lettuce, sor el
- Flowers: nasturtium, bo age, any salvia plant
- Fruit: berries, apples, snap peas
- Seeds: beans, peas, sunfl wer seeds
- Dressing: ranch; oil, salt, and honey

Instructions

1. Harvest ingredients from garden

2. Grate roots

3. Cut other ingredients with scissors if necessary

4. Put each ingredient in its own bowl

5. Serve using leaves as the tortilla and other ing edients stacked on top.
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Spring Rolls

Materials:

Large bowl (or two) for soaking rice wrappers
Cutting bo ds, one for each student

Baking sheet/large tray to store spring rolls
Small bowls to place prepped ingredients
Tongs for serving pasta

Stove and fuel or thermos with hot water
Pot

Dixie cups/paper trays/plates for serving
Grater

Oo0ooOooooao

Recipe:

Note: This recipe allows for fl xibility. It can be as simple as rice noodles, carrots, and a garden herb or as complex as a
multi-ingredie t fie ta.

Ingredients
- Rice wrappers, one for each student plus extra for teacher and garden educator, and to account for any that are
broken in the package
- % - 1 package rice vermicelli, quick cooking rice noodles that can be soaked in hot water or cooked on the stove,
before class
- Vegetable filling ing edients
- Carrots, grated
- Cabbage, thinly sliced
- Herbs: mint, cilantro, basil, thai basil
- Edible fl wers: pineapple sage, borage, calendula, fava bean fl wers
- Fava leaves, kale, arugula, lettuce, cha d, any other green
- Sliced apple

Optional p ep: Recommended for younger grades or if the garden educator wants students to focus on making their
own spring roll rather than prepare ingredients for the enti e class.

- Cook rice noodles.

- If using, grate carrots and thinly slice cabbage.

- Lay out cutting bo ds and bowls with ingredients.

Instructions

1. Prepare filling ing edients (either by gratin , cutti , or harvesting ing edients from garden).

2. Soak rice wrapper in water (it can be cold or hot).

3. Roll the spring rolls: place filling below the equ tor of each rice wrapper. Fold up from the bo om, then in from
the right and the left, then oll from the bo om to the top.

4. Enjoy spring rolls with dipping sauce (recipes below).
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Spring Roll Best Practices

- A er students make spring rolls, place them in paper trays (similar to those that come with school lunch). Serve

sauce into trays. The trays provide a catch-basin for all the ingredients that fall out of the spring roll/the students’
mouths.

- Divide the class into two groups so only half are assembling their spring rolls at once. A er students prepare their
spring roll, have them place it on a large tray next to their name label. A er both groups have prepared their spring
rolls, ask students to sit for serving. Distribute spring rolls and dixie cups for serving the sauce.

- ALWAYS have extra rice wrappers.

Spring Roll Dipping Sauces
Option 1: Savory

A simple three ingredient sauce that students might ask to drink. It can be paired with spring rolls, potstic ers, or used
as a salad dressing.

Ingredients

- 1/4 cup rice vinegar
- 1/4 cup soy sauce
- 1 tablespoon sesame oil

Combine the ingredients in a bowl. Whisk until blended. Se ve!

Option 2: Sweet and Savory
Ingredients

- 1 cup soy sauce
- 3 tablespoons honey

Combine Ingredients in a bowl. Whisk to combine. Serve!
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Stir-Fry

Materials:

Stove and fuel

Pan to cook sti -fry

Spatula/spoon to stir and se ve

Knives or scissors to chop green ingredients
Plates, utensils for each student

Cutting Bo ds

OoOooOooao

Recipe:

Note: This recipe allows for fl xibility. It can be as simple as rice noodles, carrots, and a garden herb or as complex as a
multi-ingredie t fie ta.

Ingredients
- 2 tbsp oil
- At least 1 medium leaf per student: kale, chard, collards, etc
- Other vegetables: garlic, onions, leeks, peas, root vegetables, ginger, peppers, etc. (may prepare beforehand or
instruct students to do so)
- 1 tbsp soy sauce
- 1 tbsp rice vinegar
- % tsp toasted sesame oil
- Optional: 2 t sp sesame seeds
- Optional: a pre- ooked grain like rice, noodles, etc. If using, add more soy sauce, vinegar, and oil.

Instructions

1. Wash the vegetables harvested from the garden.
2. Using your preferred teaching method, prepare the vegetables:
- Dice the vegetables using scissors or knives.
- Tear the green leaves into bite-sized pieces. Discard the stems, unless students want to dice them.
. Heat the oil in a large skillet over medium-high heat.
. Add the green onions, leeks, and sugar snap peas. Cook for two minutes, until lee s and onions are soft
. Add the kale and soy sauce, stirring oc asionally, until the ale is tender, 4 to 7 minutes.
. Pour the rice vinegar, sesame oil, and sesame seeds into the sti -fry.
. Stiru til ombined.
. Serve to very excited and eager students.

c0ONO UL AW
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First Grade Unit 2: Animals in their Environment

OVERVIEW:

In this unit students will be introduced to the concept of habitats through several case studies. In Lesson 1, students
search the garden for di erent creatures that live in our garden habitat. Lessons 2-6 each focus on one of these
creatures. In Lesson 2, students learn about what birds need to survive and in Lesson 3 students apply their
knowledge by making the garden a welcoming place for birds. In Lessons 4-6 students will observe snails, bees, and
worms and learn how their habitats are similar or di erent. In Lesson 7 students will create a creature that would live
in the garden using nature art or food.

FOCUS QUESTIONS:

. What makes a good home?

. Why don’t all bird nests look the same?

. Could all birds live in our garden habitat?

. Why is our garden a good home for snails?

. Why are bees and fl wers friends?

. Can worms eat our garbage?

. What creature could survive best in our garden?

NoupbhwNPR

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.B] Growth and Development of Organisms: Adult plants and animals can have young. In many kinds of animals,
parents and the o spring themselves engage in behaviors that help the o spring to survive. (1-LS1-2)

[LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds of information
needed for growth and survival. Animals respond to these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)

[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow. (2-LS2-1) Plants
depend on animals for pollination or o move their seeds around. (2-LS2-2)

[LS4.D] Biodiversity and Humans: There are many di erent kinds of living things in any area, and they exist in di erent
places on land and in water. (2-L54-1)

Unit 2: Animals in their Environment

Lesson # Title In this lesson, students will...

Learn about the concept of a habitat and search in the garden for

1. Habitats . . .
di erent places where animals live.

Review what a habitat is through a case study of birds. We will read
a story about birds and review how birds acquire all that they need

2. Birds and Their Habitats to make a home in a habitat. Students will then particip te in an
imaginati e play activity and will ma e “binoculars” to observe birds
in the garden.
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Lesson # Title
3. Feeding Our Local Birds
4. Snails
5. Bees
6. Worms
7. Invent a Creature

In this lesson, students will...

Focus on making the garden a good habitat for local birds. They will
learn to identi y types of birds that would and would not be found
in the garden. They will then make seed bird feeders for these birds,
and will search for other foods in the garden that these birds might
eat.

Observe snails and create a snail habitat.

Observe bees in the garden, play a pollination ame, and taste
nectar.

Learn how worms turn organic ma er into a key ingredient in soil
(worm castings). Th y will simulate what happens in a worm'’s
gizzard by rubbing a pretzel on sandpaper. Then, students will have
time o closely observe and scienti ally draw and label a worm.

Use their knowledge of habitats and animal needs to invent a
creature that lives in the garden.
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TITLE| HABITATS
GRADE | First Grade
UNIT | 2

LESSON | 1

OVERVIEW | In this lesson, students will learn about the concept of a habitat and
search in the garden for different places where animals live.

Time: 45 minutes
Key Terms: SUN, SOIL, WATER, AIR, SEED
Focus Questio : What makes a good home?

Objecti es: Students will be able to...
1. explain what animals need to survive.
2. explore the garden and find di erent creatures’ homes.

Materials/Prep Work:

[J “What Makes a Habitat” poster (available in Curriculum Visuals linked in the Table of Contents)
] Collect di erent photos of animals (Elephant, whale, ladybug and rabbit).

Lesson Steps

Introduction: Wh t Do We Need? (5 minutes)
- Think-pair-share: What makes a good home? Record students’ answer on the board.
- Show students photos of the animals, one at a time, and ask them o show a thumbs up if they think the creature
could live in the garden and a thumbs down if they think the creature could not live in the garden.
- A er each photo ask students to explain their reasoning.
- Make sure students mention OOD, WATER, SHELTER, SPACE, and COMMUNITY and discuss why each of these
things are necessary for survival. Show the “What Makes a Habitat” poster to emphasize the parts of a habitat.
- Discuss how all animals need these things, not just humans.

Activity 1: Ideal Habitat Creation (10 -15 minutes)

- Explain to students that now we will go out into the garden and create habitats for di erent creatures in our
garden. You can have them choose a garden creature or give them some options (i.e. orm, ladybug, pill bug).

- Have students use items from the garden to create a habitat for one of these creatures, keeping in mind that each
habitat must have food, water, shelter, and space.

- Emphasize that students can use natural materials to create these habitats. Encourage students not to use bricks,
shovels, etc.
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Activity 2: 1,2,3 What Do We Need? (15 minutes)

- Brainstorm hand motions or food, water, shelter, space and community.

- Explain how animals cannot live in a certain place if they are not able to get what they need.

- Set up game: Have students stand in a line, shoulder to shoulder, facing you. Explain that you are going to turn
around and make a certain hand motion or one of the needs. When you shout “1,2,3, what do you need?” you

will turn around to face them. If they are making the same motion as ou, that means they can’t find th t resource
in their habitat and would have to move to a di erent place to survive. Have these students come to join you and
become part of the habitat, working as a group to pick one motion o act out. A er the next round, send the group
that was with you back to be reborn in the old habitat. Make sure to point out years when most students survive vs.
years where few animals survive.

Note: You can also make the game into a story and describe why that resource was scarce that year--i.e. “We are
making the motion or shelter because this year there was a big fire in the orest and it was difficult or the animals to
find a home a er most of the plants died.”

Closing: (5 minutes)

- Think-pair-share: What creatures did you find, and whe e did you find them

- Review hand motions or the 4 things all animals need to survive.

- Ask: “What was the most difficult part of the hab at to incorporate into your habitat?” “Do creatures need
humans to create habitats for them?”

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)

Blog Posts:

1. K. Owyang (2015, April 17). “It’s an acro-snail!” [Web log post]. Retrieved June 5, 2019, from htt s://
educationoutside fy.wordpress.com/2015/04/17/its-an-acro-snail/
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TITLE| BIRDS AND THEIR HABITATS
GRADE | First Grade

UNIT | 2

LESSON | 2

OVERVIEW | In this lesson, students will review what a habitat is through a case
study of birds. We will read a story about birds and review how birds acquire all
that they need to make a home in a habitat. Students will then participate in
an imaginative play activity and will make “binoculars” to observe birds in the
garden.

Time: 45 - 50 minutes
Key Terms: HABITAT, FOOD, WATER, SHELTER, SPACE, COMMUNITY
Focus Questio : Why don’t all bird nests look the same?
Objecti es: Students will be able to...
1. describe what animals need to make a home in a habitat.

2. demonstrate their knowledge of bird habitats through an imaginati e play activit .
3. safely observe birds in the garden.

Materials/Prep Work:
[1 A book about birds, such as A Nest Full of Eggs by Priscilla Belz Jenkins
1 “What Makes a Habitat” poster, available in Curriculum Visuals linked in the Table of Contents.
[1 Space to play “baby bird” with plenty of natural materials for students to gather
[1 Toilet paper rolls or rolled & taped construction pape - enough for each student to have two. (Note: Try
asking your school for toilet paper rolls or asking students to bring them in the week before!)
1 Scotch tape
1 Markers, crayons, and other materials for decorating binocula s
[J Optional: Binoculars
[0 Optional: 2 photos of di erent types of bird nests (or actual bird nests if available)

Note: If you feel your garden does not have an adequate space to play baby bird, consider trying to coordinate a mini
field-trip to a local park.

Student Prior Knowledge: An understanding of the word HABITAT from L1: Habitats.

Lesson Steps

Introduction (5 minutes)
- Tell students a series of clues, asking them to put their fin er on their nose when they “knows” the answer (i.e.
these animals have wings, their bodies are covered in feathers, they eat with beaks...)
- Say: “today we are going to be learning all about birds and their habitats. Raise your hand if you have seen a bird
nest.”
- Optional: Show a picture of a bird nest or a real bird nest. Ask students what they notice. Ask students what

questions th y have about bird nests. Show another picture of a di erent type of bird nest. Ask students what they

notice about the se ond nest. What is similar or di erent about these birds nests?
- Say: Our question oday is “Why don’t all bird nests look the same?”
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Activity 1: What Does A Bird Habitat Look Like? (10 minutes)

- Review the word HABITAT (a place where an animal makes a home) and the four things animals need to make
a home in a habitat (FOOD, WATER, SHELTER, SPACE, COMMUNITY) using the hand motions and poster from L1:
Habitats.
- Ask students to try to figure out how birds get what they need from their habitats by listening to a story.
- Read a book about birds, such as A Nest Full of Eggs by Priscilla Belz Jenkins.
- Review what students learned in the book, emphasizing things that birds need in their HABITAT.
- Key Questions
- What do birds eat? Where do they find food?
- Where do birds find water?
- What do birds use to build shelter? What does their shelter look like? Where could they find these
materials?
- Can 50 birds live in one nest?

- Note: It is important to address that there are many different kinds of birds, all with different diets, nesting
patterns, etc. Highlight a few of these differences with examples to explain how habitats are different for
different creatures!

- Divide the class into two groups for activities 2 and 3.

Activity 2: Garden Educator Turns Into Baby Bird! (12 minutes)

- Pretend to use your “garden magic” to turn into a baby bird, and to turn the students into adult birds. (Note:
You may want to identi y a specific species that ould nest and eat in your garden. Some examples are listed in L3:
Feeding Our Local Birds.
- Show students a picture of the local bird (adult and baby pictures) you have transformed into. Have them turn to
a partner and share what is unique about that bird (beak/body/ feet).
- Sit on the ground and flap our baby bird wings.
- Tell students that you need a shelter. Students should gather materials to make a nest around you.
- Hold out your hands and tell students you’re hungry and need food. Students should gather baby bird grub to
bring to you.
- Review with students what is/is not okay to pick. In this case, you can limit students to things on the
ground, or specify berries, grass, seeds, etc.
- Pretend there is a big rain storm. Ask students where birds might seek shelter in this situation, then h ve them
hide in these spots. (Can mimic the rainstorm with a hose mister if the other teacher is okay with it).
- Repeat using di erent local bird pictures, each time h ving students think about why this bird’s nest would be
di erent than others.
- Optiona : Tell students that in 20 seconds you will transform into a hawk/fox/bird predator, and that they
will need to find shel er to hide from you. You can also challenge them to keep bringing food to the nest while
avoiding the predator. This activity is be t done in a large garden or park.

Activity 3: Making Binoculars (With Classroom Teacher) (12 minutes)

- Show students a pair of binoculars (if available) and demonstrate how they are used to observe things from afar.
- Demonstrate how to make and decorate “binoculars” using toilet paper rolls.

- Help students tape the rolls together (the taping can also be done ahead of time if needed)

- Review how to be respectful o living creatures, and observe birds without scaring them.

- Provide time or students to observe birds in the garden using their binoculars.
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Closing: (6 minutes)

- Ask students to indicate how many birds they observed with their binoculars by holding up fin ers.
- Whisper to a partner: Share where you observed your favorite bird and what it looked like.

- Ask students to share other locations whe e they can use their binoculars to observe birds.

- Ask students “Why all bird nests don’t look the same?”

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.B] Growth and Development of Organisms: Adult plants and animals can have young. In many kinds of animals,
parents and the o spring themselves engage in behaviors that help the o spring to survive. (1-LS1-2)

Blog Posts:

1. K. Owyang (2015, April 17). “It’s an acro-snail!” [Web log post]. Retrieved June 5, 2019, from htt s://
educationoutside fy.wordpress.com/2015/04/17/its-an-acro-snail/
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TITLE| FEEDING OUR LOCAL BIRDS
GRADE | First Grade

UNIT | 2

LESSON | 3

OVERVIEW | In this lesson, students will focus on making the garden a good
habitat for local birds. They will learn to identify types of birds that would and
would not be found in the garden. They will then plant sunflowers for birds to
eat and will search for other foods in the garden that these birds might eat.

Time: 45 - 55 minutes
Key Terms: HABITAT
Focus Questio : Could all birds live in our garden habitat?

Objecti es: Students will be able to...
1. identi y the types of birds that might be found in the garden.
2. plant fl wers that birds might enjoy eating
3. safely interact with creatures in the garden.

Materials/Prep Work:

O cCheck with your local parks representati es for their recommendations on specific b d feeder ingredients
[0 Pictures of birds that would/would not visit our garden (Examples of those that might be found in Bay
Area school gardens: Crows, Pigeons, Sparrows, Blackbirds, Robins, Steller’s Jay, Ravens, Mourning Doves...
Examples of those that would not be found in Bay Area gardens: American Avoset, Snowy Plover, Willet,
Marbled Godwit...) The beak should be visible in the photos.

“What Makes a Habitat” poster, available in Curriculum Visuals linked in the Table of Contents.

Sunfl wer seeds or other plants that birds like to eat

Pine cones

Vegetable shortening

Local bird seed

Bu er knives or spoons (for spreading vegetable shortening on pinecones)

OO0Ooooo

Note: Try emailing your school for toilet paper rolls or asking students to bring them in the week before!
Student Prior Knowledge: An understanding of the word HABITAT from L1: Habitats.

Lesson Steps

Introduction: (5 minutes)
- Two-minute challenge: Search for evidence of birds visiting the garden (nests, feathers, poop, holes in leaves, etc).
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Activity 1: What Birds Live Around Here? (10 minutes)

- Ask students to raise their hands if they used their binoculars to observe birds at home. Ask them to share what
the birds looked like.
- Review the word HABITAT (a place where an animal makes its home), using the “What Makes a Habitat” poster.
- Class vote: Can all birds live in our garden HABITAT?
- Play a sorting ame with students, where they guess which birds would or would not be found in the garden.
- Have students vote with a thumbs up or down, or point left/rig t to indicate where the picture should be placed
on the board.
- Compare the beaks of birds that would/would not be found in the garden.
- Tell students that the birds that visit the garden have beaks that are good for eating seeds and bugs, while th
birds that don’t visit the garden have beaks that are good for eating other things, such as fis
- Class brainstorm: What could we do to make sure local birds can make a home in our garden HABITAT? (In the
discussion, be sure to mention making su e that food is available).
- Explain the activity di ections
- The whole class will start with making bird feeders, then once finished will o with the classroom teacher to do
a bug hunt.

Activity 2: Make Bird Feeders (with garden educator) (12 minutes)

- Ask: “What are some ways we can create a good habitat for birds in our garden?”

- Discuss: We are providing food for the birds in our community by making bird feeders. In the spring/summer,
birds will eat the seeds from our feeders.

- Tie a string around a pinecone.

- Have students spread vegetable shortening on pine cones and dip into trays of bird seed.

- Students can hang bird feeders in the garden or at home.

Activity 3: Bug Hunt (with classroom teacher) (12 minutes)

- Review the other foods that birds eat besides seeds (insects and other bugs!).
- Review how to safely interact with creatures in the garden and collect them in bug hunt boxes.
- Distribute bug hunt boxes.

Closing (6 minutes)

- Reflec on the bird foods from the activitie
- Key Question :
- Were all of the seeds for the bird feeders the same? Why do you think it’s important for birds to be able to eat
di erent types of seeds?
- Where did the seeds come from originally? (Ask students to recall L7: Seeds)
- Where could birds find seeds or food if we didn’t make bird feeders? (Celebrate that we are providing a good
habitat for the birds all year long, because there are plants in the garden always producing seeds in our local
climate).
- Ask: Could all birds live in our garden habitat? Are there things we can change about our garden to bring more
birds to our garden habitat?
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Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds of information

needed for growth and survival. Animals respond to these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)

Blog Posts:

1. K. Owyang (2015, April 17). “It’s an acro-snail!” [Web log post]. Retrieved June 5, 2019, from htt s://
educationoutside fy.wordpress.com/2015/04/17/its-an-acro-snail/
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TITLE | SNAILS
GRADE | First Grade
UNIT | 2

LESSON | 4

OVERVIEW | In this lesson, students will closely observe snails with magnifying
glasses, draw snails and create a snail habitat with materials in the garden.

Time: 45 - 50 minutes
Key Terms: HABITAT, SNAIL
Focus Questio : Why is our garden a good home for snails?

Objecti es: Students will be able to...
1. create a scientific awing of a snail based on close observations
2. explain how their snail habitat could provide a snail with everything it needs to survive.

Materials/Prep Work:

Snails (can be ordered if there are none in your garden).

Trays

Containers for snail homes (terrarium boxes and paper lunch trays work well)

Worksheets or science journals

Crayons/colored pencils

Clipboards, pencils

“ABCDE of Scientific awing” Poster (available in Curriculum Visuals linked in the Table of Contents)
Are you a snail? by Judy Allen and Tudor Humphries

Optional: Magnifying glasses

OooooOooooao

Lesson Steps

Introduction: Mystery Animal Guessing Game (6 minutes)
- Greet students at the entrance to the garden.
- Introduce snails with a riddle. Give students clues describing a snail. Have students put their fin er on their nose
when they “knows” the answer, remind them not to shout out the answer. This creature...
- Uses slime to travel in the garden. Even though they travel slowly, this slime helps these creatures can latch on
to most surfaces, traveling up walls, upside down under leaves, etc.
- These creatures love to eat all the leaves and veggies in our garden
- These creatures have a shell to protect themselves from predators
- Say answer all together
- Think-pair-share something you wonder about snails.
- Divide into two groups for activities 1 and

Activity 1: Snail Habitat Creation (with garden educator) (12 minutes)

- Review what animals need in their habitats to survive.
- Create snail habitats with materials from the garden. Check in with students to make sure that their habitats
include food, water, shelter, and space.
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Activity 2: Snail Observation (with classroom teacher) (12 minutes)

- Review the ABCDEs of a scientific awing.

- Distribute snails on trays/ plates.

- Draw a detailed, scientific awing of the snail.

- Create a word bank as a group about their observations and h ve students add 2 wri en notes to their drawing.

- Have students turn and talk with a partner to use “I notice, | onder, It reminds me of” structure to share what they
observed. The teacher then asks what makes the garden a good home for snails.

Activity 3: Snail Stories (10 minutes)

- Read: Are you a Snail? discussing what makes a snail a snail as you read the book.

Closing (5 minutes)

- Have students release the snails back into the garden by choosing a special spot for the snails.
- Key questions

- What surprised us about our snails?

- Why is our garden a good home for snails? What does our garden give snails?

- What are some questions e still h ve about snails?

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds of information
needed for growth and survival. Animals respond to these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)

[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow. (2-LS2-1) Plants
depend on animals for pollination or o move their seeds around. (2-L52-2)

[LS4.D] Biodiversity and Humans: There are many di erent kinds of living things in any area, and they exist in di erent
places on land and in water. (2-1L54-1)

Blog Posts:

1. K. Owyang (2015, April 17). “It’s an acro-snail!” [Web log post]. Retrieved June 5, 2019, from htt s://
educationoutside fy.wordpress.com/2015/04/17/its-an-acro-snail/
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TITLE | BEES
GRADE | First Grade
UNIT | 2

LESSON | 5

OVERVIEW | In this lesson, students will observe bees in the garden, play a
pollination game, and taste nectar.

Time: 45 minutes

Key Terms: BEE, POLLINATION, NECTAR

Focus Questio : Why are bees and fl wers friends?
Objecti es: Students will be able to...

1. explain how and why bees move pollen from fl wer to fl wer in the garden.
2. observe bees in the garden.

Materials/Prep Work:
[0 “Parts of a Flower” poster (available in Curriculum Visuals linked in the Table of Contents)
[0 Co onBalls
[0 Sidewalk Chalk
[0 Large egg carton squares, o en accessible in restaurant recycling bins
[0 Flowers that smell nice, with obvious pollen (nasturtium, lilies, tc.
[0 Draw several fl wers on the sidewalk with chalk, coloring in the “pollen” in the center. Make sure there’s

plenty of chalk dust here. If a sidewalk is not available, print pictures of fl wers with a small container of chalk
dust in the center, representing pollen

(Note: Trader Joe’s will o en give away cut fl wers that are too old for them to use - call ahead!)

Honey Makers by Gail Gibbons or Are You a Bee? by Judy Allen

oo

Lesson Steps

Introduction Smelly Flowers
- Greet students at the entrance to the garden.
- Introduce the essential que tion: “Why are bees and fl wers friends?”
- Distribute fl wers for students to observe. Key questions include
- What do we notice about the  wers?
- What kind of creature is att acted to the bright color and great smell of these fl wers?
- What do you notice about the ellow powder on your fl wer?
- Collect fl wers back from students. They will use the fl wers again for an activity | ter in the lesson.
- Ask students: Have any of you seen bees around fl wers before? Why are bees and fl wers friends?
- See if anyone got a little bit of pollen on their nose and point it out

Activity 1: Bee observation (10 minutes)

- Explain how to react calmly to a bee

- Challenge students to wander in the garden being extremely quiet and sneaky, tallying on their fin ers every tim
they see a bee.

- Think-pair-share: What did we observe the bees doing in the garden? Describe to your partner what you noticed
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Activity 2: Be a Bee Game (12 minutes)

- Distribute co on balls
- Explain the bee challenge:
- Students are going to pretend to be bees. As they visit each fl wer they are going to pick up a bit of the chalk
on their co on ball, run to another fl wer, and smear the chalk on a new fl wer (have one student demonstrate
while you are saying the instructions)
- Ask: What do you think the chalk represents?
- Explain that bees also have to go back to the hive to store the pollen and nectar they have collected. Show
students the pretend hives (egg carton) and demonstrate dipping their co on balls into the hive.
- Play the game for a few minutes.
- Reflec by observing the chalk fl wers.
- Key questions
- What happened to the fl wers throughout the game?
- What do we notice about the hi e?
- Bring out the smelly fl wers that students were looking at earlier in the lesson.
- Explain that the chalk from the activity epresents the pollen in the real fl wers.
- Introduce the term POLLEN, and explain that when pollen from one fl wer gets on another fl wer it helps the
plant make seeds.

Activity 3: Story Time (10 minutes)

- Read Honey Makers by Gail Gibbons or Are you a bee? by Judy Allen
- Key question for discussion

- What role do bees play in the garden?

- What surprises you about bees?

Closing (6 minutes)

- Think-pair-share
- Why are bees and fl wers friends?
- How can we help make our garden a good habitat for bees?

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
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TITLE| WORMS
GRADE | First Grade
UNIT | 2

LESSON | 6

OVERVIEW | In this lesson, students will learn how worms turn organic matter
into a key ingredient in soil (worm castings). They will simulate what happens
in a worm's gizzard by rubbing a pretzel on sandpaper. Then students will have
time to closely observe and scientifically draw and label a worm.

Time: 45 minutes
Key Terms: DECOMPOSER, NUTRIENTS, GIZZARD
Focus Questio : Can worms eat our garbage?
Objecti es: Students will be able to...
1. explain and visualize how a worm uses its gizzard and grit to digest organic ma er into soil.

2. use a hand lens to carefully observe and scienti ally draw a red wiggler worm.
3. practice espectful o servation of a living ¢ eature.

Materials/Prep Work:
[0 Images of yes/no worm foods (a ached)
[0 Wormology (Backyard Buddies) by Michael Elsohn Ross
1 Apple sliced into enough pieces for each student
1 Small pieces of sandpaper, one per student
] Pretzel stic s, two per student
] Trays for sandpaper/pretzels (or bowls to collect a er)
[J Worm bin
] Moist paper towels for worm observation
] Spray bottl with water
] Science notebooks or paper
I Clipboards, pencils
[0 Crayons/colored pencils
1 “ABCDEs of Scientific awing” Poster (available in Curriculum Visuals linked in the Table of Contents)

Lesson Steps

Introductio : (3 minutes)

- Ask students:
- What do worms eat?
- Do worms eat anything? Collect student responses.
- Can worms eat our garbage?

- Sing worm song
- Lyrics: Wiggle wiggle wiggle (Motion body wi gling) - munch munch munch (Hand motion e ting som thing)-
poop poop poop (Shake your hips) - soil soil soil (pretend to be putting our hands in soil)
- Introduce DECOMPOSER. Call and response: Decompose - Breakdown
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Activity 1: Worm Food and Digestion (15 minutes)

- Show images of di erent foods. Thumbs up / thumbs down vote if students think we should feed this food to our
worms.
- Explain: Worms work with other creatures to eat organic ma er (things that used to be alive) - like leaves, fruit,
and vegetables - they could also eat meat and cheese, but these foods would make our worm bin smell and att act
unwanted creatures! Worms are part of a group of creatures that we call decomposers. They eat this dying organic
ma er and break it down to become part of our soil. Call and response with students: Decompose-Breakdown!
- Distribute apple slices. Ask: What parts of our body are we using to eat the apple? (hands, mouth, teeth)
- Show image of worms - worms do not have hands AND they don’t have teeth! They use their mouth like a shovel
and scoop up their food. Usually, the food they eat is soft so th y are able to scoop off small pieces o swallow.
DECOMPOSERS is a larger term used to classify all creatures that help to break down food.
- Explain: Worms have a di erent kind of stomach called a GIZZARD. Show image from Wormology p. 21. This is a
big muscle that squeezes tig t and opens up again.
- Explain: Inside of the worm’s GIZZARD is a material called GRIT. These are rough materials like sand or small pieces
of eggshell. When the worm’s GIZZARD squeezes tig t, the grit rubs up against the food in the worm’s stomach and
breaks the food into smaller and smaller pieces - the worm is digestin /decomposing (breaking down) the food.
- Distribute small pieces of sandpaper to act as a worm’s gizzard with grit and various objects to test whether
worms can eat them (pretzel stick, apple slice, ock, wooden stick)
- Give students three minutes to test out the di erent objects.

- Pair-Share: What is happening? What objects were easier to break down with the sandpaper?

- Collect materials from students.
- Explain: The reason worm castings/poop are so healthy for plants is because they are full of NUTRIENTS. The same
foods we eat to stay healthy (vegetables, fruits, etc.) are what worms eat to make soil.

Activity 2: Worm Observations and Drawings (15-20 minutes)

- Remind students about the ABCDEs of a scientific awing using the poster.

- Set up a science notebook page with the date and title

- Distribute a worm on a tray (with wet paper towel piece below it so it doesn’t dry out) to every student .
- Circulate as students do their scientific awings.

Closing (2 minutes)

- Review vocabulary: DECOMPOSER, NUTRIENT

- Ask: Can worms eat our garbage? Repeat the worm song as students leave the garden. “Munch, munch, munch.
Wiggle, wiggle, wiggle. Poop, poop, poop. Soil, soil, soil.”

- Practic moving (“wiggling”) like a worm to get into line.

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
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MILK APPLE

NEWSPAPER LETTUCE (LEAF)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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BANANA PEEL HAMBURGER

EGG SHELLS ROCK

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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TITLE|INVENT A CREATURE
GRADE | First Grade

UNIT | 2

LESSON | 7

OVERVIEW | In this lesson, students will use their knowledge of habitats and
animal needs to invent a creature that lives in the garden.

Time: 45 minutes
Key Terms: HABITAT, FOOD, WATER, SHELTER, SPACE
Focus Questio : What creature could survive best in our garden?

Objecti es: Students will be able to...
1. create an animal that lives in the garden.
2. state how their animal obtains what it needs to survive from our garden.

Greens from the garden

Any other fruit or vegetable, cut
into small pieces

Optional: hon vy to drizzle over
insects

Materials/Prep Work:
Option 1: N ture Art Creature Option 2: dible Creature Option 3: orksheet
[0 Nature art materials (stic s, 1 Plates [0 Worksheet (a ached) or science
rocks, leaves, etc). 1 Apples, cut into small slices notebooks
[0 Optional: What Makes a O cCarrots, sliced O Pencils
Habitat” poster (available in [0 Sunfl wer seeds/sunfl wer [0 Colored Pencils
Curriculum Visuals linked in the seed bu er I Clipboards
Table of Contents). 1 Celery, cut into thin stic s
[ Raisins
Il
Il
Il

Student Prior Knowledge: Students know that animals need food, water, shelter, and space from their habitat and
that a habitat is a home.

Lesson Steps

Introductio : Animal Evidence (5 minutes)
- Two-minute challenge: students search for evidence of animals in the garden.
- Brainstorm what animal evidence might look like (holes in leaves, feathers, footprints, actual animals, etc).
- Ask students what animals need to get from their HABITAT (FOOD, WATER, SHELTER, and SPACE) and what our
garden animals might eat/drink and where they might live/find space).
- Revisit our essential que tion f om Lesson 1: What makes a good home?
- Explain We have been studying our garden and the habitats that exist in our garden. Today, you have a chance to
use your imagination o invent a new creature that could live in the garden.
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Activity 1: Invent a Creature (20 minutes)

- Note: Be sure to frame this activity as an “imagination creation” and not  essarily something that would/could
exist in nature.
- Explain that students will get to invent a creature that lives in the garden.
- Brainstorm examples of creatures students could invent.
- Share that students will be sharing their creatures with their classmates and they need to include how the garden
habitat helps their animal survive.
- Option :Invent a Nature Art Creature
- Demonstrate how to build one and explain what materials they can use (stic s, rocks, leaves, etc).
- Remind students to be respectful of other tudents’ artwork.
- Students can work alone, in partners, or in groups.
- Option 2: | vent an Edible Creature
- Demonstrate how to build an edible creature.
- Remind students there is no eating u til the end of class.
- Divide students into groups/assign them a spot to make their creatures.
- Note: if students finish earl , they can create another creature or build their creature a habitat in the
garden.
- Option 3: 1 vent a Creature on Paper
- Demonstrate how to draw their creature on the paper.
- Remind them to include labels, descriptions, and olor.

Activity 2: Gallery Walk (15 minutes)

- Prompt students to share how their animal survives in the garden habitat. This can be done in partners or as a full
class.
- Key Questions
- How does the animal use the garden habitat to survive?
- What is the name of your creature? (This just included because kids love to name things).

Closing (5 minutes)

- Review the definition of a hab at.
- Key Questions:
- What kinds of creatures did you invent today in the garden?
- Could your imaginary animals or real animals move to a di erent habitat and still su vive?

Additional Information

NGSS:

[LS1.A] Structure and Function: All o ganisms have external parts. Di erent animals use their body parts in di erent
ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and ake in food, water
and air. Plants also have di erent parts (roots, stems, leaves, fl wers, fruits) that help them survive and grow. (1-LS1-1)
[LS1.D] Information P ocessing: Animals have body parts that capture and convey di erent kinds of information
needed for growth and survival. Animals respond to these inputs with behaviors that help them survive. Plants also
respond to some external inputs. (1-LS1-1)

Blog Links

1. F. Lynn (2015, May 14). “You can’t want the dough. You knead it.” [Web log post]. Retrieved June 6, 2019, from
htt s://miralomagarden.wordpress.com/2015/05/14/you-cant-want-the-dough-you-knead-it/
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Name:

Invent a Garden Creature

Animal Name:

Where in the garden habitat does you animal find it's...

Food:

Water:

Shelter:
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SECOND GRADE CURRICULUM
TABLE OF CONTENTS:

Unit 1: Life Cycles
Unit 2: Soil and Decomposition

Second Grade Unit 1: Life Cycles

OVERVIEW:

This unit introduces students to organism life cycles. Lesson 1 (Plant Life Cycle) introduces students to each stage

of the plant life cycle. Lesson 2 (Flowers and Seeds) familiarizes students with fl wers and seeds and furthers their
knowledge of plant reproduction. In Lesson 3 (Pla t Life Cycle Salad), students use di erent plants that represent
the stages of the plant life cycle to create a salad. Lessons 4 and 5 (Worm Life Cycle and Insect Life Cycle) use familiar
garden organisms as life cycle case studies. Students delve into each stage of the life cycle and explore how these
creatures grow and eventually reproduce.

FOCUS QUESTIONS:

1. Why do plants change over time
2. What is the job of a fl wer?

3. Do worms always look the same?
4. Do insects have babies?

NGSS:

[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow. (2-LS2-1) Plants
depend on animals for pollination or o move their seeds around. (2-L52-2)

[LS1.B] Growth and Development of Organisms: Reproduction is esse tial o the continued xistence of every kind of
organism. Plants and animals have unique and diverse life cycles. (3-LS1-1)

[ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly, over a time period
much longer than one can observe. (2-ESS1-1)

[LS2.A] Interdependent Relationshi s in Ecosystems: The food of almost any kind of animal can be traced back to
plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the
animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or
plants parts and animals) and therefore operate as “decomposers.” Decomposition ventually restores (recycles)
some materials back to the soil. Organisms can survive only in environments in which their particular needs a e met. A
healthy ecosystem is one in which multiple species of di erent types are each able to meet their needs in a relati ely
stable web of life. Newly introduced species can damage the balance of an ecosystem.
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[LS2.B] Cycles of Ma er and Energy Transfer in Ecosystems: Ma er cycles between the air and soil and among plants,
animals, and microbes as these organisms live and die. Organisms obtain gases and water from the environment, and
release waste ma er (gas, liquid, or solid) back into the environment. (5-L52-1)

Lesson #

Title

Plant Life Cycle

Flowers and Seeds

Life Cycle Salad

Worm Life Cycle

Insect Life Cycle

Unit 1: Life Cycles

In this lesson, students will...

Explore the reason for a seed and the key elements of the plant life
cycle. The class will then work together to create a large model of
the plant life cycle using examples from the garden and have the
opportunity to germinate seeds.

Dissect fl wers and perform a play to understand how plants att act
pollinators to reproduce.

Use di erent ingredients representing phases of the pla t life cycle
to make a salad. The recipe includes sprouts, lettuce/ mi ed greens,
sunfl wer seed, strawberries, edible fl wers (chive), and honey/
balsamic/oil dressing. Students will eat and enjoy at the end of
class.

Observe an example of an animal life cycle by looking at di erent
stages of a worm'’s life cycle.

Learn the di erent stages of an insect life cycle through a story, bug
hunt, and evolution ame.
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TITLE| PLANT LIFE CYCLE
GRADE | Second Grade

UNIT | 1

LESSON | 1

OVERVIEW | In this lesson, students will explore the reason for a seed and the
key elements of the plant life cycle. The class will then work together to create
a large model of the plant life cycle using examples from the garden and have
the opportunity to germinate seeds.

Time: 45 minutes
Focus Questio : Why do plants change over time
Key Terms: SEED, SEEDLING, PLANT, FLOWER, POLLINATOR, FRUIT

Objecti es: Students will be able to...
1. name the six stages of the plant life cycle and identi y these stages in the garden.
2. plant seeds in germination bags or observations

Materials/Prep Work:

[J Plant Life Cycle poster, available in Curriculum Visuals in the Table of Contents.
[ Labeled pictures of each stage of the plant life cycle
[0 Draw a large circle with empty boxes for each stage of the plant life cycle for Activity
[J Prepare bean baby necklaces
[0 Small ziplock jewelry bags with a hole punched near the top
[0 Wet co on ball inside each bag
[0 2 beans per bag
[ String to tie a necklac
[0 Radish seeds to sprout for L3: Life Cycle Salad, with small pots and soil in which to plant (Radish seeds are a good
choice for this activity be ause of their sort germination period)
[0 Optiona : Plant Life Cycle worksheet (one per student) a ached below
[0 Optiona : Pencils and/or markers

Note: Contact Trader Joe’s or a local grocery store this week to see if they can donate fl wers for the next
lesson (L2: Flowers and Seeds).

Lesson Steps:

Introduction: elcome and Engage (10 minutes)
- Greet the class and hand each student a bean (or other seed) as they walk into the classroom space. Tell them to
carefully observe their seed.

- Ask: What is the job of a seed?
- Write students answers on the board
- Say: Today our science question is, Why do plants change over time

n
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- Show students pictures (or real examples) of di erent phases of the plant life cycle.
- Ask for student volunteers to hold the pictures in front of the class.
- Work together as a class to put the photos in order from fi st to last. (Have students vote by pointing | ft or
right to indicate the correct order.) Continue this activity  til ou have the order: SEED, SEEDLING, PLANT,
FLOWER, POLLINATOR, FRUIT
- Discuss what comes from a fruit and ask if the cards should stay in a line. Help students understand that life
cycles are cyclical, and ask the student volunteers to arrange themselves in a circle to emphasize the point.

- Show students the Plant Life Cycle poster to reiterate.

Activity 1: Let's Make A Plant Life Cycle (10 minutes)

- Explain the activity di ections
- Students will collect plant parts in di erent stages of the life cycle from the garden to add to an outline drawn
by the instructor beforehand
- Set up: Draw a circle with big empty boxes where students can place each item. Draw the seed and pollinator,
as these can be difficult or students to collect in the garden.
- Demonstrate how to look for each phase of the life cycle and provide examples.
- Review which plants students can or cannot pick from.
- Demonstrate how to properly pick items from the garden and place them in the cycle model.
- Have students complete the activit . Challenge each student to find very stage of the life cycle in the garden.

Note: Be sure to clearly mark plants that students can/can not pick from. Another option is o pre-pick
items from the garden and have students place them in the correct place in the circle. If using one big
model creates conflict or the class, pre-draw multiple models and have tudents work in small groups.

Activity 2: Bean Babies! (10 minutes)

- Remind students of the bean seeds they observed at the beginning of the class. Give each student 2 beans and
ask them to describe the bean to a partner.

- Distribute bean baby bags, show students the wet co on ball and ask them why they think the bean needs a wet
co on ballinside.

- Demonstrate how to put the beans inside of the bags and wear them as necklaces.

- Tell students that the bags will hang in their classroom (or other accessible space) where they will be able to
observe them the following week.

Note: It can be helpful to store bean babies in a warm space inside. If the garden educator does not have
access to an indoor space we suggest asking the classroom teacher to take them inside.

Activity 3: Sprouting Sprouts! (5 minutes)

- Show students the radish seeds that will be used in L3: Life Cycle Salad
- Ask students what stage of the plant life cycle will come next. Have them share out.
- Start SPROUTS for next lesson’s plant life cycle salad. (This can be a demonstration or the full class or an activity
for small groups of students to complete.)
- Fill small plastic pla t containers with potting soil. Using our index fin er, make small holes (depth of fi st
knuckle).
- Drop in 2-3 seeds, cover, and water.
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Closing: (10 minutes)

- Ask students to share predictions about h w their bean will change over the next week.
- Review parts of the plant life cycle by calling out the stage and having students repeat and it and act it out.
- SEED (Students squat down and put their arms around their legs to make a small ball like a seed underground)
- SEEDLING (Students stand halfway up to show growth and hold their hands out to make small leaves)
- PLANT (Stand all the way up, stretch out arms and face palms upward to make a full grown plant)
- FLOWER (Turn one hand into a cup shape, like a fl wer)
- Remind students that fl wers att act pollinators
- FRUIT (Turn the other hand into a “pollinator” that visits the “fl wer.” Make the “fl wer” turn into a juicy fruit.
Adding a buzzing sound will help students remember the pollinator.)
- SEED (Students squat down and put their arms around their legs to make small ball like a seed underground)
- Remind students that inside of the fruit are seeds, which will sprout and form new plants.
- Revisit the focus question Why do plants change over time ”
- Have students share out to check for understanding.

Additional or Al ernative Activity: Use the wo sheet a ached below to have students go on a life cycle
scavenger hunt in the garden.
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Name:

Plant Life Cycle Scavenger Hunt!

Can you find these life cycle stages in the
garden?

Life Cycle Stage Yes/No

A seed

A sprout (small young plant)
An adult plant

A plant with a flower

A plant with a fruit

A pollinator

Sketch your favorite lifecycle stage below.

Name:

Plant Life Cycle Scavenger Hunt!

Can you find these life cycle stages in the
garden?

Life Cycle Stage Yes/No

A seed

A sprout (small young plant)
An adult plant

A plant with a flower

A plant with a fruit

A pollinator

Sketch your favorite lifecycle stage below.
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TITLE| FLOWERS AND SEEDS
GRADE | Second Grade

UNIT | 1

LESSON | 2

OVERVIEW | In this lesson, students will perform a play as a way of introducing
the concept that plants produce flowers to attract pollinators, which helps
them make new plants. They will further their understanding of this concept
through a flower dissection.

Time: 45 minutes

Focus Questio : What is the job of a fl wer?

Key Terms: FLOWER, POLLEN, NECTAR, POLLINATOR

Objecti es: Students will be able to...

1. describe the parts of a fl wer.
2. explain that the purpose of a fl wer is to produce seeds.
3. explain the role of pollinators in fl wer reproduction

Materials/Prep Work:

[0 Flowers with big, visible parts for dissection--Al troemeria/Peruvian lilies, Tiger lilies, or tulips are good options.
See if Trader Joe’s or a local grocery store can donate fl wers.

[ Plant Life Cycle poster (found in Curriculum Visuals, linked in the Table of Contents)

[ Parts of a Flower poster (found in Curriculum Visuals, linked in the Table of Contents)

[J Images of a fl wer turning into a fruit--passion fruit vines illustrate this really well.

[0 Magnifying glasses

[ Clipboards, pencils

[J Science notebooks or worksheet (a ached below)

[0 Optiona : tape

O Pollination Pl y props:

2 cups labeled “nectar”

2 bags of pom-poms labeled “pollen”

2 necklace signs labeled “fl wer” on one side and “seed” on the other
2 necklace signs labeled “bee”

bee props (a pipe cleaner proboscis, wings, antennae, etc.)

OO00O00O

Lesson Steps:

Introduction: erbal Scavenger Hunt (10 minutes)

- Greet students at the garden entrance
- Ask students to share what they learned in the last class.
- Tell students to find one  wer in the garden and observe it closely (note that all students should have their own
fl wer).
- Think-pair-share: “What is special about your fl wer?”
- Tip: If you ask students to pick a fl wer it can be helpful to teach or review the Rule of 10. This rule asks
students to only pick fl wers from a plant that has 10 or more fl wers.
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- Think-pair-share: Why do plants make fl wers of so many di erent colors, shapes, sizes, and smells?
- Have students share out and record answers on the board.
- Say: Today our science question is, What is the job of a fl wer?”

Activity 1: Flower Dissection (10 minutes)

- Explain that students are detecti es, trying to crack the case of “What is the job of a fl wer?”

- Demonstrate how to carefully handle a fl wer while dissecting. Explain th t students will need to be gentle in
order to keep all parts of the fl wer intact.

- Distribute clipboards, pencils and notebooks. Give each pair of students a fl wer and magnifying glass.

- Instruct students to separate the fl wer into di erent parts, making 3-5 observations and que tions

- Share questions and o servations, writing them on the bo d.

Activity 2: Pollination Play (10 minutes)

- Ask students “What animals have you seen near fl wers? What are those animals doing when they visit a fl wer?”
- Have students talk to a partner and then share out.
- Record answers on board.
- Defin POLLINATOR: an animal that helps plants make fruit. Use the Parts of a Flower poster to explain that
pollinators do this by moving pollen from one part of a fl wer to another part.
- Explain that four students will act out a short skirt to explore how insects and other animals play an important
role in the plant life cycle. (As you call students up to participa e, give them the props outlined above in the
materials sections.)
- Select 2 students to be fl wers and 2 students to be a pollinator of their choice.
- Have the student bees act out drinking NECTAR (have all students say together) from a fl wer, getting POLLE
(have all students say together) stuck to them in the process.
- Have the student bees then visit another FLOWER and trade POLLEN before going back to their hive to make
honey.
- The student fl wers then become SEEDS, at which point they give their tags to other students. These new
students become new FLOWERS. Repeat a few times

Activity 3: Flower Dissection Part 2 (10 minutes)

- Instruct students to go back to their fl wers and try to find the ollowing:
- POLLEN
- The pieces of the fl wer that hold the POLLEN
- The pieces of the fl wer that collect POLLEN when pollinators come to drink nectar
- The pieces of the fl wer that att act POLLINATORS
- Distribute worksheets. Students can tape the pieces of the fl wer to the worksheet/notebook, draw them, or
simply sort them and compost the pieces when finished
- Circulate and help students as needed.

Closing: (5 minutes)

- Ask: How do fl wers att act pollinators?
- Review the Parts of a Flower poster, asking students to share their observations f om Activity 3.
- Revisit the focus question: What is the job of a fl wer?”

San Francisco, CA | © Education Outside 2019



Optional Activity: This lesson does not ocus heavily on the transformation of  wer=> fruit—> seed, which
is an important concept to grasp. There are a few activities that ould be done to elaborate upon this
topic:
- If there are plants in your garden available for this activit , students can try to sketch the di erent
steps in fl wer/fruit development. Passion vine is a great living example of this transformation
- Alternativel , if there are plants that have gone to seed, students can tape a bud, fl wer, fruit and/or
seed to a worksheet or notebook.
- If you do not have enough plants for all students to observe their own, you can also pass around
examples of each stage from one plant (poppies work well for this).

Additional Information:

NGSS:
[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow. (2-LS2-1) Plants
depend on animals for pollination or o move their seeds around. (2-LS2-2)

Classroom extensions: Read The Reason for a Flower by Ruth Heller

Blog Links:

1. K. Owyang (2015, May 11). “Bees + Flowers + Pollination = Hon y!” [Web log post]. Retrieved June 14, 2019,
from htt s://educationoutside fy.wordpress.com/2015/05/11/bees-fl wers-pollination-hon y/
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Name Date

Pollen Pieces that hold pollen

Pieces that collect pollen Pieces that att act pollinators
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TITLE| PLANT LIFE CYCLE SALAD
GRADE | Second Grade

UNIT | 1

LESSON | 3

OVERVIEW | In this lesson, students will review the life cycle of plants by
preparing a salad with ingredients that represent an example of each stage.

Time: 45 minutes
Focus Questio : What is the job of a fl wer?
Key Terms: LIFE CYCLE, SEEDS, SPROUT, SEEDLINGS, LEAVES, FLOWERS, FRUITS

Objecti es: Students will be able to...
1. describe the plant life cycle.
2. follow directions o prepare a salad.

Materials/Prep Work:

[0 Printed Plant Life Cycle Salad Recipe (a ached below)

Cutting bo ds

Scissors

Jar with lid

Measuring spoons

Measuring cups

Strainer

Salad tongs

Small trays or bowls for serving -- one per student

Sunfl wer seeds

Radish sprouts from L1: Plant Life Cycles

Lettuce (or other le fy green)

Strawberries

Edible fl wers (chive, borage, nasturtium, pineapple sa e, etc.)
Hand saniti er or hand-washing statio

Plant Life Cycle poster, available in Curriculum Visuals in the Table of Contents.
Clipboards, pencils

Crayons/colored pencils

Optiona : Examples of recipes with pictures or illustration

OO0O00O00O000O00O0000O00

OO000O

Note: This lesson involves eating. B fore the lesson, check in with the classroom teacher about students with food
allergies!
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Lesson Steps:

Introduction: Pla t Life Cycle Yoga (5 minutes)

- Greet the class at the garden entrance.

- Provide hand sanitizer or ask students to wash their hands at a hand-washing station.

- Lead students to the seating area.

- Show students the radish sprouts from L1: Plant Life Cycle.

- Act out the plant life cycle as a group, as taught in L1: Plant Life Cycle and summarized below. Reference the

Plant Life Cycle poster as needed.
- Begin with all students pretending to be SEEDS (crouched down, holding onto knees). Then grow into SPROUTS
(stand up a little, knees are still bent, two hands out like little leaves) and SEEDLINGS (stand up and reach out
arms a little more). Grow a FLOWER (make a flower shape with one hand), turn the flower into a FRUIT (clasp
hands together), and finally open the fruit to show SEEDS (open fruit hand and point to imaginary seeds).

Activity 1: Cooking (10 - 15 minutes)

- Introduce students to the salad ingredients and read through the recipe together.
- Make the salad. See recipe for directions

Activity 2: Drawing the recipe (10 -15 minutes)

- A er students complete their cooking station, distribute examples of illustrated recipes for students to look at.
(See Blog Links below for an example.)

- Instruct students to read and illustrate their the Plant Life Cycle recipes with their own drawings.

- Distribute the recipe for students to complete their illustrations while aiting o cook.

Tip: Students in Activity 1 will finish at d erent times. S t up Activity 2 o be self directed or facilitated
by another educator so that students can transition from Activity 1 o Activity 2 with minimal support.

Activity 3: Eat (10 minutes)

- Pass out small trays with forks, adding a small portion of salad o each. Explain that students should wait for
everyone to be served before eating

- Thank the garden and eat the salad together.

- Ask students to name the parts of the salad that represent each phase of the plant life cycle. Record answers on
the board.

Closing: (5 minutes)

- Revisit the science question of the d y “What does the plant life cycle taste like?”
- Share appreciations or the group and the food.

Blog Links

K. Owyang (2014, December 19). “What’s Cooking in the Outdoor Classroom?” [Web log post]. Retrieved June 14,
2019, from htt s://educationoutside fy.wordpress.com/2014/12/19/whats-cooking-in-the-outdoor-classroom/
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Plant Life Cycle Salad
Materials:

Cutting bo ds

Scissors

Plastic kni es

Jar with lid

Measuring spoons

Measuring cups

Strainer

Salad tongs

Small trays or bowls for serving (one per student)

Instruction ards for each ingredient station, as described bel w

OO0Oo0O0OooOoood

Recipe:

Ingredients
- Sunfl wer seed - SEEDS
- Radish sprouts - SPROUTS
- Lettuce (or other le fy green) - ADULT PLANT
- Strawberries - FRUIT
- Edible fl wers (chive, borage, nasturtium, pineapple sa e, etc.) - FLOWERS

Dressing
- 1 tablespoon honey
- 1 tablespoon balsamic vinegar (optional
- % cup olive oil
- 2 pinches of salt

Instruction

1. Divide the ingredients into stations. Include an in truction ard with instructions on h w to complete each

station. (Su fl wer seeds can be added at the end of the salad).
- Radish sprouts - Harvest sprouts from tray with scissors. Wash sprouts with water and pat dry with a towel.
- Lettuce - Ha vest lettuce f om the garden (if you have it growing), wash lettuce, ently rip off each le fand tear
into 3-4 pieces.
- Strawberries - Harvest from the garden (if you have them growing), wash, use plastic kni es to cut off g een
tops and then cut each berry into 8 pieces.
- Edible fl wers - Harvest from the garden (if you have them growing), remove excess stems and leaves, wash.
- Dressing - Add each ingredient to a Mason jar and take turns shaking until fully mi ed.

2. Assign groups of students to each ingredient station. H ve them work together to complete the station

3. Once finished, ask tudents to add the ingredients to large salad bowl and wash all dishes.
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TITLE| WORM LIFE CYCLE
GRADE | Second Grade

UNIT | 1

LESSON | 4

OVERVIEW | In this lesson, students will observe an example of an animal life
cycle by looking at different stages of a worm's life cycle.

Time: 45 minutes

Focus Questio : How does a worm change over time?

Key Terms: LIFE CYCLE, EGG, HATCHLING, JUVENILE WORM, ADULT WORM

Objecti es: Students will be able to...

1. identi y each stage of the worm life cycle.
2. use magnifying lenses to make detailed observations of ormes.

Materials/Prep Work:

[0 Worm bin

[0 Scoops of worm bin material in containers (used lunch trays or small yogurt work well)

I Parts of a Worm poster (available in Curriculum Visuals, linked in the Table of Contents)

[J ABCDEs of Scientific awing® poster (available in Curriculum Visuals, linked in the Table of Contents)

[0 Examples of eggs, hatchlings, juvenile worms and adult worms in small containers (baby food jars or small test
tubes work well)

[ Signs for each stage of the worm life cycle, placed at di erent stations a ound the garden.

[0 Magnifying glasses

[ Science notebooks

[ Clipboards, pencils

Lesson Steps:

Introduction: M stery Creature (10 minutes)

- Greet students at the garden entrance
- Introduce worms with a riddle. Give students clues describing a worm. Ask students to put their fin er on their
noses when they “knows” the answer. Remind them not to shout out the answer.
- Say: This creature...
- Has no eyes, no ears, no nose.
- Has a mouth, but no teeth.
- Breathes through its skin.
- Has fi e hearts.
- Once most or all students know the answer ask them to all say it on the count of three.
- Ask students to share with a friend some of the things they’ve noticed about orms as they walk to the seatin
area.
- Have students share out and record on board.
- Say: Today our science question is, “H w does a worm change over time

”n
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Activity 1: Worm Life Cycle (15 minutes)

- Show students di erent stations with xamples of worms at di erent life cycle stages.
- EGG, HATCHLING, JUVENILE WORM, ADULT WORM
- Review the expectations about orking with live animals in the garden.
- Explain that students will be observing and recording each stage of the worm life cycle with a scientific awingin
their science notebooks.
- Make sure to emphasize that they should label the stage and follow the ABCDEs of scientific awing. Have the
poster visible for reference.
- Demonstrate how to rotate through stations
- Divide students into groups and assign them a station
- Circulate through stations helping tudents make and record observations
- Once students have finished each tation t ansition back o the seating a ea.
- Debrief as a class and draw the life cycle on the board.
- Collect science notebooks.

Activity 2: Worm Bin Observation (15 minutes)

- Demonstrate proper worm-handling techniques.

- Distribute scoops from the worm bin to small groups.

- Students will observe castings with magni ying glasses.

- Challenge students to find each tage of the worm life cycle.

- Circulate to help students find di erent stages of the worm life cycle.

- Show the Parts of a Worm poster for students to reference while they make observations

Closing: (5 minutes)

- Think-pair-share: What did you observe while looking at the worm bin material?
- Have students share out and record on board.

- Revisit focus question: “H w does a worm change over time
- Have students share out and record on board.

”

Additional Information:

NGSS:
[LS1.B] Growth and Development of Organisms: Reproduction is esse tial o the continued xistence of every kind of
organism. Plants and animals have unique and diverse life cycles. (3-LS1-1)

Classroom extensions: Read Yucky Worms by Vivian French

References:

1. ABCDE’s of Scientific awing. Full Option Science ystem, Lawrence Hall of Science, U.C. Berkeley. Science
Notebooks In Grades 3-6, p. 16
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TITLE | INSECT LIFE CYCLE
GRADE | Second Grade

UNIT | 1

LESSON | 5

OVERVIEW | In this lesson, students will learn the different stages of an insect
life cycle through a story, bug hunt, and evolution game.

Time: 45 minutes
Focus Questio : Do insects have babies?
Key Terms: EGG, LARVA, PUPA, ADULT

Objecti es: Students will be able to...
1. describe the stages of an insect life cycle.
2. compare insect and plant life cycles.

Materials/Prep Work:

0 Images of:

[ The life cycle stages of di erent garden insects, particularly darkling be tles

I A caterpillar
[0 Bug boxes or clear vials for catching bugs
[ Insect Life Cycle poster (available in Curriculum Visuals, linked in the Table of Contents)
LI Plant Life Cycle poster (available in Curriculum Visuals, linked in the Table of Contents)
[0 Clipboards, pencils

Lesson Steps:

Introduction: A Be tle Mystery (10 minutes)

- Meet students at the garden entrance

- Ask: “How do you know something is young or a baby?”
- Have students discuss as they walk to the seating a ea.
- Call on a few students to share out answers and record on the board.

- Show students a picture of a beetle pupa. Ask students to share what they notice
- Have students make guesses and record on the board.

- Say: Today our science question is, “Do insects h ve babies?”

Activity 1: Beetle Story (10 minutes)

- Tells students a story: Once upon a time Bob and B verly Beetle decided to start a beetle family. They burrowed

into the ground to make their cozy beetle home where Beverly laid their baby beetle egg. They were so excited to
welcome baby beetle into the family. They waited and waited and waited next to their egg, hoping to see the moment
it hatched, when Little Bob y Beetle would enter the world. Finally, the day came. The egg trembled and cracked
open, but to their horror what emerged did not look like a beetle at all! It was long and squirmy and it kind of looked
like their caterpillar neighbor (show image). Though confused, and somewhat terrified, th y continued o take care of
this creature. As Bobby Beetle grew larger and larger, he shed his skin several times
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One day, Beverly Beetle went to check on Little Bob y Beetle who did not look like a larvae any longer! Instead, all
that she could find in Little Bo y Beetle’s room was a hard, white shell where he once was (show image). Bob and
Beverly Beetle were so sad, thinking they had lost their precious Little Bob y. Months went by, and Bob and Beverly
had started to give up hope of ever seeing Little Bob y again. They decided to keep this mysterious white, shell-like
thing in Bobby Beetle’s room to remember him. And then, one day, months later, when Bob and Beverly were having
their morning breakfast of dead broccoli leaves, they heard a rumbling in Little Bobby Be tle’s room. Their little be tle
hearts were beating so ast, nervous and scared of what they might find behind the doo . They took a deep breath,
and together pushed the door open and there they saw LITTLE BOBBY BEETLE! He finally loo ed just like them (show
image)! Little Bob y Beetle had entered the final tage of his life cycle and had become a full grown adult beetle. He
had six jointed legs, two antennae, one thorax, one abdomen, and a head. Bob and Beverly were so happy to have
Bobby back and the little Be tle family lived happily ever a er. THE END.

- You can add movements and sounds or change the names of the beetles in the story to fit your tudents’ needs and

context.
- Think-pair-share: What do you think happened in this story?

- Record student answers on the board.

Activity 1: Insect Life Cycle Hunt (10 minutes)

- Introduce the terms EGG, LARVA, PUPA, ADULT and show images or examples for each.

- Have students make up hand motions or each stage.

- Show images of the life cycle stages of di erent insects that might be in the garden.

- Review expectations or handling live animals in the garden.

- Instruct students to try to find insects tdi erent stages in their life cycles, catching them in bug boxes or cups.
(If your garden doesn’t have many insects or they are hard to find, ollect some real life examples prior to class for
students to examine).

- Share what students found with a gallery walk.

Activity 2: Plant and Insect Life Cycle Comparison (10 minutes)

- Split students into groups of 3-4. Show students the Plant Life Cycle and Insect Life Cycle posters.
- Ask students to record 3-5 answers on a piece of paper for the following questions about the li e cycles:
- How are they the same?
- How are they di erent?
- What do you still onder? What questions do ou have?
- Share out as full group.

Closing: (5 minutes)

- Revisit focus question: “Do insects h ve babies?”
- Have students share out and record.

Additional Information:

NGSS:

[LS1.B] Growth and Development of Organisms: Reproduction is esse tial o the continued xistence of every kind of
organism. Plants and animals have unique and diverse life cycles. (3-LS1-1)
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L. Sim. (2014). Darkling Beetle Life Cycle [image]. Retrieved on June 4th, 2019 from http:/ cpsteamwork6.wee-
bly.com/animal-life-cycles.html
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Second Grade Unit 2: Soil and Decomposition

OVERVIEW:

This unit familiarizes students with the components of soil and how they are created. Lesson 1 (Decomposition
Experiment pt. 1) connects some of the topics covered in Unit 1, worms and insects to soil. Lesson 2 introduces
students to the decomposers in the garden. Lessons 3 and 4 (Soil Composition t. 1 & 2) introduce students to soil
“ingredients,” and in Lesson 6, students use edible ingredients to make a Soil Sti -Fry. In Lesson 5 (Decomposition
Experiment pt. 2), students revisit their decomposition xperiments and review how this process helps create healthy
soil.

FOCUS QUESTIONS:

1. What happens to our garbage over time

2. What would our garden look like without decomposers?
3. Where does soil come from?

4. Is all soil the same?

NGSS:

[ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly, over a time period
much longer than one can observe. (2-ESS1-1)

[LS2.A] Interdependent Relationshi s in Ecosystems: The food of almost any kind of animal can be traced back to
plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the
animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or
plants parts and animals) and therefore operate as “decomposers.” Decomposition ventually restores (recycles)
some materials back to the soil. Organisms can survive only in environments in which their particular needs a e met. A
healthy ecosystem is one in which multiple species of di erent types are each able to meet their needs in a relati ely
stable web of life. Newly introduced species can damage the balance of an ecosystem.

[LS2.B] Cycles of Ma er and Energy Transfer in Ecosystems: Ma er cycles between the air and soil and among plants,
animals, and microbes as these organisms live and die. Organisms obtain gases and water from the environment, and
release waste ma er (gas, liquid, or solid) back into the environment. (5-LS2-1)
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Lesson #

Unit 2: Soil and Decomposition

Title

Decomposition
Experiment, Part 1

Decomposers in the Garden

Soil Composition, Part 1

Soil Composition, Part 2

Decomposition
Experiment, Part 2

Soil Stir Fry

In this lesson, students will...

Be introduced to the concept of decompositionands tup a
decomposition xperiment by placing a variety of objects in a bag of
moist soil for one month. Students will observe if and how the items
decompose over time. Stude ts will draw each object and make a
simple prediction about wh ther or not it will decompose.

Explore the garden and hunt for the FBI (fungus, bacteria, and
invertebrates). Students will record their findings in their science
notebooks and generate questions about the o ganisms they found.

Work in small groups as space travelers trying to decipher the
composition of soil.

Review soil components and try to make soil using rocks, water, air
and organic ma er. Students will use tools to compare di erent soil

types.

Revisit their decomposition xperiment and observe the results.
Students will record their observations and elate their discoveries
to the components of soil.

Make a stir f y with di erent ingredients to represent the
components of soil: quinoa/rice/black rice (soil), black beans and
sunfl wer seeds (rocks), salt and cumin (minerals), and leaves
(organic ma er).
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TITLE| DECOMPOSITION EXPERIMENT PART 1
GRADE | Second Grade

UNIT | 2

LESSON | 1

OVERVIEW | In this lesson, students will be introduced to the concept of
decomposition and set up a decomposition experiment by placing a variety of
objects in a bag of moist soil for one month. Students will observe if and how
the items decompose over time. Students will draw each object and make a
simple prediction about whether or not it will decompose.

Time: 45 minutes
Focus Questio : What happens to our garbage over time
Key Terms: DECOMPOSITION, DECOMPOSE, SOIL, ROT

Objecti es: Students will be able to...
1. explain the concept of decomposition.
2. set up an experiment.
3. record observations and ma e predictions via writing and sci  tificill tration

Materials/Prep Work:

[J Small plastic t ash bags
O Soil

I Items for decomposition xperiment
Stic s

Bread/bagels
Sporks

Apples, cut in half
Rocks

Banana Peels

Paper

[0 Worksheets

[ Clipboards, pencils

OO0O000O00O

Lesson Steps:

Introduction: De ompo-what? (10 minutes)
- Greet students at the garden entrance.
- Two-minute challenge: Instruct students to look for something on the ground of the garden that they think
belongs in the trash and bring it to the seating a ea.
- Collect student objects in a large bin or on a table.
- Hold up one item at a time, including i ems that you will put in the experiment bag. For each item, ask: “What will
happen to this item as it sits in our garden over time ”
- Record student answers on the board (also record them on paper in order to reference them during part 2 of
the experiment).
- Say: Today our science question is, What happens to our garbage over time

n
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Activity 1: Experiment Setup (25 minutes)

- Explain that students will set up an experiment to see how di erent items change over time. Th y will make
observations er a few weeks to see what has changed.
- Demonstrate how the experiment will be set up and how to fill out the orksheet.
- Option 1: Whole class xperiment
- Distribute worksheets, clipboards, and pencils.
- Garden educator chooses the materials that will go in the decomposition xperiment bag.
- Garden educator places trays with individual items around garden.
- In small groups, students rotate to visit to each tray and record their predictions
- If students need increased support, fill out the fi t item as an example for the class.
- Place all items in the bag. Fill with soil and tie closed. If necessa v, label bag.
- Option 2: Small g oup experiment
- Distribute worksheets, clipboards, and pencils.
- In small groups, students decide which of the items provided by the garden educator they would like to put
in the bag. They can also select additional i ems from the garden.
- Students record the items added to the bag and write their predictions
- If students need increased support, fill out the fi titem as an example for the class.
- Place all items in bags. Fill with soil and tie closed. Label bags with tudent names.

Closing: Reflect on Set-Up (10 minutes)
- Think-pair-share predictions.

- Record student answers on the board.
- Revisit focus question: What happens to our garbage over time

”

Additional Information:

NGSS:
[ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly, over a time period
much longer than one can observe. (2-ESS1-1)

Classroom Extensions:
- Show a view of a bowl of fruit decaying, in “Still Li e.” [Jonathan Pascual]. (2013, May 27). Still Li e by Sam Taylor-
Wood [Video File]. Retrieved from htt s://www.youtube.com/watch?v=BJQYSPFo7hk

Blog Links:

- T. Colonnese (2015, February 26). “Spring Valley Green Schoolyard: Decompose, Break Down!” [Web log post].
Retrieved May 23, 2019, from htt s://springvalleygreenschoolyard.wordpress.com/2015/02/26/decompose-break-
down/
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Name Date

Decomposition Experiment
Question:

What happens to di erent objects when they sit in a bag of moist soil for a month?

Materials:

[ Plastic ba
I Moist soil
] Objects: stick, ba el, plastic spork, apple, pla tic cup, banana peel, and pape

Procedure:

1. Gather all the materials for the experiment.

2. Put moist soil into the plastic bag

3. Look at each object and draw each object in the “Before” boxes

4. Make a prediction about each object - will it chan e a er one month? Circle yes or no. If you circle yes, write
how you think the object will change over one month.

5. Place all objects in the bag with soil and tie the bag shut

6. Wait one month.

7. A er one month, open the bag and pour it out onto a tray. Search for the 7 objects and draw each one that you
find. Ma e a conclusion about each object. Did the object change a er one month? Circle yes or no. If you circle
yes, write how the object changed.

8. Do you see any pa erns (things that are the same or di erent) in the objects that changed and the objects that
didn’t change?

Object Before A er one month
Predict: Will Conclude: Did
Draw the Object the object Draw the Object the object
changea er changea er
one month? one month?
1. Stic yes / no yes / no
2. Bread yes / no yes / no
3. Spork/
plastic cu yes /no yes /no
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Object Before A er one month
Predict: Will Conclude:
the object Did the
Draw the Object ) Draw the Object object
changea er
changea er
one month?
one month?
4. Apple yes / no yes / no
5. Rock yes / no yes / no
6. Banana es /no es/no
peel y ¥
7. Paper yes / no yes / no
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TITLE| DECOMPOSERS IN OUR GARDEN
GRADE | Second Grade

UNIT | 2

LESSON | 2

OVERVIEW | In this lesson, students will explore the garden and hunt for
agents of the FBI (Fungus, Bacteria, and Invertebrates). Students will record
their findings in their science notebooks and generate questions about the
organisms they found.

Time: 45 minutes
Focus Questio : What would our garden look like without decomposers?
Key Terms: DECOMPOSITION, DECOMPOSER, FUNGUS, BACTERIA, INVERTEBRATES

Objecti es: Students will be able to...
1. identi y FBl in the garden.
2. explain that FBI help break down organic ma er.
3. record the decomposers they find and enerate questions about them

Materials/Prep Work:

[0 Members of the FBI displayed on trays
O Moldy bread/food
0 Invertebrates (worm, roly poly, etc)
O Mushroom and/or other fungus
[0 Other examples from the garden
Containers/cups to collect FBI members
Magnifying glasses
FBI Decomposers poster (available in Curriculum Visuals, linked in the Table of Contents)
Worksheet (a ached below) or science notebook to record findings and wri e question
Images of common garden decomposers
Optiona : Costumes to dress students at fungus, bacteria, and invertebrates

OoO0oooo

Lesson Steps:

Introduction: FBI | troductio (10 minutes)
- Greet students at the garden entrance.
- Two Minute Challenge: Instruct students to find a le f on the ground and bring it back to the seating ci cle. (If
the garden does not have enough decomposing leaves, collect leaves from a di erent source and pass them out to
students.)
- Have students get into groups of 4-5.
- Ask: Do all of the leaves look the same? How do they look the same or di erent?
- Have students discuss in the answer in small groups.
- In the same small groups, have students arrange the leaves in order of most green/fresh/new to most brown/
dead/old looking.
- Think-pair-share: What is happening? Why do the leaves look di erent?
- Have students share out their answer.
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- Introduce the word DECOMPOSE. Use the FBI Decomposers poster as a visual.
- Write it on the board and have students make up an action or DECOMPOSE.
- Say: Today our science question is, What would our world look like without decomposers?”

Activity 1: FBI Hunt (10 minutes)

- Challenge each group of students to find a place in the arden where DECOMPOSITION is taking place.
- Suggest areas like under logs, rocks, or old plants. You can also pre-mark spaces in the garden for groups to
explore.
- Once students have found DECOMPOSITION, have them look closely at the area.
- Walk around between the areas and prompt students to think about what they notice.
- Transitio students back to the seating a ea and have students share out one thing they noticed in their a ea.
- Record answer on the board.
- Think-pair-share: What do all these things have in common?
- Introduce the terms FUNGUS, BACTERIA and INVERTEBRATES and explain that the FBI help break down organic
ma erin the garden.
- Use the FBI Decomposers poster as a visual.
- Share with students that members of the FBI are hiding throughout the garden. Explain that it is their mission to
find the FBI.
- Think-pair-share: What members of the FBI are in our garden?
- Share out and record on board.

Activity 2: Record Findings and Ask Questions (10 minutes)

- Distribute worksheets with examples of FBI/DECOMPOSERS.
- In their groups, students will return to the area in the garden where they located decomposition happening.
- They will use the worksheet to identi y DECOMPOSERS and generate questions about their findings

Activity 3: What is the FBI? (10 minutes)

- Introduce the members of the FBI (students can be dressed as fungus, bacteria, and invertebrates or the garden
educator can introduce them with hand motions)
- FUNGUS: give students examples of fungus (mushrooms, mold, etc). Have students make the shape of
mushrooms with their bodies.
- BACTERIA: give students examples of bacteria (beneficial in ogurt, lives in and on bodies, and can also make
people sick). Have students shout “bacterial!”
- INVERTEBRATES: have students feel their spines with their fin ers. Share that invertebrates are creatures with
no backbone. Have students give examples of invertebrates from their FBI hunt.
- Share that the FBI are DECOMPOSERS. Review what DECOMPOSERS do.

Closing: (5 minutes)

- Discuss FBI/DECOMPOSERS.
- How do DECOMPOSERS benefit the arden?
- Where else might we find membe s of the FBI?
- Revisit focus question: What would our garden look like without decomposers?”
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Additional Information:

NGSS:

[LS2.A] Interdependent Relationshi s in Ecosystems: The food of almost any kind of animal can be traced back to
plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the
animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or
plants parts and animals) and therefore operate as “decomposers.” Decomposition ventually restores (recycles)
some materials back to the soil. Organisms can survive only in environments in which their particular needs a e met. A
healthy ecosystem is one in which multiple species of di erent types are each able to meet their needs in a relati ely
stable web of life. Newly introduced species can damage the balance of an ecosystem.

[LS2.B] Cycles of Ma er and Energy Transfer in Ecosystems: Ma er cycles between the air and soil and among plants,
animals, and microbes as these organisms live and die. Organisms obtain gases and water from the environment, and
release waste ma er (gas, liquid, or solid) back into the environment. (5-LS2-1)

Classroom extensions:
- Listen to the song, “FBI (Fungus, Bacteria, and Invertebrates)” by the Banana Slug String Band. [Banana Slug

String Band]. (2011, March 21). FBI (Fungus, Bacteria and Invertebrates) [Video File]. Retrieved from htt s://www.
youtube.com/watch?v=cBzXhOO-MEc.
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Name Date

Decomposers in our Garden

Circle each decomposer you find a ound the garden.

BT T T T

5. Centiped 6. Sow Bug 7. Milipede 8. Spider

Decomposers are important because

Brainstorm questions ou have about the decomposers you found.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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TITLE | SOIL COMPOSITION PART 1 (ADAPTED FROM THE “SPACE TRAVELERS"
LESSON IN LIFE LAB'S THE GROWING CLASSROOM ACTIVITY GUIDE?)

GRADE | Second Grade
UNIT | 2
LESSON | 3

OVERVIEW | In this lesson, students will work in small groups as space travelers
trying to decipher the composition of soil.

Time: 45 minutes

Focus Questio : Where does soil come from?

Key Terms: SOIL, MINERALS, WATER, AIR, ORGANIC MATTER

Objecti es: Students will be able to...

1. identi y four di erent components in soil.

Materials/Prep Work:

OoodoooOood

Soil Composition poster (available in Curriculum Visuals, linked in the Table of Contents)
Soil in containers

Tweezers for each group

Trowels for each group

Magnifying Glasses for each group

Worksheet for each group (a ached below)

Clipboards, pencils

Lesson Steps:

Introduction (10 minutes)

- Greet students at the garden entrance.
- Explain that the class will be transported to another place and that they will have to use their imagination o solve
an important mystery.
- Ask students to get into their spaceship and close their eyes (Have them act it out by putting their hands ver
their heads in a pointed spaceship shape). Count down from 10.
- Tell a story: Imagine that we are scienti ts from the Planet Zog, journeying to Planet Earth on the Star Ship Zogma.
We have been chosen to make an important journey. The people of Zog are growing ti ed of raiding other planets
for food, and want to find out h w to grow their own food. Our astronomers have detected a faraway planet called
Earth, which appears to be covered in green plants. Our computers have analyzed the reason for this and it appears
to be a combination of sun, ater, air, and a brownish-gray substance called “soil.” On Zog we have plenty of sun,
water, and air, but no soil covering the rocky ground. It is difficult or us to believe that all of Planet Earth’s food
comes from this substance. Our mission as scienti ts is to find this m terial called “soil,” dissect it, and record each
and every ingredient in our computer. This will allow us to learn the secret of this material so we can make soil back
on Planet Zog. Upon landing we will break into groups of scienti ts. Each team will use the specially designed tools
that our engineers have created just for this purpose. Remember: It is crucial to the success of our mission that
each and every substance found in the soil be recorded.
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Activity 1: Soil Dissection (15 minutes)

- Divide students into small groups for them to begin their investi ation.
- Distribute trowels, tweezers, magnifying lenses, worksheets, clipboards and pencils.
- Instruct students to find a s oop of soil and bring it back to their investi ation tation. H ve students dissect the
soil and write down the di erent things they find.
- Many groups will list among their ingredients “dirt” or “brown stu .” Challenge them to figu e out what the
brown stuff is. The simple t answer: It’s just smaller pieces of all the other ingredients.
- Note: Giving silly names to tools (i.e. a “Super Scientific Soil ooper” instead of a spoon) is a great way to
excite students more!

Activity 2: Soil Recipe (15 minutes)

- Return to the circle. Allow each team to share what they found in their soil.

- Make a list on the whiteboard.
- Reveal the Soil Compositio poster, showing the soil “ingredient” categories (45% Minerals, 25% water, 25% Air,
and 5% organic ma er).
- Write MINERALS, WATER, AIR and ORGANIC MATTER as headings on white board. Go through each of the
ingredients that students found and list them under the correct heading.

Closing: (5 minutes)

- Ask students to get back in their space ships. Count down from 10 and head back to Planet Earth.
- Ask: What would our Earth look like if we did not have soil?
- Revisit the focus question Where does soil come from?”

Additional Information:

NGSS:
[ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly, over a time period
much longer than one can observe. (2-ESS1-1)

References:

1.Ja e, A., Appel, G. (2007) The Growing Classroom. South Burlington, Vermont: National Ga dening Association
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Name Date

Save Planet Zog!

What is the recipe for soil?

Name Date

Save Planet Zog!

What is the recipe for soil?
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TITLE | SOIL COMPOSITION PART 2 (Adapted from the "Space Travelers” lesson

in Life Lab’'s The Growing Classroom activity guide?)

GRADE | Second Grade
UNIT | 2
LESSON | 4

OVERVIEW | In this lesson, students will review soil components and try to
make soil using rocks, water, air and organic matter. Students will use tools to
compare different soil types.

Time: 45 minutes
Focus Questio : Is all soil the same?
Key Terms: SANDY, CLAY, LOAMY, DECOMPOSITION, WEATHERING

Objecti es: Students will be able to...
1. understand that soil forms very slowly, over a long period of time.
2. observe and compare di erent types of soil.

Materials/Prep Work:

Space travelers worksheets from L3: Soil Composition t. 1

Bucket or bin for each group

Water in buckets, distributed around garden, or another water source

Cups/watering cans for collecting ater

Trowels for each team

Clipboards

A picture comparing the size of soil particle

At least 3 di erent types of soil: Clay, Sandy and Loamy - may need to be sourced from di erent location
Di erentsized si ers (If you don’t have si ers you can use large plastic ontainers with di erent sized holes
punched in the bo om)

Signs for eachs soil station: Cl y, Sandy and Loamy

Soil Composition poster (available in Curriculum Visuals, linked in the Table of Contents)

OO0 OO0O0O0OOO0OooOoao

Student Prior Knowledge: Students should have an understanding of the components of soil through L3: Soil
Composition t. 1.

Lesson Steps:

Introduction: S ve Planet Zog (5 minutes)
- Greet students at the garden entrance
- Explain: We will be heading back to Planet Zog. Ask students to get in their spaceships and count down from 10.
- Ask students to share what they remember about soil from the last class.
- Remind them of the components of soil using the Soil Composition po ter
- Say: Today the science question is, “Is all soil the same ”
- Explain that it will be their mission to discover the answer to help Planet Zog.
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Activity 1: Make Soil (10 minutes)

- Divide students into the same groups from the previous lesson.

- Distribute the worksheet from the previous lesson, as well as a bucket or bin for students to make soil.

- Instruct students to collect the materials wri en on their worksheets from around the garden. (The garden
educator can also pre-collect and provide all materials.)

- Challenge teams to use the raw ingredients to manufacture soil (For example, scraping rocks together, breaking
twigs apart, and adding water and air.)

Activity 2: 100 year Process (10 minutes)

- Return to the circle and collect materials.

- Ask: Were you able to make soil? Why or why not?

- Explain that each inch (show an inch with your fin ers) of soil requires more than 100 years to form, by the
processes of WEATHERING and DECOMPOSITION. WEATHERING is when rocks and minerals are broken down

by weather, including rain, wind, and ice. Our hands and tools cannot equal the power of weathering and
decomposition! Als , soil is alive, with more than 100 billion microorganisms living in a pound of soil (fill a buc et
with a pound of soil to show students), in addition o the roots, insects, worms, and other living things we can see
in the soil. There is no recipe that could duplicate this substance so full of life and so necessary for life!

Activity 3: Soil Comparison (15 minutes)
- Explain: Not all soils are the same. The minerals in soil can be all di erent sizes. Introduce the terms SANDY, CLAY
and LOAMY and show a diagram of soil particle si e.

- Have teams rotate through di erent soil stations, sifting d erent types of soil at each station in o der to observe
the di erent particle si es in the soils. Ask students to compare and contrast the di erent soil types.

Closing: (5 minutes)

- Class Discussion:
- How were the soils similar? Di erent?
- What plants do you think would grow best in the clay soil? Sandy soil? Loamy soil?
- What type of soil do we mostly have in our garden?
- Revisit focus question: Is all soil the same?
- Share out and record answers on the board.

Additional Information:

NGSS:

[ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly, over a time period
much longer than one can observe. (2-ESS1-1)

References:

1.Ja e, A., Appel, G. (2007) The Growing Classroom. South Burlington, Vermont: National Ga dening Association
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TITLE| DECOMPOSITION EXPERIMENT PART 2
GRADE | Second Grade

UNIT | 2

LESSON | 5

OVERVIEW | In this lesson, students will revisit their decomposition experiment
and observe the results. Students will record their observations and relate their
discoveries to the components of soil.

Time: 45 minutes
Focus Questio : What happens to our garbage over time
Key Terms: DECOMPOSITION, DECOMPOSE, ORGANIC MATTER, ROCKS/MINERALS
Objecti es: Students will be able to...
1. observe that organic ma er decomposes while other ma er does not.

2. explain that decomposition akes time
3. communicate their observations o their classmates.

Materials/Prep Work:

[0 Bags with soil and experiment items from L1: Decomposition Experime t Part 1.

[0 Decomposition Experime t Worksheets from each student from L1: Decomposition Experime t Part 1.
O Trays

0 Clipboards, pencils

[0 Crayons/colored pencils

[0 FBI Decomposers poster (available in Curriculum Visuals, linked in the Table of Contents)

[0 Optiona : Soil Compositio poster (available in Curriculum Visuals, linked in the Table of Contents)

Student Prior Knowledge: Students know that decomposers help organic matter break down into smaller
components (L2: Decomposers in the Garden). Students also understand that soil is made of organic matter, rocks/
minerals, water, and air (L3: Soil Composition Pt.1 & L4: Soil Composition Pt.2).

Lesson Steps:

Introduction: De omposition Explo ation (5 minutes)
- Greet students at the garden entrance.
- Remind students they set up a decomposition xperiment at the beginning of the unit.
- Ask: “Do you remember what items we put in our experiment?”
- Have students list out answers, record on the board
- List items one by one and ask students to share with a partner what they think has happened to the item.

Activity 1: Revisit Decomposition Experiment (20 minutes)

- Demonstrate how to fill in the orksheet with observations. If necessa v, fill out an xample as a class.
- Distribute worksheets, clipboards, and pencils.
- Option 1: Whole Class Experime t
- Unveil the items from the bag one at a time
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- Choose one item to look at as a class. Discuss what students notice
- Place other items on trays and have students place them around the garden.
- Dismiss students to record their observations about the i ems as they rotate through the stations
- Remind students to include detail when drawing and to use descripti e words.
- Option 2: Small G oup Experiment
- Distribute bags and trays to each group.
- Students remove items from the bag and record their observations in their g oup.

Activity 2: Observation Explanation (10 minutes)

- Ask students to share their observations about each i em. Ask:

- Which items decomposed? What is your evidence that they decomposed?

- Which items did not decompose? What is your evidence?
- Record student observations on the boa d by dividing the items into categories (decomposing and not-
decomposing).

Closing: (10 minutes)

- Reflec on the experiment results together through the following questions
- How can you tell if an item is decomposing?
- What do the decomposing items have in common?
- What would the decomposing items look like in one more month? In a year?
- Do all items decompose at the same rate?
- What do you still onder about the items in the experiment?
- Revisit the focus question: What happens to our garbage over time ”

Additional Information:

NGSS:

[ESS1.C] The History of Planet Earth: Some events happen very quickly; others occur very slowly, over a time period
much longer than one can observe. (2-ESS1-1)

San Francisco, CA | © Education Outside 2019



TITLE | SOIL STIR FRY
GRADE | Second Grade
UNIT | 2

LESSON | 6

OVERVIEW | In this lesson, students will cook a stir fry that contains black
rice or quinoa (soil), black beans and sunflower seeds (rocks), salt and cumin
(minerals), and greens from the garden (organic matter).

Time: 45 minutes
Key Terms: ORGANIC MATTER, ROCKS, MINERALS

Objecti es: Students will be able to...
1. name the ingredients of soil.
2. harvest from the garden and practice their ooking skills.

Materials/Prep Work:

[ Materials from Black Bean Quinoa Stir f y (a ached below). Note: Using red or black quinoa for this recipe to make
it more soil-like. Black rice is another great option that tudents may prefer. You could also add in some noodles to
represent worms- get creative

Stir F y Recipe printed (one per student)

Soil Compositio poster (available in Curriculum Visuals, linked in the Table of Contents)

Science notebooks

Pencils, markers, crayons, etc.

oOooad

Student Prior Knowledge: Students should have an understanding of the components of soil from L3: Soil
Composition Pt. 1 and L4: Soil Composition Pt. 2

Note: This lesson involves eating. B fore the lesson, check in with the classroom teacher about students with food
allergies.

Lesson Steps:

Introduction: at Dirt! (5 minutes)
- Greet students at garden entrance.
- Provide hand saniti er or ask students to wash their hands at a hand-washing station
- Ask students to name the ingredients of SOIL (MINERALS, ORGANIC MATTER, AIR and WATER). Use the Soil -
Compositio poster as a guide.
- Include movement or hand gestures for students to use as the say the names
- Explain that students will be eating soil during the lesson
- Ask students to turn to a partner and make guesses about how we might eat soil.

Activity 1: Cooking Stir Fry (20 minutes)

- Review proper cooking procedures (Keeping hands off of the hot tove top, washing hands, etc.)
- Prepare the soil stir f y as described in the recipe below.
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Activity 2: Soil Stir Fry Recipe (10 minutes)
- Discuss how each ingredient in the recipe represents a part of SOIL.
- There is WATER in the ORGANIC MATTER, quinoa and oil.
- By stirring e are adding AIR.
- ROCKS are represented by quinoa, seeds and beans.

- Smaller MINERALS are salt and cumin.
- Instruct students to record the recipe in their science notebooks, drawing a picture of each ingredient and

connecting it othedi erent elements of soil.

Closing: Enjoy! (10 minutes)
- Pass out small trays with forks, adding a small portion of tir f y to each. Instruct students to wait for everyone to
be served before eating

- Thank the garden and eat together.
- Ask students to name which parts of the stir f y represent each part of soil.

- Record answers on the board with pictures.
- Ask students to share their favorite parts of the stir f y.

San Francisco, CA | © Education Outside 2019



Black Bean Quinoa Stir Fry

Materials:

OO0000O

Stove

Pan

Spoon for stirrin

Bowls filled with ater for washing harvested produce
Plates, spoons/forks

Recipe:

Ingredients
- % cup oil
-2 tsp cumin
- 4-5 cloves garlic, minced
- 1 can black beans, drained and rinsed
- Greens from the garden, one leaf per student (kale, spinach, chard, tatsoi, etc.)
- %3 cup sunfl wer seeds
- Salt & Pepper
- 3 cups pre-cooked grain (Using red or black quinoa for this recipe to make it more soil-like. Black rice is another
great option
- Optiona : other veggies of your choice!

Instruction

1.
. Demonstrate how to harvest greens from the garden. Make sure greens are properly identified

. Instruct students to harvest 1-2 leaves each

. Demonstrate how to wash leaves in large wash bins with water

. Instruct students to rip leaves into bite sized pieces and place them into a large bowl.

. Heat 2 tbsp oil, cumin and garlic over low-medium heat.

. Add leaves one handful at a time, | tting tudents stir or add le ves if desired.

. Continue ooking leaves, adding oil as needed. When all leaves are tender, add beans, quinoa, and seeds.
. Season to taste. Serve and enjoy!

O 00NV WN

Prepare quinoa, garlic, and beans before class.
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THIRD GRADE CURRICULUM
TABLE OF CONTENTS:

Unit 1: Plant Adaptations
Unit 2: Animal Adaptations

Third Grade Unit 1: Plant Adaptations

OVERVIEW:

This unit introduces the idea of adaptations y highlighting h w plants reproduce and create new plants that grow in a
certain environment. Students deeply observe seeds and plant parts to understand how certain structures help plants
survive. In lesson 1 (Plant Part Inquiry) students review plant parts and their functions. Lesson 2 (Seed Dissection

and 3 (Seed Dispersal) give an overview of how seeds are structured to travel to new locations and g ow into plants,
and lesson 4 (Adapt-A-Seed) allows students to share what they’ve learned through a creati e activit . Lessons 5 (Leaf
Structure and Drought Tolerant Adaptations) and 6 (D ought Tolerant Scavenger Hunt) underscore the structures

of leaves that help them make energy and thrive in di erent environments. Lesson 7 (Invent a Plant) provides an
opportunity for students to synthesize all that they’ve learned about plant adaptations. The unit oncludes with
students learning how to record and communicate their observations in lesson 8 (Field Journaling

FOCUS QUESTIONS:
1. Which part of the plant is most important for the plant’s survival?
2. What is the most important part of a seed?
3. If a seed wanted to travel, how would it do it?
4. How do seeds travel?
5. What environment is best for a leaf?
6. Which roots are good at getting ater?
7. What does a plant perfectly adapted for its environment look like?
8. What makes an e ecti e field journale try?

NGSS:

[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow, and also depend on
animals for pollination or o move their seeds around.

[LS2.C] Ecosystem dynamics, functionin , and resilience: When the environment changes some organisms survive and
reproduce, some move to new locations, some m ve into the transformed environment, and some die.

[LS4.C] Adaptation: articular o ganisms can only survive in particular e vironments.
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[LS3.A] Inheritance of Traits: Many characteristics of o ganisms are inherited from their parents. (3-LS3-1). Other
characteristics esult from individuals’ interactions with the e vironment, which can range from diet to learning. Many
characteristics i volve both inheritance and environment. (3-LS3-2)

[LS3.B] Variation of raits: Di erent organisms vary in how they look and function be ause they have di erent
inherited information. (3-LS3-1) The e vironment also a ects the traits that an organism develops. (3-LS3-2)

[LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)

Unit 1: Plant Adaptations

Lesson # Title In this lesson, students will...

Review the plant parts and their functions, as ell as the plant life
cycle. They will then practice scie ti ally drawing and labeling a
chosen plant. As a class, students will graph the plant parts found on
their plants.

1. Plant Part Inquiry

Learn how seeds survive by dissecting a bean seed and examining its
2. Seed Dissection parts. Each student will complete a scientific awing and label the
parts of a bean seed.

Learn about seed crowding through a skit and learn how seeds
disperse themselves to avoid crowding. We will connect this to the
concept of adaptations. Stude ts will end by searching the garden
for seeds and trying to identi y how they travel.

3. Seed Dispersal

Identi y the main adaptations th t enable seeds to travel in their
unique way via a matching game. Then, students will use a variety of

4, Adapt-a-Seed art materials to craft a seed th t has special adaptations th t allow
it to travel. Students will test and share their models at the end of
class.

Learn about the similarities and di erences between leaves by
Leaf Structure and Drought | collecting and o serving leaves, including succulent leaves. Students

Tolerant Adaptations will learn what leaf adaptations help o make a plant drought-
tolerant.
Complete a scavenger hunt searching for drought-tolerant leaf
adaptations. Stude ts will review the meaning of adaptations and
Drought-Tolerant . . e
6. various ways plant leaves have adapted to survive with limited

Scavenger Hunt . . . .
g water. Students will briefly discuss and o serve root types and their

drought-tolerant adaptations

Summarize all they have learned about plant adaptations y making
7. Invent a Plant a plant out of garden materials that is well suited for a particular
environment.

Learn about how scienti ts use field journals o record and
communicate observations of n tural phenomena through drawings

8. Field Journaling and writing. A er looking at various sample scientific field journ
pages, students will select a plant in the garden to be the subject of
their own field journal pa e.
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TITLE | PLANT PART INQUIRY (ADAPTED FROM ANNETTE HUDDLE AT SAN
FRANCISCO BOTANICAL GARDEN)

GRADE | Third Grade
UNIT | 1
LESSON | 1

OVERVIEW | In this lesson, students will review the plant parts and their
functions, as well as the plant life cycle. They will then practice making a
scientific drawing of a plant and labeling its parts. As a class, students will
graph the plant parts found on their plants.

Time: 45-55 minutes
Focus Questio : What part of the plant is most important for the plant’s survival?
Key Terms: ROOTS, STEM, LEAVES, FLOWERS, FRUIT, SEEDS, SCIENTIFIC DRAWING
Objecti es: Students will be able to...

1. describe a plant and its parts.

2. practice the ABCDE s of Scientific awing.
3. create a graph as a class.

Materials/Prep Work:

1 Parts of a Plant poster, available in Curriculum Visuals linked in the Table of Contents

1 ABCDE’s of Scientific awing! poster available in Curriculum Visuals linked in Table of Contents

1 Plant Parts Graph, clearly labeled (see blog links below for examples)

[ Stic ers, sticky no es, or pre-taped pieces of paper in 7 di erent colors; identi y which color will represent which
plant part

] Data collection orksheet for plant part hunt (a ached)

I Clipboards, pencils

[0 Crayons/colored pencils

] Label plants in your garden

[J Write instructions on boa d:

1. Two minutes to select plant in garden

2. Draw plant in pencil

3. Come back to the table to add color and labels

4. Add your plant parts to the class graph when it’s your turn

5. Write all questions and o servations ou have about your plant

6. Finished early? Find a partner who is also finished and sha e your drawings/tell each other about your plant

Lesson Steps:

Introduction: (10 minutes)
- Exploration: Stude ts have two minutes to walk around the garden and look for their favorite plant.
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Activity 1: Plant Part Review (10 minutes)

- Ask:
- What is your favorite plant?
- What are some things most plants need in order to grow?
- Apples, oranges, bananas, and mangoes are examples of what plant part?
- What part of the plant holds up the leaves, fl wers, and fruits?
- What job do roots do for a plant?
- Can you name all 6 parts of a plant?
- Review plant parts using a labeled drawing.

Optional: Activity 1: Pl t Part senses (5 minutes)
- PREP: Prepare 6 di erent boxes with a di erent plant part in each box. For example add fibrous root
of a clump of grass into a box for roots, celery into a box for stems.
- Have students put their hands in each box and guess which plant part they are feeling without looking
at the item.
- Encourage students to think about and discuss what part of the plant is in each box.

Activity 2: Plant Part Functions Dress-Up (10-15 minutes)

- Skit: Dress up a student/teacher as a plant, discussing the FUNCTION of each part as you add it to the student.
Other students are involved through actions indicated below. After you add new parts to the plant model, be sure
to repeat the parts that came before to reinforce the idea of a cycle with sequential steps (See Life Lab video for
an example: https://www.youtube.com/watch?v=8R7fVI7esZE).
- ROOTS (Wiggle toes like roots in the ground; make a sucking sound like you’re drinking through a straw): Roots
grow from the seed down into the ground, and absorb water and nutrients from the soil so the plant can grow
strong.
- STEM (Stand up straight with arms down): The stem holds up the plant so it doesn’t fall over and it is like a
giant straw for the water and nutrients to travel up from the roots.
- LEAVES (Stretch out arms and face palms up): Leaves receive water and nutrients from the stem and use
these, plus air and sunlight, to make food for the plant.
- FLOWER (Turn one hand into a cup shape, like a flower): Flowers attract pollinators to pollinate the flower.
- FRUIT (Use the other hand to pretend a pollinator visits your flower hand and it starts to turn into a juicy fruit):
The fruit is a suitcase for seeds.
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https://www.youtube.com/watch?v=8R7fVI7esZE

- SEED (Curl up in a small ball like a seed underground): Inside the fruit are seeds, which will sprout and form
new plants.

- Summarize the plant part review using the Parts of a Plant poster.

Activity 3: Plant Part Observations and Drawing (25 minutes)

- Explain: Students will select one plant in the garden to closely observe and draw. We’re also going to make a
graph of all the di erent plant parts we identi y in our plant observations
- Review SCIENTIFIC DRAWING using the ABCDEs poster.

- Accurate, Big, Colorful, Detailed, Explained

- Demonstrate a weak scientific awing, ask students what could make it stronger, and change the drawing

based on their suggestion
- Instruction :

1. Two minutes to select a plant in the garden

2. Draw plant in pencil

3. Come back to the table to add color and labels

4. Add your plant parts to the class graph when it’s your turn

5. Write all questions and o servations ou have about your plant on a sticky no e

6. Finished early? Find a partner who is also finished and sha e your drawings/tell each other about your plants.
- Distribute worksheets to students and send them off o work.
- Make Graph: Draw a graph on a poster paper. (See blog links below for examples). Label the X-axis with each of
the plant parts and the Y-axis with numbers. Choose a di erent color sticky no e for each of the plant parts. Have
students add a sticky no e to the graph for each plant part that they observed on their plant.

Closing: (5 minutes)

- Reflecti : Look at the graph as a class. Time permitti , discuss the results (continued in lesson 2). elate
di erent plant parts to seasonality/life cycles (i.e. apples (fruit) in the fall).
- Key Question :
- What do you notice about the g aph?
- Do you think this graph would look di erent during a di erent part of the year?
What is the most common plant part in our garden? Does that mean it is the most important?

Additional Information:

NGSS:
[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

Blog links:

- K. Owyang. (2014, October 29). Roots, Stems, Leaves, Flowers, Fruits and Seeds! [Web log post]. Retrieved June 7,
2019, from htt s://educationoutside fy.wordpress.com/2014/10/29/roots-stems-leaves-fl wers-fruits-and-seeds/
- S. Flynn. (2014, September 4). “Wait...is this a fruit?” [Web log post]. Retrieved June 7, 2019, from htt s://
miralomagarden.wordpress.com/2014/09/04/waitis-this-a fruit/

References:

1. ABCDE’s of Scientific awing. Full Option Science ystem, Lawrence Hall of Science, U.C. Berkeley. Science
Notebooks In Grades 3-6, p. 16

2. L. (Director). (2010, November 30). 6 Plant Parts Skit [Video file]. etrieved June 6, 2019, from htt s://www.
youtube.com/watch?v=8R7fVI7esZE
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Grade 3 L1, U1: Plant Part Inquiry

Plant Part Inquiry

Name Date

Meet A Plant!

Draw your plant below and identify its parts:
Circle the part on your plant that you think is most important for the plant to survive.

1. Remember the ABCDE's 2. Which parts does your plant have?
Accurate (d Roots
Big (J Stems
Colorful (1 Leaves
Detailed (1 Flowers
Explained d Fruit
(1 Seeds
d Mystery




TITLE | SEED DISSECTION
GRADE | Third Grade

UNIT | 1

LESSON | 2

OVERVIEW | In this lesson, students will learn how seeds survive by dissecting
a bean seed and examining its parts. Each student will complete a scientific
drawing and label the parts of a bean.

Time: 45-50 minutes

Focus Questio : What is the most important part of a seed?

Key Terms: DISSECT, FUNCTION, EMBRYO, SEED COAT, FOOD STORAGE

Objecti es: Students will be able to...

1. dissect a bean and use a hand lens to look closely at its parts.
2. make a scientific awing of the inside of a bean and label the parts of the seed.
3. understand how a seed survives until it eceives water and soil.

Materials/Prep Work:

OodooOooOoood

Large dry beans (pinto, kidney, scarlet runner, etc.), one per student

Beans soaked for 24 hrs, one per student (plus extras)

Beans that have begun sproutin a er soaking for a few days, one per student (plus extra)

Set up seeds on small trays for students to do dissection

Hand lenses

Large diagram of the inside of a seed with parts labeled

Bowl to collect seed parts a er dissectio

Seed Dissection orksheet or science notebooks

ABCDE’s of Scientific awing® poster available in Curriculum Visuals linked in Table of Contents
Clipboards, pencils

Student Prior Knowledge:

- ABCDE’s of scientific awing

Lesson Steps:

Introduction: (5 minutes)

- Distribute dry beans
- “I notice, | onder, It reminds me of”

- Record some of the “l wonder” questions on the boa d.
- Ask: What is the most important part of a seed?
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Activity 1: Seed Dissection (35 minutes)

- Ask: When you hear the word dissect, what do you think of?
- Once students have answered, Defin the word DISSECT (take apart).
- Ask: What do you think we can figu e out by dissecting a seed
- Instruct students to try to DISSECT dry beans (students will be unable to)
- Ask: Who is having trouble opening their seed? Why do you think that is?
- Ask: What do you wear when it gets cold outside? (A coat)
- Explain: Seeds also have coats (the hard outer layer)
- Think-pair-share: What is the FUNCTION of this seed coat? Why is it important?
- The seed coat protects the inside of the seed until it is in the p oper conditions o grow/germinate.
- Ask: How can we make the seed coat easier to open? (Answer: Soak in water!)
- Distribute soaked beans on a small tray to each student and collect dried seeds
- Key question :
- What do you notice about this seed
- How does it look di erent from the dry seed? (The seed coat should come o )
- Brainstorm ways to carefully DISSECT the bean.
- Review how to use magnifying lenses
- Review the ABCDE's of scientific awing
- Challenge students to DISSECT their beans (give them extra!) and record on their worksheets as many details
and questions as th y can about what’s inside.
- Prompt them to notice d tail by writing ords like texture, weight, color, pa ern, etc. on the board
- Have students come up with their own names for the di erent parts of a seed that they find and gi e their best
idea for the function of each of the parts
- Record student observations on the boa d.
- Review the questions f om the beginning of class. Were any answered? What would we need in order to
answer our questions
- Show the labeled bean seed poster, matching their observations with the labels on the po ter. Identi y the
main parts and their FUNCTIONS:
- Seed coat: protectio
- Embryo (baby plant): fi st root that will grow into ground when seed is planted and the fi st leaves that will
grow above ground when seed is planted
- Endosperm (plant food): surrounds roots and seed leaves and provides food for seed until the pla t can start
to make its own food.
- Prompt students to add labels to their scientific awings.
- Ask students to share any questions th y wrote during the dissection
- Distribute seeds that have started to germinate and ask students to DISSECT and scienti ally draw the seed (with
the main parts labeled).

Optional: If there is time, ollow with a seed germination activity and  serve changes as the plant
grows. Alternativel , students can simply take the germinated seeds home as a gift

Optional: Cut out onstruction paper seed oats, food, and baby plants and have students assemble
“bean books” in the correct order.
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Closing: (5 minutes)

- Reflection qu tion :
- If you were to watch the germinated seed over the next few weeks, what changes might you observe?
- What is the most important part of a seed?
- What might happen if seeds didn’t have a seed coat? An endosperm?

Additional Information:

NGSS:

[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow, and also depend on
animals for pollination or o move their seeds around.

References:

1. ABCDE’s of Scientific awing. Full Option Science ystem, Lawrence Hall of Science, U.C. Berkeley. Science
Notebooks In Grades 3-6, p. 16
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TITLE| SEED DISPERSAL
GRADE | Third Grade

UNIT | 1

LESSON | 3

OVERVIEW | In this lesson, students will learn about seed crowding through

a skit and learn how seeds disperse themselves to avoid crowding. We will
connect this to the concept of adaptations. Students will end by searching the
garden for seeds and trying to identify how they travel.

Time: 45 minutes
Focus Questio : If a seed wanted to travel, how would it do it?
Key Terms: SEED/PLANT CROWDING, DISPERSE, REPRODUCE

Objecti es: Students will be able to...
1. visualize seed crowding and understand why seeds need to travel/disperse from their parent plant.
2. name and explain the di erent ways that seeds travel (flo ters, flie s, hitchhikers, etc.), connecting this o the
concept of plant adaptations
3. identi y seeds in the garden and brainstorm how they might travel.

Materials/Prep Work:

I A fruit that has visible seeds inside as a snack for each student (i.e. snap peas, apple slices, cherries)

[J Coconut (or another type of seed that students find i teresting

[ Bright yarn or chalk to mark out rectangular “bed”

[J How Seeds Travel poster, available in Curriculum Visuals linked in the Table of Contents.

[0 Examples of di erent seeds: flo ters (coconut), flie s (maple seeds), hitchhikers (burrs as stic ers, berries as
poopers), and drop and rollers. (Ask your local nursery to cut seeds from their plants)

[0 Images of di erent seeds (Seeds: Pop, Stick, Glide y Patricia Lauber) (Examples: Blueberry, maple seed, coconut,
acorn, jewelweed, sand burr)

[ Science notebooks or data collection orksheet for seed hunt (a ached)

[ Clipboards, pencils

Lesson Steps:

Introduction: (5 minutes)
- Engage students by showing them a coconut and asking “If this coconut wanted to go on a trip, how would it
travel?”

Activity 1: Seed Crowding Skit (15 minutes)

- Explain that fruits carry seeds, sometimes e eat seeds, and sometimes e plant seeds to grow more plants or
REPRODUCE.
- Skit: Tell the story of a tree’s life cycle (seed—> plant-> fl wer— fruit-> seeds), with all students particip ting
- Ask one student to be the “parent tree” and act out the lifecycle in a ~ 2'x3’ “bed”. As the plant life cycle story
is retold, involve other students by asking for sound e ects of rain, sending out sunbeames, etc.
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- When ready to drop seeds, two “children trees” join the fi st in the bed as new seeds.
- Continue o act out until bed is oo crowded for new seeds to grow.
- Key Questions
- Is there enough room for you (trees) to spread out your branches?
- Are your leaves getting enough sunli  t?
- Is there space for more seeds to grow?
- Introduce the term SEED/PLANT CROWDING and relate it to personal space.
- Exploratio : Students have two minutes to search for crowded plants in the garden.

Activity 2: How and Why Seeds Travel (10 minutes)

- Think-pair-share: What do plants do to prevent seed crowding?

- Seeds travel or DISPERSE, away from their parent plant, so they have enough space to grow.
- Create a story of students on an epic adventure that interacts with the seed dispersal types. Students can act it
out when their part is read OR you can ask your students to wait to eat their snack until th y hear their name read
in the story.
- - Distribute the chosen fruit snack to students (snap pea, apple slice, cherry, etc)

The Mystery of the Traveling Seed

Once upon a time the e was a classroom of 3rd grade scienti ts. They had been studying a large apple tree that
grew nearby their school. They talked about how the tree had grown roots, how it had grown branches, and how

it had grown leaves. They talked about how it was once a ti y seed, made by another tree. Elliot piped up, “Well, if
it was a ti y seed on another tree, how did that ti y seed get all the way over here?” “Yeah!” said Cameron. “And
how did the seed of that bush get here?! And that fl wer? And that shrub?!” “It’s a mystery!” Angus shouted. “The
mystery of the travelling seed!” And so, the class of 3rd graders decided to journey into a forest to try and solve the
mystery of the travelling seeds. They brought their science clipboards, their magnifying glasses, and their special
scienti t hats (everyone takes out their imaginary science clipboard and magnifying glasses, and puts on their
imaginary hat). They started walking and soon enough came to a small stream. Next to this stream, there was a big
coconut tree with some delicious looking coconuts high in the branches. The students were drinking water from the
stream when suddenly (sound e ect), Sophia heard a loud splash. She looked up and saw that one of the coconuts
had fallen from the branches and landed smack dab in the middle of the water. “Look!” she said to her classmates!
And they all gathered around to watch as the coconut flo ted down the stream, washing up on the side of the
stream. Now, Omar had magical goggles that allowed him to speed up or slow down time. He put them on, (sound
e ect), and watched as that coconut sprouted, grew roots, and grew into a beautiful, all tree. He took the googles
off and old the other student’s what he saw. “Hmm,” Hannah said, “we should call these kinds of seeds FLOATERS.”
So, everyone wrote FLOATER down in their science notebooks and the students continued on their journ y. As they
walked away from the stream, the third grade students stumbled upon a large grassy field do ed with beautiful

fl wers. Venus pointed and exclaimed: “Check it out!” “Dandelions!” Isabella shouted. Just then, an enormous gust
of wind blew through the meadow. At that moment, the flu y dandelion seeds blew way up into the air and flo ted
on until th ylanded in another meadow far, far away. Joshua yelled: “Make a wish!” and he decided the scienti ts
should call those kinds of seeds FLIERS, so everyone wrote that down in their science notebooks. Ellio decided
that it was time or the scienti ts to move on so he led the third grade scienti ts under a beautiful aterfall to a
hidden rainforest. As the scienti ts entered the rainforest, he pointed to a very large tree and cried, “It’s a rubber
tree!” All of a sudden the scienti ts heard a large popping noise. “Whoa!” Carson shouted “the rubber seed pods
just literally exploded and their seeds fl w into the air,” “Interestin ,” Nehemiah observed, “I think we should call
these kinds of seeds POPPERS.” So all of the scienti ts wrote down POPPERS in their science notebooks. Out of
nowhere, an adorable little olf pup came running up to the scienti ts. “Awww!” Anson exclaimed. “Look how cute
he is!” As he bent down to pet the pup, he noticed the little guy had bu s all over his fur. Anson called Fiona over
to check it out and Vivienne explained- “Each of these little bur s actually contains a seed.”
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“Exactly,” Fiona added “The seed coat clings, much like Velcro, to animal fur or skin so that the seeds can be carried
to a spot far away from the mother plant.” “Wow!” Ella said. “We should call these kinds of seeds HITCHHIKERS”

So the scienti ts wrote HITCHHIKERS in their science notebooks. As they were writin , the pup gave a big tail wag
and ran o . In the distance, they could see him rolling around in the soil. Zoey declared: “I bet that’s making some
of those hitchhiker seeds fall off i to the ground.” “Defini ely,” Chloe added, “We’d probably see new plants in

that very spot if we were to return in a few months!” The scienti ts nodded in agreement, and continued on o a
beautiful o ange grove. They entered the orange grove, took a deep inhale of the citrus scent and looked around.
“OMG! Did you see that?!?” Anya shouted, “l just saw 5 oranges with seeds in them drop off the t ee and roll down
the hill.” “Hmm,” Tristan chimed in: “We should defini ely call these types of seeds DROPPERS” The rest of the

class nodded their heads in agreement and wrote down DROPPERS in their science notebooks. Out of nowhere, a
pack of baboons scurried from underneath a very large blackberry bush. They climbed up some trees and ate their
blackberries while looking down on the scienti ts. “Uh oh!” Hugo shrieked, “I think | know what’s going to happen
next.” Clarisse yelled: “Bombs away!” Leung Losi warned: “Everybody duck!!” At that moment, the baboons started
pooping. Fortunately, no one was hit, but it was certainly a close call. “Well,” Mr. Leung stated, “I think we should
call those kinds of seeds POOPERS.” So the scienti ts wrote POOPERS in their notebooks. A er that, the scienti ts
decided they had had enough with their adventure and that it was time o go back to the garden. So, one by one,
they marched back thinking about the six di erent types of seeds they had observed on their adventure: FLOATERS,
DROPPERS, POPPERS, HITCHHIKERS, FLIERS AND POOPERS.

The End.

- Explain the di erent methods of seed dispersal using photo visuals and real examples. Have students act out a
movement related to each method.
1. Floater (pretend to swim): Seeds flo t on water until th y arrive on land by waves or water movement in
streams.
2. Flier (pretend to fly): Seeds a e light and blow around in the wind.
3. Exploder (pretend to pop out of a pod and make bubble popping sound): Seed pods explode and send seeds
flying th ough the air.
4. Hitchhiker (pretend to look for someone to pick up; latch onto something you see): Seeds have rough sides
that get stuck to an animal’s fur and are carried until th y fall off of the animal: li e Velcro, with hooks at the
end.
5. Pooper (pretend to poop): Animals swallow whole seeds so the seeds pass through their body and are
returned to the ground in a new place through an animal’s droppings.
6. Drop and Roller (pretend hand is a fruit dropping from a tree and rolling down hill): Some fruits are round so
when they fall off the pla t they will roll away.
7. Human Helpers (pretend to plant seeds): We plant seeds; seeds can also get stuck to our clothes just like they
get stuck to an animal’s fur.

Activity 3: Seed Scavenger Hunt (10 minutes)

- Distribute worksheets to students (or have students set up a chart in their science notebooks).
- Demonstrate how to fill out the orksheet with labeled drawings.
- Applicatio : Students search for seeds in the garden and record how they think they disperse.
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Closing: (5 minutes)

- Reflection qu tions
- If a seed wanted to travel, how would it do it?
- Which sort of seed dispersal is best in a desert environment? On an island?
- What do humans use that are similar to seed dispersal methods?
- How would you explain to someone else how/why seeds move around?

Optional: ou can teach and sing this song with your students.

Seed Travelers
Sung to the tune of “Wheels on the Bus”

The birds eat the seeds and POOP them out
POOP them out, POOP them out
The birds eat the seeds and POOP them out
All through the garden

The seeds in the POPPERS go pop, pop, pop
Pop, pop pop, pop, pop, pop
The seeds in the POPPERS go pop, pop, pop
All through the garden

The FLOATERS and the FLYERS use wind and water
Wind and water, wind and water
The FLOATERS and the FLYERS use wind and water
All through the garden

The HITCH-HIKER grabs and holds on tig t
Holds on tig t, holds on tig t
All through the garden
All through the garden

Additional Information:

NGSS:

[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

Blog Links:

- S. Flynn. (2014, September 18). < “Smell my plant!”“It’s an insect. Like me!” = “Should we do exploding or
pooping?” [Web log post]. Retrieved June 7, 2019, from htt s://miralomagarden.wordpress.com/2014/09/18/
should-we-do-exploding-or-pooping/

Classroom Extension:

- Water dispersal video: Globalzoo. (2010, June 21). Retrieved June 07, 2019, from htt s://www.youtube.com/
watch?v=7UTWMhFhMFc

- Animal dispersal video: Globalzoo. (2010, June 21). Retrieved June 07, 2019, from htt s://www.youtube.com/
watch?v=8ZLv3xAjH3Q
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Grade 3 L3, U1: Seed Dispersal

Name Date

Seeds around our Garden

Different types of seed dispersal:

1. Floater (on water)
Flier (in the wind)
Exploder
Hitchhiker (on an animal’s fur)
Pooper (travel in animal’s stomach)
Drop and Roller

kW

Can you find seeds around our garden and figure out how they travel?

DRAW the seed you find here How do you think it travels?

Name Date




Grade 3 L3, U1: Seed Dispersal

Seeds around our Garden
Semillas en nuestra Jardin

Types of seed travel/Tipos de viaje de las semillas...

l.

5.

Float on water/Flotar en el agua
2. Flyin the wind/Volar en el viento

3.

4. Hitchhike (on an animal’s fur or inside an animal’s stomach!)/Hacer dedo (en el
pelo o el estdmago de un animal)

Explode/Explotar

Drop and Roll/Caer y Rodar

Can you find seeds around our garden and figure out how they travel?
¢Puedes buscar semillas alrededor nuestra jardin y resolver como viajar?

DRAW the seed you find here

DIBUJA la semilla que encuentres aqui

How do you think it travels?
¢Como piensas que viaje la semilla?




TITLE | ADAPT-A-SEED (ADAPTED FROM THE "ADAPT -A-SEED"” LESSON IN LIFE
LAB’'S THE GROWING CLASSROOM ACTIVITY GUIDE?

GRADE | Third Grade
UNIT | 1
LESSON | 4

OVERVIEW | In this lesson, students will review the main modes of seed
dispersal. We will identify the main adaptations that enable seeds to travel
in their unique way (ex: flier seeds have to be light and have parts that can
catch the wind) via a matching game. Then, students will use a variety of art
materials to craft a seed that has special adaptations that allow it to trave.
Students will test and share their models at the end of class.

Time: 45 minutes
Focus Questio : How do seeds travel?
Key Terms: ADAPTATION, FLOATER, FLIER, HITCHHIKER, EXPLODER, DROP, ROLLERS
Objecti es: Students will be able to...
1. recall the main modes of seed dispersal.

2. connect structural adaptations o each mode of seed dispersal.
3. design a seed able to travel in one of the dispersal methods.

Materials/Prep Work:

[0 How Seeds Travel poster, available in Curriculum Visuals linked in the Table of Contents

[ Trays for holding materials

[ Glue

] Tape

] Craft M terials, including Co on balls, bubble wrap, rubber bands, toothpicks, paper clips, napkins, tissu
paper, string, cloth, construction pape , feathers, aluminum foil, balloons, metal springs, cork, plastic bag

[] Seeds to adapt - bean seeds work best

] Bucket filled with ater for testing fl ters

I Fan for testing fli s

[0 Match Game Cards (Below)

Student Prior Knowledge: Students should be familiar with seed dispersal methods as taught in L3: Seed Dispersal

Lesson Steps:

Introduction: Thumb Game (5 minutes)
- Challenge students to untie and tie their shoes ake off their atch/unzip and zip their jacket without using their
thumbs.
- Class Discussion: Why was it so hard to complete the challenge without a thumb? How do thumbs help us
survive?
- Say: ADAPTATION is a trait or behavior that helps a plant or animal survive and reproduce.
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Activity 1: Matching Game or Charades (10 minutes for each activity, 20 if you do both)

- Explain matching game, using image below. Each group will get 1 set of cards. One set is of the dispersal methods,
the other set is of di erent structural adaptations th t help a seed travel in a certain way. The goal is to match each
of the adaptations with the orrect dispersal method (ex: matching hooked ends of a seed to a hitchhiker).
- Distribute cards. Allow 5 minutes to complete the game.
- Review answers as a class. Show poster with answers wri en up, hang on board for reference during seed
adaptation c eatio
OR
- Charades
- Use the seed dispersal adaptation ards for a game of charades. Have students select a seed dispersal type to
act out, and have the rest of the students guess.

Activity 2: Adapting Our Seeds (20 minutes)

- Note: Be sure to frame this activity in the lig t of being an “imagination creation” and not n essarily something
that would/could exist in nature.

- Explain: Each student will use craft m terials to add adaptations o an existing seed. Stude ts will pick one
structure they will change in order for the seed to be able to travel in one of the fi e ways. (Optional: Give tudents
the challenge to make a hitchhiker seed that is able to stick o the teacher, a floa er that can sail across a tub of
water without sinking, a flier that an travel from the “tree” (student) out of the “shade zone” (a few feet away
from the student so it wouldn’t be in the tree’s shadow), etc. Alternativel , students draw from a hat which travel
method they have to adapt their seed to fit.

- Distribute materials. Circulate to help students get on the right track and create a clear goal for how that
structural adaptation will help the seed t avel.

Closing: (10 minutes)

- Gallery walk: Each student must give their reasoning for how their seed’s structural adaptation will help the see
travel while other students ask questions. (Optional: Divide tudents into small groups to shorten the amount of
time this akes.)

Additional Information:

NGSS
[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

[LS2.A] Interdependent Relationshi s in Ecosystems: Plants depend on water and light to grow, and also depend on
animals for pollination or o move their seeds around.
[LS4.C] Adaptation: articular o ganisms can only survive in particular e vironments.

References:

1.Ja e, A., Appel, G. (2007) The Growing Classroom. South Burlington, Vermont: National Ga dening Association
2. E. (2014, September 18). & “Smell my plant!”“It’s an insect. Like me!” = “Should we do exploding or pooping?”
[Web log post]. Retrieved June 7, 2019, from htt s://miralomagarden.wordpress.com/2014/09/18/should-we-do-
exploding-or-pooping/
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Seed Disperal Cards
Blueberry Maple Seed

Coconut Acorn
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Seed Disperal Cards

Jewelweed Sand Burr
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TITLE | LEAF STRUCTURE AND DROUGHT-TOLERANT ADAPTATIONS

GRADE | Third Grade
UNIT | 1
LESSON | 5

OVERVIEW | In this lesson, students will learn about the similarities and
differences between leaves. Each student will collect a leaf from the garden.
We will discuss what parts they all have, focusing on veins and their function.
Then we will sort leaves to fit their environment/biome based on their
adaptations.

Time: 45-50 minutes

Focus Questio : What environment is best for a leaf?

Key Terms: VEIN, DROUGHT-TOLERANT, ADAPTATION, DROUGHT

Objecti es: Students will be able to...

1. identi y the main characteristics ommon to most leaves.
2. compare succulent and non-succulent plant leaves.
3. understand that there are a variety of common adaptations enabling pla ts to survive with little ater.

Materials/Prep Work:

OoOood

Image of leaf (draw on board or print)

Biome Images: Find images of: Tundra, Tropical Rainforest, Grassland, Wetland, Temperate Forest, Desert
Bucket to collect leaves a erinvesti atio

Samples or images of drought-tolerant leaf adaptations (thick and axy leaves, leaves with thorns, white-green
leaves, short and thin leaves)

Student Prior Knowledge: Students should have a basic understanding of the term ADAPTATION as introduced in L4:
Adapt-a-Seed.

Lesson Steps:

Introduction: (5 minutes)

- Two-minute challenge: Students observe leaves in the garden and pick one they think is interesting o bring back
to the outdoor classroom.

Activity 1: Leaf Structure (10 minutes)

- Pair-share about your leaf with a partner - Why do you think it is interesting? H w are your leaves similar/

di erent?

- Group share the similarities b tween the leaves that everyone picked; garden educator can write a list on board.
(As students list their similarities, use the ima e of a leaf as a visual.)
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- Topics to hit:
- Leaves have veins to carry water/nutrients and give structure to the leaf; most leaves have a midrib (main
vein down the middle)
- Most leaves are green (chlorophyll) This green is produced through a pigment called chlorophyll. Chlorophyll
is what helps leaves capture light in order for plants to make their own food.
- Show other leaves with di erent characteristics/ extures (hairy, spiky, thick, light/dark green, small/big)

Activity 2: Leaf Adaptation Sort (10-15 minutes)

- Show students images of di erent environments. Instruct students to place their leaf on top of the image of the
environment that they think their leaf is best adapted for. Have students explain what characteristics of the le f
influenced their an wer (i.e. thick skin, water inside of the leaves, etc.).
- Collect all leaves to put in the compost bin.
- Review ADAPTATION (a trait or behavior that allows a living thing to survive and reproduce in its environment).
- Discuss how leaves have adapted to survive with little ater (thick leaves store water, prevent evaporation). Based
on what you know about the climate of California, why might succulents grow well here?
- Brainstorm other leaf adaptations th t might make plants more likely to survive in their environment, based on
earlier leaf observations. Introduce and provide examples of adaptations tudents may not identi y:

- Hold water

- Thick and waxy skin

- Fuzzy hair

- Light green/white in color

- Small and thin

- Spikes for protectio
- Explain: There is a lot of evidence of these adaptations a ound our garden - we’ll be looking for them next week.
Time permitti , have students go out into the garden to identi y 1-2 examples of these adaptations

Note: You can also begin the leaf adaptations s avenger hunt (in the next lesson) and complete it
during the following lesson. There will likely be additional time or garden maintenance at the end of
the next lesson.

Activity 3: Garden Maintenance (10-15 minutes)

- Garden Jobs with students - responsible watering is a good fit if needed in our garden.

Closing: (2 minutes)

- Challenge students to find or ecall at least two examples of leaf adaptations in the arden.
- Ask: What environment is best for a leaf?

Additional Information:

NGSS

[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

[LS2.C] Ecosystem dynamics, functionin , and resilience: When the environment changes some organisms survive and
reproduce, some move to new locations, some m ve into the transformed environment, and some die

[LS4.C] Adaptation: articular o ganisms can only survive in particular e vironments.

Blog Links:

1. T. Connery. (2014, October 31). Let’s Talk about Water [Web log post]. Retrieved June 7, 2019, from htt s://
springvalleygreenschoolyard.wordpress.com/2014/10/31/lets-talk-about-water/
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TITLE| DROUGHT-TOLERANT SCAVENGER HUNT
GRADE | Third Grade

UNIT | 1

LESSON | 6

OVERVIEW | In this lesson, students will complete a scavenger hunt searching
for drought-tolerant leaf adaptations. Students will review the meaning of
adaptation and various ways plant leaves have adapted to survive with limited
water. Students will briefly discuss and observe root types and their drought-
tolerant adaptations. Finally, they will steward the garden with responsible
watering.

Time: 45 minutes

Focus Questio : Which roots are good at getting ater?

Key Terms: ADAPTATION, DROUGHT-TOLERANT, TAPROOT, FIBROUS ROOT

Objecti es: Students will be able to...

1. identi y common leaf adaptations of d ought-tolerant plants.
2. understand plant roots have also adapted to be able to survive with limited water.
3. steward the garden by practicing esponsible watering techniques.

Materials/Prep Work:

OO0O0O0O00O0O

Drought-Tolerant Scavenger Hunt worksheet (example a ached - adapt the clues to fit the pla ts in your garden)
Clipboards, pencils

Labels in the garden for plants included in the scavenger hunt

Crayons/colored pencils

Images of root types (a ached)

Images of drought-tolerant roots (a ached)

Various root samples (taproot and fib ous), examples include: tap:carrot and dandelion, fib ous:onion and corn
Watering cans (optional

Student Prior Knowledge: Students should have some knowledge of drought-tolerant leaf adaptations as
introduced in L5: Leaf Structure and Drought- Tolerant Adaptations.

Lesson Steps:

Introduction: (5 minutes)

- Show students two di erent root systems: a taproot (like a carrot) and roots that spread out (most weeds from
the garden) and ask which roots are best at getting ater?

- Challenge students to recall at least 3 leaf adaptations th t make plants more drought tolerant. Can show them
sample leaves or photos as clues.
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Activity 1: Leaf Adaptation Scavenger Hunt (23 minutes)

- Explain scavenger hunt activity (or ontinue the s avenger hunt if started during the previous lesson).
- Demonstrate how to fill in the s avenger hunt with a scientific awing of the plant that matches the clue.
Emphasize the ABCDEs of scientific awing (as discussed in earlier lessons in the Education Outside curriculum)
- Distribute scavenger hunt pages and pencils.
- Provide crayons/colored pencils for students to add colors to their drawings at the end.
- Regroup to review the scavenger hunt. Review that the bolded words in the clues are leaf adaptations, discuss
how these adaptations help pla ts conserve water. It may be helpful to draw a cross-section of a le f on the board
to show how each adaptation hel s.

- Water storage - spikes for protection so ater can’t be stolen by animals

- Thick and waxy skin to prevent water from evaporatin

- Fuzzy hairs to prevent water from evaporating (bri fly i troduce structure of stomata)

- Light green, small and thin - less surface for sun to make leaf hot and evaporate water

Activity 2: Root Systems (15 minutes)

- Show “mystery object” (a root) and have students pair-share their observations
- Recall plant structures that obtain water (roots), which is carried to the leaves via the stem.
- Introduce di erent types of roots, showing an image and giving an example for each:
- TAPROOT (carrot):
- Storage roots, hold food and water for the plant
- Generally, grow straight down, can go very deep to reach groundwater
- FIBROUS ROOQT (mangrove):
- A single plant can have as many as 14 million roots in a fib ous root system!
- Generally, grow down (relati ely shallow) and spread out, to pick up water from near the surface of the soil
- Ask: Which kinds of roots do you think drought-tolerant plants are more likely to have?
- Provide students with time o explore/observe close up di erent root types and brainstorm in small groups.
- Set up stations with di erent types of roots (fib ous or taproot).
- Have students go through the di erent stations and s etch the 4 roots on 4 di erent sticky no es. In their
groups, they should decide whether each root would rather live in a wet place or a dry place. A er students
have been through all 4 stations, h ve them vote with their sticky no es on a class poster to answer the
guestion: In which e vironment would these roots would work best?
- Discuss their responses. Most drought-tolerant plants have deep taproots to access the groundwater and also
some shallow, fib ous roots to pick up the small amounts of water that might fall on the surface of the soil (like
a er afog or light drizzle) before it evaporates in the sun (i.e. not enough rainfall or fog drip to go deeply into the
soil for the taproot to access)
- Show images of drought-tolerant plants vs. grass
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Optional wor sheet: Have students draw/
guess what types of root each plant has
and defend why.

Closing: (2 minutes)

- Ask: Which roots are good at getting ater?
- Challenge: With a partner, can you come up with 5 di erent ways plants have adapted to survive with little ater?

Additional Information

NGSS:

[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

[LS4.C] Adaptation: articular o ganisms can only survive in particular e vironments.
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Name

Grade 3 L6, U1: Drought-Tolerant Scavenger Hunt

Date

Drought-Tolerant Plants in Our Garden

An adaptation is

Many of the plants in our garden are drought-tolerant. That means the plants have adaptations

to survive with small amounts of water. The bolded words in the clues are the common leaf

adaptations of many drought-tolerant plants.

Can you find all of these plants around our garden? Write the NAME and do a quick DRAWING
of each plant you find! You do not have to go in order.

Clue

Name and Drawing of Plant

This plant’s light green leaves are covered
in fuzzy hairs. The leaves are low to the
ground.

Plant name

Draw the plant:

People do not like to touch this plant! It
has very large and thick leaves that hold

Plant name

Draw the plant:




Grade 3 L6, U1: Drought-Tolerant Scavenger Hunt

water. The leaves are covered in sharp
spikes for protection.

Plant name

This plant has small, waxy leaves that are | Draw the plant:
dark green. This is the shape and size of
the leaves:

What do you see on the bottom of each leaf?

Plant name

Draw the plant:
This plant is a type of tree and it has
short, thin, spiky, dark-green leaves.
These leaves help the plant stay cool in
the hot sun.

Plant name

The leaves of this plant are smooth and
waxy. The leaves are a different color Draw the plant:
than most other leaves. They are shaped
like this:




Grade 3 L6, U1: Drought-Tolerant Scavenger Hunt

The leaves of this plant look like beans!
They are small, waxy, and full of water.

Plant name

Draw the plant:




Grade 3 L6, U1: Drought-Tolerant Scavenger Hunt

Root Types

Tap root Fibrous roots




TITLE| INVENT A PLANT
GRADE | Third Grade

UNIT | 1

LESSON | 7

OVERVIEW | In this lesson, students will summarize all they have learned about
plant adaptations by making a plant out of garden materials that is well suited
for a particular environment.

Time: 45 minutes

Focus Questio : What does a plant perfectly adapted for its environment look like?

Key Terms: ADAPTATION, ENVIRONMENT, SURVIVAL

Objecti es: Students will be able to...

1. create examples of adaptations th t would help a plant live in a particular e vironment.
2. work in a team to create a final p oduct.

Materials/Prep Work:

OO0OO00O00O00

Prepare story

Find images of a desert, rainforest and prairie

Science Notebooks or Invent a Plant worksheet for mounting ar
Nature materials for nature art plants

Tape

Clipboards, pencils

Post-its

Lesson Steps:

Introduction: Pla t Adaptation S ory (10 minutes)

Story: I'm going to tell you a story about some third-grade scienti ts. These third-grade scienti ts were supposed
to be studying plant adaptations, but in tead, they were running through the halls and screaming and disrupting
the class. The principal warned them that if they kept misbehaving they’d use their magic to transform them into
the plants they were supposed to be studying. They didn’t listen. The principal warned again. The students still
didn’t listen so the principal cast a spell. The principal turned them all into plants, but something in the spell went
terribly wrong. Instead of landing in the garden, the class of plants landed in a mysterious place that was very hot
and humid. The soil was really hard and not healthy. (Name of student) and and were little b occoli
plants. Astime ent on they started looking weaker and weaker. They weren’t getting the nutri ts they needed!
and and were little na turtiums and th y too, started looking weaker and weaker. They all thought
“We need healthy soil, or else we’re going to DIE!” All of the student plants were looking weak. All except
and . They had a special adaptation th t looked just like this (show picture) And when flies and mosqui oes
and insects touched the little hai s, the leaves closed together and trapped them. So as the other plants were
looking weaker and weaker, and were surviving okay. All of the other plants thought, “l wish | had
that adaptation- without it | m going to die!” Three days passed, and many of the student plants were so so weak,
they thought and would be the only student plants to survive!
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But finally the principal tarted to feel bad. They talked to (insert name of other school person) , and they
both thought the students had learned their lesson. So they cast their spell and turned them back into students in
the garden.
- Key question
- In the story what was the challenge for the plants?
- What did and do that helped them survive? What is the science word we use to
describe how plants have changed to survive?
- What would happen to the plants in the story that don’t have this adaptation

Activity 1: Adapt a Plant (25 minutes)

- Note: Be sure to frame this activity in the lig t of being an “imagination creation” and not n essarily something
that would/could exist in nature.
- Hide images of a desert, rainforest and prairie in the garden. Hide enough for each student to find one ima e. Ask
students to explore the garden to find an ima e and return to the seating ci cle.
- Have students tell you what they know about each environment (desert, rainforest, prairie) and write notes on
the board.
- Explain the following:
- Desert: This climate has little ater and a few thirsty predators. Water can be found deep below the ground.
There is abundant sun that can sometimes be har ful to plants if they get too hot.
- Rainforest: This is a habitat with many plants growing year round. It stays warm but the plants have to compete
for light with other plants. Many animal predators a empt to eat plants in this environment
- Prairie: This climate gets a lot of ice and snow. Many predators like to eat the roots of plants here. During the
spring, there is much rain and plenty of insects buzzing there.
- Introduce students to a design challenge. Give students a worksheet to design a plant for their environment.
- Have students build or draw their “adapt a plant” using materials from the garden. They can work individually
or in groups with others who have the same environment card as them. Taping natural materials onto a piece of
paper, students will create a plant with at least 3 specific ada tations o help their plant survive in its environment.
They will label these adaptations with ticky no es.
- Demonstrate the process of adapting a pla t and adding labels.

Closing: (10 minutes)

- Each group presents their “adapt a plant” to the class. Based on the presentations the class will ote for the
environment they think the plant lives in and share appreciations or their peers’ work.
- Ask: What does a plant perfectly adapted to its environment look like?

Additional Information:

NGSS:

[LS1.A] Structure and function: O ganisms have both internal and external macroscopic structures that allow for
growth, survival, behavior, and reproduction

[LS4.C] Adaptation: articular o ganisms can only survive in particular e vironments.
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TITLE | FIELD JOURNALING ADAPTED FROM NATURE JOURNALING CURRICULUM
BY JOHN MUIR LAWS!)

GRADE | Third Grade
UNIT | 1
LESSON | 8

OVERVIEW | In this lesson, students will learn about how scientists use field
journals to record and communicate observations of natural phenomena
through drawings and writing. After learning about plant adaptations, this
lesson helps students identify them with the lens of a scientist. After looking at
various sample scientific field journal pages, students will select a plant in the
garden to be the subject of their own field journal page.

Time: 45 minutes
Focus Questio : What makes an e ecti e field journal e try?
Key Terms: FIELD JOURNAL, RECORD, COMMUNICATE
Objecti es: Students will be able to...
1. observe sample field journal pa es from scienti ts and identi y common elements (date, weather/locatio

information, d awings, labels, description, que tions, o servations, tc.).
2. make their own field journal pa e by studying a plant from the garden.

Materials/Prep Work:

[0 Sample scientific field journal es?

[0 Paper or science notebooks

[0 Clipboards, pencils

[0 Colored pencils, crayons, and/or watercolor paints

[0 ABCDEs of Scientific awing? poster, available in Curriculum Visuals linked in the Table of Contents

Student Prior Knowledge: Students should know the plant parts as taught in L1: Plant Part Inquiry, and have a
familiarity with the ABCDEs of scientific awing and previous practice with scie tific awing.

Lesson Steps:

Introduction: (5 minutes)
- Two-minute challenge: Encourage students to look closely at the garden (ex: take a pretend photograph of
something in the garden, then share three details about your object with a partner based on your memory
photograph).

Activity 1: What is a Field Journal? (10 minutes)

- Brainstorm what FIELD JOURNAL makes students think of (as whole group or think-pair-share).
- Pass out a variety of sample field journal pa es, and encourage students to swap with nearby classmates to look
at 3-4 di erent pages.
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- Key Question :
- What are scienti ts recording in their field journals
- What are some common elements you see on all/most of the journal pages?
- List common elements students find on the boa d.
- Emphasize: Scienti ts use field journals asa ay to RECORD and COMMUNICATE information th y observe in the
field. Th y use a combination of d awing and words (labels, questions, wri en observations, tc.) to communicate
the information. Scie ti ts record as many details as possible, including the location, d te, and weather
information

Activity 2: Making Field Journal Pages (25 minutes)

- Demonstrate how students will make their own field journal pa e about a plant in the garden, working to include
all elements they saw on the sample journal pages. Review ABCDE’s of scientific awing.

- Distribute clipboards and paper or science notebooks.

- Applicatio : Students select a plant as the subject of their field journal pa e. First sketch in pencil and write in
observations, que tions, labels, tc., then add color using crayons, colored pencils, or watercolor.

Closing: (5 minutes)

- Gather field journal pa esin one place.
- Ask: What makes an e ecti e field journal e try?
- Gallery walk so students can look at their classmates’ work.

Additional Information:

Blog Posts:
- S. Flynn. (2015, May 4). Field Scienti ts in Action [ eb log post]. Retrieved June 7, 2019, from htt s://
springvalleygreenschoolyard.wordpress.com/2015/05/04/field-scie ti ts-in-action

References:

1. Nature Journaling Curriculum, John Muir Laws. Retrieved on June 7, 2019 from htt s://johnmuirlaws.com/
journaling-curriculum/

2. Sample Journal Pages [Web log post]. (n.d.). Retrieved June 7, 2019, from http:// earnsscience.weebly.com/
ideas.html

3. ABCDE’s of Scientific awing. Full Option Science ystem, Lawrence Hall of Science, U.C. Berkeley. Science
Notebooks In Grades 3-6, p. 16
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Need to link

Third Grade Unit 2: Animal Adaptations

OVERVIEW:

This unit introduces and gives examples of the structural and behavioral adaptations of ommon garden animals.
There is a strong emphasis on observation skills and p acticing espect towards garden creatures. Lesson 1

(Camoufla e Creature) introduces the concept of animal adaptations th ough the familiar adaptation of amoufla e.
Lessons 2 through 6 are case studies of di erent animals and their adaptations. The o der of these lessons can be
easily changed around based on what animals and materials are most easily available in a given week. Lesson 7 (Invent
a Creature) is the application of these ada tations: tudents create a nature art creature that could survive in a given
environment. This can serve as an informal assessment of students’ understanding the key vocabulary/concepts for
the year. Lesson 8 (Camoufla e Stir F y) is an optional ooking lesson to themati ally tie-up the unit.

FOCUS QUESTIONS:

1. Can an animal use its appearance to help it survive?

2. How does a pill bug survive in our garden?

3. How do ladybugs survive in our garden?

4. How do decomposers survive in our garden?

5. What types of teeth eat best?

6. Do all bird beaks look the same?

7. What does an animal perfectly adapted for its environment look like?

NGSS DCls:

[LS3.A] Inheritance of Traits: Many characteristics of o ganisms are inherited from their parents. (3-LS3-1). Other
characteristics esult from individuals’ interactions with the e vironment, which can range from diet to learning. Many
characteristics i volve both inheritance and environment. (3-LS3-2)

[LS3.B] Variation of raits: Di erent organisms vary in how they look and function be ause they have di erent
inherited information. (3-LS3-1). The e vironment also a ects the traits that an organism develops. (3-LS3-2)

[LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)
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Unit 2: Animal Adaptations

Lesson # Title In this lesson, students will...

Review the concept of adaptation th ough the lens of camoufla e.
Students will see examples of camoufla e, discuss why itis a

1. Camouflage beneficial ada tation, and di tinguish b tween camoufla e and
hiding. Then, students will adapt an egg carton to camoufla e it as
an imaginary insect or animal in our garden.

Observe pill bugs and identi y their physical and behavioral
adaptations

Closely observe ladybugs. Students will discuss the importance of
ladybug adaptations and learn about their ben ficial ole in the
garden. A er observing, students compare their ladybug to others,
and release it into the garden.

2. Pill Bug Adaptations

3. Ladybug Release

Be introduced to the term decomposer and go on a decomposer
hunt in the garden. A er collecting a ariety of creatures, students
will record the physical and behavioral adaptations of the
decomposers they found.

4, Decomposer Adaptations

Observe a variety of skulls and make predictions about the di t of
the animals using evidence from the skulls. Students will also eat
two types of food (one that mimics the texture of meat and one that
is a plant) and share their observations.

5. Intro to Skulls & Teeth

Review the term adaptation and learn th ough the lens of birds.

6. Bird Beak Buffet Students will tools to demonstrate that birds have beaks adapted to
eat di erent foods and create a bird with unique adaptations.
Review animal adaptations y creating a ¢ eature out of natural

7. Invent a Creature materials. Through the gallery walk students will share how their
creature is well adapted to live in an assigned environment.
Harvest greens from the garden and create a sti -fry where the

8. Camouflage Stir-fry greens are “camoufla ed.” Students will also review the key terms
from the animal adaptation unit with a ord search.
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TITLE| CAMOUFLAGE
GRADE | Third Grade

UNIT | 2
LESSON | 1

OVERVIEW | In this lesson, students will review the concept of adaptation
through the lens of camouflage. Students will see examples of camouflage,
discuss why it is a beneficial adaptation, and distinguish between camouflage
and hiding. Then, students will adapt an egg carton to camouflage it as an
imaginary insect or animal in our garden.

Time: 45 minutes
Focus Questio : Can an animal use its appearance to help it survive?
Key Terms: ADAPTATION, CAMOUFLAGE, SURVIVAL, PREY, PREDATOR
Objecti es: Students will be able to...

1. explain the benefits of amoufla e.

2. connect camoufla e to the concept of adaptations
3. apply their knowledge to camoufla e an egg carton animal in our garden environment.

Materials/Prep Work:

1 Images of camoufla ed animals (a ached)

[J Egg cartons (cut into individual sections, t least one for every student)
[J Markers and colored pencils

] Tape

[ Example of a camoufla ed egg carton

] Hide brightly objects around the garden (small balls, easter eggs, etc.)

Lesson Steps:

Introduction: (5 minutes)
- Hide 1 brightly colored object and 1 object that blends into the garden (example: a toy ti er and a toy frog).
- Instruct students to find 2 oys hidden in the garden.
- Think-pair-share: Which was easier to find? Which as harder to find? W y?

Activity 1: Camouflage Examples (7 minutes)

- Distribute: Give groups of students pictures of camoufla ed animals.
- Introduce the concept of CAMOUFLAGE using examples of PREDATORS and PREY.
- Key Question :
- What does it mean to camoufla e?
- Can an animal’s appearance help it survive?
- Why is it beneficial or animals? How does it benefit PREY? A PRE ATOR?
- How is camoufla e di erent from hiding?
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Activity 2: Camouflage a Creature (20 minutes)

- Explain: Using materials from the garden, tape, markers, and colored pencils, each student will adapt an egg
carton to be a camoufla ed animal in the garden. Show an example of a camoufla ed egg carton. Use garden-only
materials (compostable) as much of it will be lost in the garden.

- Distribute: Give each student an egg carton and provide them with materials.

- Applicatio : Students transform their egg carton into a camoufla ed imaginary animal and discreetly place it in
the garden. If students finish earl , provide them with another egg carton.

Activity 3: Safari Hunt (5 minutes)

- Exploratio : Students wander through the garden keeping track on their fin ers when they spot a creature
(remind them to not move the creatures). Consider having students pick a type of predator to be while hunting or
prey.

Closing: (8 minutes)

- Reflecti
- Think-pair-share: Students share their experience when using camoufla e to disguise their egg carton and their
experiences as a predator. If time all ws, have students share compliments about the egg carton animals they
Saw.
- Move a creature to a new environment near students.
- Key question
- What challenges does this animal face in this new environment?
- Can an animal’s appearance help it survive?
- Can the animal change its color right now?

Additional Information:

NGSS:

[LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-.54-3)

Blog Links:

- T. Connery. (2015, May 21). Adaptations a e Everywhere! [Web log post]. Retrieved June 7, 2019, from htt s://
springvalleygreenschoolyard.wordpress.com/2015/05/21/adaptations-a e-everywhere/

- S. Flynn. (2015, January 29). “I want to be a geologist when | grow up.” [Web log post]. Retrieved June 7, 2019,
from htt s://miralomagarden.wordpress.com/2015/01/29/i-want-to-be-a-geologist-when-i-grow-up/

References:

1. Podgorski, A. (2017, July 19). SCIENCE & TECHNOLOGY Can You Spot These 15 Camoufla ed Animals?
[Photograph found in BabbleTop]. Retrieved June 13, 2019, from htt s://babbletop.com/can-you-spot-these-15-
camoufla ed-animals/ (Originally photographed 2017, July 19)
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TITLE | PILL BUG ADAPTATIONS
GRADE | Third Grade

UNIT | 2
LESSON | 2

OVERVIEW | In this lesson students will observe pill bugs and identify their
physical and behavioral adaptations.

Time: 45 minutes

Focus Questio : How does a pill bug survive in our garden?

Key Terms: ADAPTATION, PHYSICAL ADAPTATION, BEHAVIORAL ADAPTATION

Objecti es: Students will be able to...

1. identi y the physical and behavioral adaptations of pill bugs th t help them survive.
2. explain how pill bugs are adapted to live in a garden environment.

Materials/Prep Work:

[0 Worksheet (a ached) or notebook page for drawing

[0 Clipboards, pencils

[0 Crayons/colored pencils

[0 Bug hunt supplies (cups for catching, magnifying glasses, and/or bug boxes)
[0 Find 1-2 pill bugs per student in the garden and put in cups

Lesson Steps:

Introduction: Ada tation Challen e (5 minutes)

- Think-pair-share about adaptation f om the previous week.
- Challenge students to untie and tie their shoes ake off their atch/unzip and zip their jacket without using their
thumbs.
- Reflec on the challenge - what did the students learn from only being able to use their thumbs?
- Relate thumbs to PHYSICAL ADAPTATIONS (how an animal’s body looks and functions o help it survive). Introduce
the term BEHAVIORAL ADAPTATIONS (how animals act) and provide visual examples.
- Give a few examples of behavioral and physical adaptations and h ve students vote on what type of adaptation
is being demonstrated.
- Ask: Are these examples of behavioral or physical adaptations
- A gira €’s long neck -- physical
- Bear hibernating -- beh vioral
- Pelican’s bill-- physical
- Birds flying south or the winter -- behavioral

Activity 1: Pill Bug Observation (17 minutes)

- Demonstrate what information tudents will record in their science notebooks.
- Distribute pill bugs in cups to each student and worksheet/science notebooks.
- Exploratio : Students observe pill bugs for 5 minutes. A er the initial o servation period, tudents scienti ally
illustrate their pill bug and record the PHYSICAL and BEHAVIORAL ADAPTATIONS they observe and any questions
they have.
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Activity 2: Pill Bug Hunt (17 minutes)

- Distribute magnifying glasses and other bug hunt supplies as students finish their scie tificill trations an
observations

- Explore garden by collecting pill bugs and obse ving their behavior.
- Collect all pill bugs at front of the classroom.

Closing: (6 minutes)

- Reflecti : Students share observations (number of pill bug legs, their olor, the shape of the body, etc).
Demonstrate with fin er what happens when the pill bug is poked/picked up.
- Key Question :

- What helps a pill bug survive?

- What is a pill bug’s habitat like? What challenges might arise there?

- What physical body structures did we observe on our pill bugs?

- How do these adaptations help the pill bug o survive in its habitat?

- What are the behavioral adaptations of the pill bug

- How do you think these behavioral adaptations help the pill bug su vive in its habitat?

Additional Information:

NGSS:

[LS3.B]: Variation of raits: Di erent organisms vary in how they look and function be ause they have di erent
inherited information. (3-LS3-1

[LS3.B]: Variation of raits: The environment also a ects the traits that an organism develops. (3-LS3-2)

[LS4.C]: Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)
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Grade 3 L2, U2: Pill Bug Adaptations

Name Date

Pill Bug-Ology

Make a scientific drawing of one of your pill bugs:

Accurate
Big
Colorful
Detailed

Explained

Physical Adaptations Behavioral Adaptations

What color is your pill bug? What happens when you touch your
pill bug?

How many legs does it have?
What happens when you put soil in
the cup?

What does its body look like?

How do the pill bug’s adaptations help it survive?



TITLE | LADYBUG RELEASE
GRADE | Third Grade

UNIT | 2
LESSON | 3

OVERVIEW | In this lesson, students will closely observe ladybugs. Students will
discuss the importance of ladybug adaptations and learn about their beneficial
role in the garden. After observing, students compare their ladybug to others
and release it into the garden.

Time: 45 minutes
Focus Questio : How do ladybugs survive in our garden?
Key Terms: ADAPTATION, CHARACTERISTICS

Objecti es: Students will be able to...
1. observe ladybug behavior.
2. compare their ladybug with others in the class.
3. enjoy the wonder of ladybugs.

Materials/Prep Work:

[0 Images of a ladybug and an insect

[0 Ladybugs (can be purchased at local nurseries) in vials/bug boxes/containers, one per student
[0 Magnifying glasses

[ Large pictures/posters of ladybugs

Lesson Steps:

Introduction: M stery Garden Creature (3 minutes)
- Introduce ladybugs with a riddle. Give students clues describing a ladybug. Have students put their fin er on their
noses when they think they know the answer.
- There are over 300 types of this creature in the world
- This creature....
...is red to warn its predators it tastes bad.
...releases a yellow liquid that tastes bad to prevent its predators from eating it
...helps our garden by eating aphids
...flies.
...Is aninsect.
...has black spots.
- Think-pair-share which of these qualities do ou think helps a ladybug survive?

Activity 1: Ladybug Observation (15 minutes)

- Ask: What do you know about ladybugs? Are they helpful or harmful to our garden?

- Explain: that ladybugs eat harmful insects in our garden like aphids. Show ladybug and aphid images.
- Review how to hold, interact with, and respect ladybugs.

- Distribute one vial/bug box with a ladybug and a magnifying glass to each student.
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- Explore ladybug behavior. Observe how ladybugs act in bug boxes, search for aphids in the garden to feed the

ladybugs. Place one ladybug on a plant infested with aphids and observe its behavior. Have students observe lady
bugs in the wild as well.

Activity 2: Do you look like me? Ladybug Comparison (10 minutes)

- Challenge students to find partne s in the class that have ladybugs that...
- have the same number of spots
- have the same color of red
- are the same size
- Key Question :
- What helps a ladybug survive?
- What physical and behavioral adaptations do ladybugs h ve?
- What characteristics do all ladybugs h ve?
- What characteristics ary?
- Can students think of examples of other organisms that are the same species, but look di erent? (Humans,
dogs, etc).

Optional: Draw a graph, labeling the -axis with # spots and Y-axis with # ladybugs. Have students
graph the number of spots on their ladybug, either using markers or physical objects, such as rocks.
Discuss student observations a er everyone has added to the graph.

Activity 3: Ladybug Release (10 minutes)
- Release ladybugs in the garden and encourage them to find a pla t with aphids

Closing: (7 minutes)

- Reflecti : Students share what they observed about their ladybugs and review what adaptations ladybugs h ve
to aid in their survival.

Additional Information:

NGSS:

[LS3.B] Variation of raits: Di erent organisms vary in how they look and function be ause they have di erent
inherited information. (3-LS3-1

[LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)

San Francisco, CA | © Education Outside 2019



TITLE| BREAKING IT DOWN: DECOMPOSER ADAPTATIONS
GRADE | Third Grade

UNIT | 2
LESSON | 4

OVERVIEW | In this lesson, students will be introduced to the term decomposer
and go on a decomposer hunt in the garden. After collecting a variety of
creatures, students will record the physical and behavioral adaptations of the
decomposers they found.

Time: 45 minutes
Focus Questio : How do decomposers survive in our garden?
Key Terms: PHYSICAL ADAPTATION, BEHAVIORAL ADAPTATION, DECOMPOSER

Objecti es: Students will be able to...
1. state what decomposers do and provide examples from the garden.
2. observe and record physical and behavioral adaptations of arden decomposers.

Materials/Prep Work:

Worksheets (a ached) or science notebooks
Clipboards, pencils

Crayons/colored pencils

Bug boxes/containers to collect decomposers
Magnifying glasses

Garden insect/decomposer field guid

OO0O0O00Oaad

Lesson Steps:

Introduction: De omposers break it down (5 minutes)
- Two-minute challenge: Search for a dead leaf or rotti /decomposing items in the garden.
- Think-pair-share observations and guesses as o how items become ro en and broken down.
- Introduce the term DECOMPOSER. Repeat a er me chant: “Decomposers break it down!”
- Remind students that breaking things down is analogous to rottin

Activity 1: Decomposer Hunt (10-15 minutes)

- Explain that the garden is home to many types of decomposers and that students are going to search for them in
the garden.

- Think-pair-share locations whe e students may find de omposers.

- Review how to collect and handle organisms.

- Distribute containers to collect creatures.

- Exploratio : students explore the garden and collect decomposers.
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Activity 2: Decomposer Observation and Recording (15-20 minutes)

- Exploratio continued: tudents sit and observe the behaviors and structures of their decomposers.

- Distribute worksheets and give students time o draw, record details, and write questions about thei
decomposers.

Closing: (5-10 minutes)
- Reflec on the importance of decomposers.
- Key question :

- What are some reasons decomposers are important for our garden?
- What characteristics help our decomposer survive?

- If our garden had no worms, pill bugs, or fungus, what would it look like?

- What examples of physical and behavioral adaptations do de omposers have?
- Release decomposers.

Additional Information:
NGSS:

[LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)
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Name

Grade 3 L4, U2: Decomposer Adaptations

Date

Decomposer Adaptations

What physical adaptations and behavioral adaptations help decomposers to survive?

e A physical adaptation is something about the way a living things LOOKS that helps it

survive and reproduce in its environment.

e A behavioral adaptation is something about the way a living thing ACTS that helps it

survive and reproduce in its environment.

Can you find all of these decomposers in the garden and figure out what adaptations help them
to survive in this habitat?

Type of Draw it here! Include habitat details. Adaptations
Decomposer
Red Wiggler Physical:
Worm
Behavioral:
Roly Poly Physical:
Behavioral:
Ant Physical:




Grade 3 L4, U2: Decomposer Adaptations

Behavioral:

Earwig Physical:

Behavioral:

Spider Physical:

Behavioral:

Centipede Physical:

Behavioral:




TITLE | WHAT'S IN YOUR HEAD? AN INTRODUCTION TO SKULLS AND TEETH
GRADE | Third Grade

UNIT | 2

LESSON | 5

OVERVIEW | In this lesson, students will observe a variety of skulls and make
predictions about the diet of the animals using evidence from the skulls.
Students will also eat two types of food (one that mimics the texture of meat
and one that is a plant) and share their observations.

Time: 45 minutes

Focus Questio : What types of teeth eat best?

Key Terms: SKULLS, PHYSICAL ADAPTATION

Objecti es: Students will be able to...

1. understand teeth as an example of physical adaptations
2. observe teeth and predict what animals eat based on the physical adaptation

Materials/Prep Work:

[ Skulls (local natural resource libraries o en carry these and many times th y are free to check out!)

[J Pictures of the animals that each of the skulls come from

[0 Gummy bears for each student (or some other chewy snack that mimics the texture of meat, like jerky, etc)
[0 A plant snack for each student (apple, lettuce, snap peas, tc)

I Post-its

[0 Clipboards, pencils

Lesson Steps:

Introduction: S ull Observation (15 minutes)

- Lay out the di erent pictures of creatures that correspond to each skull.

- Hold up one skull at a time and h ve students guess which of the animals it came from.

- Facilitate by asking students to share their questions and o servations as th y are looking at the skulls (Note:
Remind classroom teacher/students that you will reveal the species of the skulls at the end of class.)

- Divide students into two groups for activities 1 and

Activity 1: Using our teeth! (With garden educator) (12 minutes)

- Applicatio : Students eat a plant snack and a gummy bear. Students share observations about wh t teeth they
used each time o eat.
- Key question :

- What teeth do we share with carnivores? Herbivores?

- What types of teeth eat best?

- What can we learn from skulls and teeth by observing them?

- Can we predict what the animals eat using only their skulls or teeth?
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Activity 2: Skull Voting (With Classroom Teacher) (12 minutes)

- Applicatio : Students observe each of the skulls and use post-its to record what type of food they think the
animal consumed, explaining what evidence they used to make their prediction ( arnivore, herbivore, omnivore).
Students can vote as a small group or individually.

Closing: (6 minutes)

- Think-pair-share guesses about which animal each skull came from, and what the animals eat.
- Ask: Which skull/teeth combination ould you choose to have and why?
- Reveal which animals belongs to each skull and determine if voting p edictions a e correct.

Additional Information:

NGSS:
[LS3.A]: Inheritance of Traits: Other characteristics esult from individuals’ interactions with the e vironment, which
can range from diet to learning. Many characteristics i volve both inheritance and environment. (3-LS3-2)

[LS4.C]: Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)
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TITLE | BIRD BEAK BUFFET
GRADE | Third Grade

UNIT | 2
LESSON | 6

OVERVIEW | In this lesson, students will review the term adaptation and learn
more about it through the lens of birds. Students will use tools to demonstrate
that birds have beaks adapted to eat different foods and create a bird with
unique adaptations.

Time: 45 minutes
Focus Questio : Do all bird beaks look the same?
Key Terms: ADAPTATIONS, BEAKS

Objecti es: Students will be able to...
1. provide examples of bird adaptations
2. use tools e ecti ely and safely.

Materials/Prep Work:

[0 Bird Beak Bu et kit (some local resource libraries have these or you can construct your own at htt s://www.
fis wildlife.org/projectwild/growing-wild/activit -resources/bird-beak-bu et).

2 - 4 Cups or other scoops (pelican)

10 - 15 Small plastic fish or aft oam (pelican)

2 - 4 Turkey Basters or eye droppers (hummingbird)

2 - 4 Tall vases or cylinders (hummingbird)

2 - 4 Tongs (snipe and shorebirds)

5 - 10 Plastic or rubber orms (snipe and shorebirds)

5 - 7 Cups of sand or soil (snipe and shorebirds)

2 - 4 Tweezers (woodpeckers)

3/ 4 Cups of rice tucked into a wooden stump (woodpeckers)

2 - 4 Pairs of scissors (owls, hawks and eagles)

2 - 4 Pieces of playdough wrapped around stic s (owls, hawks and eagles)

2 - 4 Pairs of chopstic s (herons and egrets)

10 - 15 Styrofoam or foam pieces (herons and egrets)

2 - 4 Nutcrackers (sparrows and finches

1 Cup pecans, peanuts, almonds or other nuts (sparrows and finches

2- 4 Strainers (ducks and (some) swans)

1- 15 Leaves in water (ducks and (some) swans)

Worksheet (a ached) or science notebooks

Images of di erent species of birds (pelicans, hummingbirds, shorebirds, woodpeckers, hawks, herons, sparrow,

ducks)

Clipboards, pencils

Crayons/colored pencils

OO0O0O00O00O0O000O0O00O00O00000O
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Lesson Steps:

Introduction: Bi d Brainstorm (7 minutes)
- Think-pair-share: Students think about birds they have seen in the garden or in other locations.
- Ask: Do all bird beaks look the same?
- Distribute images of local bird species. Give students time o observe characteristics.
- Introduction ey Question :
- What do all birds have in common?
- Do all bird beaks look the same?
- Do all birds look the same? What is di erent about them?
- Using your knowledge of adaptations, wh t are some example adaptations th t birds have?
- Divide students into two groups for activities 1 and

Activity 1: Bird Beak Buffet (with garden educator) (15 minutes)

- Review that birds have di erent types of beaks and have adapted to eat di erent types of food.

- Think-pair-share the types of foods birds eat and what their corresponding beaks look like.

- Introduce the tools/stations o students. Demonstrate how to use “beaks” e ecti ely and safely.

- Break students up into groups so that they can go to each station and xperience the di erent bird beaks.

- Remind students that they will get the chance to use more than one type of beak.

- Exploratio : Students use their “beaks” to collect as much food as possible at each station.
- Give students an allo ed amount of time o collect a variety of foods using their given “beak.” Remind students
to reset the station b fore moving onto the next one.
- A er collecting ood, students share what tools they used and what type of food they collected most
successfully. Encourage students to provide evidence and the reasons for their success using that specific “beak”
- Repeat until each tudent has used all the “beaks.”

- Distribute pictures of birds and have students draw connections b tween the “beaks” they used and real bird
beaks.

Activity 2: Staying Alive: Bird Adaptation Worksheet (with classroom teacher) (15 minutes)

- Applicatio : Students complete rhyming beak ADAPTATION riddles and draw and describe a bird and its
adaptations. If tudents finish their orksheet, they can share their birds and compare their riddle answers with a
partner.

Closing: (8 minutes)

- Reflecti : Students share their experiences from the Bird Beak Bu et activit .
- Key Question :

- Do all bird beaks look the same?

- What did the students notice when ollecting ood with their beaks?

- Were some “beaks” be er at collecting ood than others?

- What can we predict about birds when we see them outside?

Additional Information:

NGSS:

[LS4.C] Adaptation: or any particular e vironment, some kinds of organisms survive well, some survive less well, and
some cannot survive at all. (3-L54-3)
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Blog Links:

- S. Flynn. (2015, February 5). “Get in my belly!” [Web log post]. Retrieved June 7, 2019, from htt s://
miralomagarden.wordpress.com/2015/02/05/get-in-my-belly/

References:

1. Bird Beak Bu et, Growing Up WILD: Exploring Nature with Young Children, Association of Fish and Wildli e
Agencies. (2017). Retrieved June 7, 2019, from htt s://www.fis wildlife.org/projectwild/growing-wild/activit -
resources/bird-beak-bu et
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Grade 3: Bird Beak Buffet

Name:
Staying Alive! Bird Adaptations
Use the rhyming clues to figure out what birds eat.
A beak can tell you what a bird will eat. A sharp curved beak? That bird eats

2. A beak can tell you what that bird needs. A round blunt beak? That bird eats

nhw

!
A beak that’s sharp and short in size, is the perfect beak for eating !
A beak can grab its favorite dish. A long sharp beak can stab a !
A short thin beak has the power to sip some nectar from a !

Create a bird with adaptations (example: a beak, camouflage).




TITLE | INVENT A CREATURE
GRADE | Third Grade

UNIT | 2
LESSON | 7

OVERVIEW | In this cumulative lesson, students will review animal adaptations
by creating a creature out of natural materials. Students will share how their
creature is well adapted to live in an assigned environment via a gallery walk.

Time: 45 minutes
Focus Questio : What does an animal perfectly adapted to its environment look like?
Key Terms: ADAPTATION, ENVIRONMENT, SURVIVAL

Objecti es: Students will be able to...
1. create examples of adaptations th t help an animal live in a specific e vironment.
2. work as a team to create a final p oduct.
3. listen to their peers and share positi e feedback.

Materials/Prep Work:

[] Tape orclay toa ach materials (optional
[0 Environment cards (below)
I Print images of di erent animals for charades (polar bear, gira e, camel, ti er)

Lesson Steps:

Introduction: Animal Cha ades (10 minutes)
- Game: Students will act out di erent animals.
- Review adaptations of each animal  er they are guessed.

Activity 1: Create a Creature (15 minutes)

- Note: Be sure to frame this activity as an “imagination creation” and not  essarily something that would/could
exist in nature.

- Pass out environment cards to pairs.

- Challenge students to build a creature out of natural materials from the garden that is adapted to live in ther
particular e vironment. For example, an animal living in the desert might have special pods that collect and store
rain water.

Activity 2: Gallery Walk (15 minutes)

- Present creatures through a gallery walk.
- Share compliments about ways in which each creature is well adapted if there is time

Closing: (8 minutes)

- Think-pair-share: Is there anything about animal adaptations th t you still ant to know?
- Ask: What does an animal perfectly adapted to its environment look like?

San Francisco, CA | © Education Outside 2019



©00000000000000000000000000000000000000000000000000000000000000000000000000000000

San Francisco, CA | © Education Outside 2019



TITLE | CAMOUFLAGE STIR-FRY
GRADE | Third Grade

UNIT | 2
LESSON | 8

OVERVIEW | In this lesson, students will harvest greens from the garden and
review key terms by creating a stir-fry where the greens are “camouflaged.”
Students will also review the key terms from the animal adaptation unit with a
word search (or other worksheet the garden educator wants to create).

Time: 45 minutes
Key Terms: CAMOUFLAGE, HARVEST, ADAPTATION

Objecti es: Students will be able to...
1. Harvest and prepare greens from the garden.
2. Identi y a variety of green vegetables in the “camoufla e” sti -fry.

Materials/Prep Work:

Green ingredients (kale, chard, collards, peas, leeks, green onions, etc)
Other ingredients and materials from recipe

Stove and fuel

Pan to cook sti -fry

Spatula/spoon to stir and se ve

Knives or scissors to chop green ingredients

Plates, utensils for each student

Cutting Bo ds

Wordsearch worksheet (optional

OO0o0O0OooOooOoaa

Note: This lesson involves eating. B fore the lesson, check-in with the classroom teacher about students with food
allergies!

Lesson Steps:

Introduction: (5 minutes)
- Invite students to reflect back o the fi st lesson on animal adaptations.
- Think-pair-share what concept they explored (CAMOUFLAGE) and how that ADAPTATION aids in animal survival.
- Explain that students will harvest greens from the garden and cook a CAMOUFLAGE sti -fry using all green
ingredients. Half of the class will harvest and cook while the other half does another activit , then the groups will
switch.
- Divide students into two groups for activities 1 and

Activity 1: Harvesing and Cooking (with garden educator) (30 minutes)
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Camouflage Stir-Fry Recipe
Ingredients

- 2 tbsp oil

- At least 1 medium leaf per student: kale, chard, collards, etc

- Other vegetables: garlic, onions, leeks, peas, root vegetables, ginger, peppers, etc. (may prepare beforehand or
instruct students to do so)

- 1 tbsp soy sauce

- 1 tbsp rice vinegar

- % tsp toasted sesame oil

- Optional: 2 t sp sesame seeds

- Optional: a pre- ooked grain like rice, noodles, etc. If using, add more soy sauce, vinegar, and oil.

Instructions

1. Wash the vegetables harvested from the garden.
2. Using your preferred teaching method, prepare the vegetables:
a. Dice the vegetables using scissors or knives.
b. Tear the green leaves into bite-sized pieces. Discard the stems, unless students want to dice them.
. Heat the oil in a large skillet over medium-high heat.
. Add the green onions, leeks, and sugar snap peas. Cook for two minutes, until lee s and onions soft
. Add the leafy greens and soy sauce, stirring oc asionally, until the ale is tender, 4 to 7 minutes.
. Pour the rice vinegar, sesame oil, and sesame seeds into the sti -fry.
. Stiru til ombined.
. Serve to very excited and eager students.

00N O U~ W

Activity 2: Worksheet Station (with classroom teacher as needed)

- Students can draw the recipe to take home or complete a wordsearch with the ingredients.

Closing and Eating (10 minutes)

- Challenge students to identi y the CAMOUFLAGED greens in their food.
- Refle tio : Students share their favorite animal adaptation f om the past lessons and any questions th vy still have.
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FOURTH GRADE CURRICULUM
TABLE OF CONTENTS:

Unit 1: Geology
How does a mountain turn into a grain of sand?

Fourth Grade Unit 1: Geology

OVERVIEW:

In this unit, students will be able to demonstrate an understanding that our earth is acti e and always changing. They
will begin by closely observing a rock and exploring the varied processes that create di erent types of rocks. (Lesson
1) Then, they will build models to discover that natural processes change rocks and landscapes through weathering
and erosion (Lesson 2 and 3). By the final lesson, th y will look at a case study of the negati e e ects of erosion and
problem-solve how to prevent erosion damage with models.

Lesson # Guiding Questio Student Outcomes
, Students share the story of their rock based on their observations
1. Are all rocks the same? and research.
. . , Students find a ock that has been a ected by chemical or physical
2. Will a mountain last forever? weathering.
o Students present their model of a specific type of e osion to their
3. How did this rock get here? | | csmates.

Can humans keep a piece of Students apply knowledge of erosion and prevention m thods to

land from washing away? | their town.

Materials to Acquire in Advance:

[0 Lesson 1: samples of igneous, metamorphic, and sedimentary rocks

Images and some background content in the Grade 4 curriculum come from unknown sources. These lessons were
created and adapted by Education Outside or use in garden classrooms.
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NGSS Connections:

Disciplinary Core Ideas:

[ESS2.A] Earth Materials and Systems: Rainfall helps to shape the land and affects the types of living things found
in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller particles
and move them around.

[ESS3.B] Natural Hazards: A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic
eruptions). Humans cannot eliminate the hazards but can take steps to reduce their impacts. (4-ESS3-2) (Note: This
Disciplinary Core Idea can also be found in 3.WC.)

[ESS1.C] The History of Planet Earth: Local, regional, and global patterns of rock formations reveal changes over
time due to earth forces, such as earthquakes. The presence and location of certain fossil types indicate the order
in which rock layers were formed. (4-ESS1-1)

For Reference:

Scientific & Engineering actices

htt s://www.nap.edu/read/13165/chapter/7
Cross-Cutting Co epts:

htt s://www.nap.edu/read/13165/chapter/8
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TITLE| ARE ALL ROCKS THE SAME?

GRADE | Fourth Grade
UNIT | 1
LESSON | 1

Time: 45 - 60 minutes
Unit Essential Que tion: How does a mountain turn into a grain of sand?
Focus Questio : Are all rocks the same?

Objecti es: Students will be able to explain that not all rocks are the same and that they form through three di erent
processes.

Summary: Students a empt to answer the question, Are all rocks the same?” through the below table.

Students listen to a story that questions if ocks can change and engage their prior

Engage knowledge by observing a rock

Students explore the phenomenon of how di erent rocks change through simulated

Explore . . .
examples of sedimentary, metamorphic, and igneous processes.

Students will develop scientific xplanations or observations f om the “explore”
Explain stations. Stude ts will test their understanding of each process with real life examples
of di erent rocks.

Students will extend understanding of geologic processes through a student-planned

Elaborate . o
investi ation of ock samples.
Evaluate Students will re-represent their understanding and reflect on their learning y sharing
out the story of their rock based on their observations and esearch.
Materials:

Image of basalt (Waldo)
30 x rock examples (a range of igneous, metamorphic, and sedimentary)
if rocks aren’t available, print images for students
30 x magnifying glasses
Chart for each station labeled with the ock type/process that is represented
Worksheets #1 & #2 (one per students in class)
30 x pencils (for each student)
30 x clipboards (for each student)
Station m terials
[0 Sedimentary
0 Sand
[ Dirt

OO0O0O0O0OO0O0O0Oa
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O Mulch
[ Clear containers
1 Optional: ardboard (to tamp down layers, could just use hands)
1 3 xspoons

[ Metamorphic
[J 3 xplay dough (di erent colors)

[ Igneous (could also use glue and food coloring)
1 Chocolate chips
1 White chocolate chips/bu erscotch chips
1 2 xbowls
1 Spoon

1 3 xsigns per statio

] wax paper

I Images of rock types

Tips for Preparing the Lesson (High-Prep):

- Obtain rocks. Otherwise, print images of a variety of rocks (linked below)

- Set up two stations or Explore (decide if stations will be hands-on, as wri en, or demonstrated by Garden
Educator--see ti s in Background Section

- Print worksheets page one and two separately (page one for Engage, page two for Elaborate)

- Make play dough week before and store in airtig t containers (or just purchase)

Prior Knowledge: None.

Note: The images in this lesson were pulled from the internet and the source is unknown.

Grade 4, Lesson 1: Lesson Steps

Engage: Students listen to a story that questions if ocks can change, and they engage their prior knowledge by
observing a rock.

Materials:
- Image of basalt
- Rock for each student (a range of igneous, metamorphic, and sedimentary) if rocks
Time: 10-15 mins aren’t available, print images for each student
- Worksheet #1 for each student
- Pencils for each student
- Clipboards for each student

Teacher
1. Say: “Good morning scienti ts! Today, we are not just scienti ts, but a special type of scienti t called a geologist.
Optional: Give a mome t for students to brainstorm what a geologist studies. Geologists study what the earth is
made of and the processes that shape it. Can anyone think of some things that the earth is made of?
2. Have students share with partners or the class what the Earth is made of...plants, water, etc.
3. Say: Right! Today, | need YOUR help to solve a mystery about rocks, which help make up our Earth. Yesterday,
[Teacher at school] introduced me to his pet rock, Waldo. [Teacher] loves Waldo so much that they gave me a
picture of him (show picture). ‘Wow!’ | told [Teacher] ‘Your rock has holes in it, I’'ve never seen that before!” ‘Isn’t
Waldo cool?!’ [Teacher] said. ‘It used to be made of MAGMA from a volcano!” ‘WHAT?!” | said ‘That’s impossible.
Rocks are always just rocks. They don’t change. And besides, isn’t every rock the same?’
4. Say: “I'm really stumped. What do you think? Are all rocks the same?” Instruct students to turn and share their
answers with a partner.
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5. Say: “To help solve this mystery, | have a rock for each of you to study.”

Instruct each student to observe their rock and write down their observations on their orksheet. (Worksheet #1
- linked below)

6. Model how to fill out the orksheet (students may be confused by what they should check)

7. Pass out rocks, worksheets, pencils, magnifying glasses, and clipboards to each student.

8. Allow 5 minutes for students to observe their rock and fill-out orksheets.

Explore: Students explore the phenomenon of how di erent rocks change through simulated examples of
sedimentary, metamorphic, and igneous rocks.

Materials:
- Sedimentary
- sand
- dirt
- mulch
- clear containers
- 3 x spoons
- optional: ardboard
Time: 15 mins - Metamorphic
- 3 x play dough (di erent colors)
- Igneous
- chocolate chips
- white chocolate chips/bu erscotch chips
-2 x bowls
- spoon
- wax paper
- 3 x signs per statio
Teacher
1. Introduce rock formation tations. This is whe e students will experience and try to figu e out the processes
that shape rocks. The fi st station will be done ogether.
2. Demonstrate Station A (Igneous) with the whole class
- Show bow! of unmelted chocolate chips and bu erscotch/white chocolate chips and another bow! with chips
that have been slightly melted in a microwave beforehand. Demo or ask a student volunteer to mix chocolate
chips with bu erscotch/white chocolate chips with spoon. Pour a small amount onto wax paper (it should cool
and harden) Option: Ask what would happen if we put the mix into a fridge?.
- Ask students What could the materials represent in real life? (magma) What processes are happening?
(heat, melting, ooling)
3. Introduce the other two stations: B (Sedime tary), and C (Metamorphic). *Label stations yle er and reveal
rock type later.*
- Students will rotate through the stations and ollow the directions t station o experience rock processes
themselves. (Option: Other t o stations ould also be demonstrated by Garden Educator and/or classroom
teacher and students record observations/discuss
4. Encourage them to wonder if their rock went through the changes shown at each station
- B (Metamorphic) Station: tudents take 3 di erent colors of playdough, roll it into a ball, and squish fl t
- C (Sedimentary) Station: tudent’s layer sand, dirt, and mulch in a clear container and squish down
5. Allow 5 minutes at each station. Use routin for rotating th ough stations
6. Send students to begin observing with 5-6 students per station
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Explain: Students will develop scientific xplanations or observations f om the “explore” stations. Stude ts will test
their understanding of each process with real examples of di erent rocks.

Materials:

Time: 10 mins - Images of each rock type with background info

1. Call students back to seating ci cle with your class routine

2. Pair-Share: Students predict with a partner which station their ock might be from.

3. Review each station. Ask: “What did you do at station B/C? What do you think the ma erials might represent in
real life? What process happened?”

4. Discuss and reveal rock types (A-lgneous, B-Sedimentary, C-Metamorphic)

5. Show examples of each type of rock and explain how they formed.

Elaborate: Students will extend understanding of geologic processes through a student-planned investi ation of
rock samples.

Materials:
- Rock for each student (a range of igneous, metamorphic, and sedimentary) if rocks

aren’t available, print images for each student
Time: 5 mins - Worksheet #1 for each student
- Worksheet #2 for each student
- Pencils for each student
- Clipboards for each student
1. Instruct students to observe their rocks again, now that they’ve seen some changes that shape rocks.
2. Pass out Worksheet #2.
3. Students decide which type of rock they have.
4. Students fill out the back side of their orksheet from explore section

Evaluate: Students will re-represent their understanding and reflect on their learning y sharing-out the story of
their rock based on their observations and esearch.

Materials:
- Rock for each student (a range of igneous, metamorphic, and sedimentary) if rocks

Time: 5 mins aren’t available, print images for each student
- [Other materials are not needed, but garden educator can decide if students should

hold onto or return materials]
1. Pair-Share: Students introduce their rock to a partner, explaining which type of rock they have and how they
know.
2. Ask students to vote with a thumb up or down: “Are all rocks the same?”
3. Ask “What type of rock is Waldo?”
4. Ask “How does studying rocks help geologists understand what Earth is made of and the processes that shape
it?”
5. [Optional discussion xtension] Say: “Rocks are as old as our Earth. How old is the Earth? If rocks are changing
over time, do you think the arth has stayed the same?”
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Lesson Extensions

Elaborate on this lesson by introducing that rocks change from one type to another and can teach us about Earth’s
processes through:

1. Rock Cycle Demo: Use materials from this lesson to demonstrate how rocks could change from one type to
another
- Example: Melt together types of chocolate chips, cool them, crumble them apart again, layer them with
other items and compact them (Igneous > Sedimentary)

2. Story of My Rock: Students have a rock of their own and write stories (or draw a comic!) about how their
rock was formed, making sure to include the type of rock and some keywords for each of the types (i.e. if it were
igneous, they have to include the words “magma” and “cool”, etc.)

Grade 4, Lesson 1: Lesson Background
Key Terms:

Geologist: what the earth is made of and the processes that shape it; “geo” = earth “ologist” = one who studies.

Sedimentary Rock: formed by weathering or erosion from water or wind.

Metamorphic Rock: formed by heat or pressure.

Igneous Rock: formed by lava or magma.

Mineral: materials rocks are made up of, they are pure chemical substances and have no organic substances (plants or
animals).

Content Knowledge:

Explain Sectio _: Igneous example is Basalt, Metamorphic example is Gneiss, Sedimentary is Conglomerate
Rock Formatio : all rocks are made from minerals, but not the same minerals

- Sedimentary:
- formed from bits of rock and chemicals in water, sediments are a result of physical or chemical weathering
(explained in the next lesson)
- sediments are transported by water, ice, or wind and deposited in a new locatio
-0 enformin layers
- (ex: sandstone, limestone)
- Metamorphic:
- formed from existing ocks changed by heat and pressure
- heat and pressure cause by plate tectonics shifting is o en responsible for creating m tamorphic rocks
- burial under thousands of meters of sediments can change sedimentary rocks into metamorphic rocks
(limestone > marble, sandstone > quartzite)
- (ex: marble, quartzite)
- Igneous:
- formed by molten rock under the Earth’s surface (magma) and when it surfaces (lava) it cools
-the time it akes to cool determines the type of rock it becomes
- crystal size is an indicator of cooling rate, the larger the crystal, the longer it took to cool
- (ex: granite, basalt)
- Rock cycle: the process through which rocks change from one type to another (image with pokemon below)
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Evaluate Sectio : Earth is 4.55 billion years old

NGSS Connections:

Disciplinary Core Ideas:

- [ESS1.C] The History of Planet Earth: Local, regional, and global patterns of rock formations reveal changes
over time due to earth forces, such as earthquakes. The presence and location of certain fossil types indicate
the order in which rock layers were formed. (4-ESS1-1)

- Students will learn the different types of rocks and how they are informed.
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Name:

Can my rock tell a story?

I notice my rock has... (check what you see your rock has)

[ Layers (stripes)
(3 Flat stripes
(A Wavy or swirled stripes
[ Glossy, shiny texture like glass
[ Crystals
[d Grains/bits of rock
A Bits are the same size
[ Bits have other material around it (like cement)
[ Bits are different sizes
[ Bits have no materials in-between them

| wonder... (write questions you have about your rock)

Worksheet #1



Name: Worksheet #2

My rock has a story!

Look at the boxes you checked from the first worksheet to help you

Sedimentary Metamorphic Igneous

(dLayers that are flat (dLayers that are (A Crystals

[ Variety of colors twisted or (A Grains/bits

[ Visible bits of other rock swirled are all same

[d Material between [d Layer of crystals size

grains (A No material
around
grains
(A Glossy sheen

Circle which one matches best.
1. My rock is a (sedimentary, metamorphic, igneous) rock!
2. My rockis like...
a. Station A

b. StationB
c. Station C

Photo of Waldo to be shown at the beginning of class (engage):



Waldo



Igneous

e Made from: melted minerals and magma below Earth’s surface

e Formed: when minerals and magma come up, they cool and harden

e Often has: crystals, grains/bits are all the same size, no material
around grains, sometimes glossy sheen



Metamorphic

e Made from: bits of rock buried deep beneath the Earth's surface

e Formed by: Earth’s heat and pressure over many years form new
rocks from the bits

e Often has: layers/stripes that are twisted or swirled, layer of
crystals, denser and harder than other rocks



Sedimentary

e Made from: tiny bits of rocks, minerals, sand, clay, seashells, or
fossils!
e Formed by: water or wind moves sediments and layers them on top
of other sediments over time
o Earth’s pressure compacts them to form rocks
e Often has: layers that are flat, variety of colors, visible bits of other
rock, material between grains



[Sandstone - sedimentary]



[Limestone - sedimentary]



[Rock Phosphate - Sedimentary]

[Granite - Igneous]



[Pumice - Igneous]

[Basalt - Igneous]



[Obsidian - Igneous]

[Gneiss - Metamorphic]



[Slate - Metamorphic]

[Serpentine - Metamorphic]



Station B

Materials:
® 3 colors of playdough
Steps:
1. Tear off a piece of playdough the size of a dime from each color.

2. Roll the three colors together.
3. Squish them flat between the palms of your hands.

Questions:
e What do you notice?

e What type of rock do you think this would be?



Station C

Materials:
e Sand
e Mulch
e Dirt
e Clear container
® 3 spoons
e Extra materials bin

Steps:

1. Use a spoon to scoop a thin layer of sand into your clear container.

2. Use a spoon to scoop a thin layer of mulch into your clear container
on top of the sand.

3. Use a spoon to scoop a thin layer of dirt into your container on top
of the mulch.

4. Use your hand to squish down the layers in your container.

5. Pour materials from your container into the extra materials bin so
someone else can use your container!

Questions:
e What do you notice?

e What type of rock do you think this would be? Why?



TITLE | WILL A MOUNTAIN LAST FOREVER?

GRADE | Fourth Grade
UNIT | 1
LESSON | 2

Time: 45 - 60 minutes
Unit Essential Que tion: How does a mountain turn into a grain of sand?
Focus Questio : Will a mountain last forever?

Objecti es: Students will understand how rocks change over time and be able o di erenti te between physical and
chemical changes in rocks.

Summary: Students a empt to answer the question, Will a mountain last forever?” through the below table.

Engage Students consider and discuss how mountains change using Mt. Whitney as an example.

Explore Students use a sugar cube to explore 4 di erent rock weathering processes.

Students learn the di erence between physical and chemical weathering through a

Sxes picture sort and M&M activit .
Students will extend understanding by considering which rock types break down fastest
Elaborate . . . . . . .
and discussing human, animal and plant interactions with ocks and weathering.
Students will re-represent their understanding and reflect on learning y finding a ock
Evaluate - o
and determining the type of weathering it went through.
Materials:

[J 125 x Sugar cubes (4 per student)
[ Station 1: ( ocks)
[J 5-10 x small rocks
[1 Plastic ja s with lids (two per group for station
[ Station 2:( ater/Acid Rain)
1 Water
[J Water pipe e (1 per student at station
[J 1 cup of Vinegar (optional
[0 Food dye (optional
[ Station 3: (Wind
[1 Straws (1 per student)
[ Station 4: (Ice/ ater)
1 Water
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[ Ice (2 -4 cups)
[0 Spoons to dip ice cube (optional
[0 Trays ~2 per statio
O M&M’s two per student
0 Images (below):
Image #1: Mt.Whitney
Image #2: Rock Fall
Image #3: Physical 1
Image #4: Physical 2
Image #5: Chemical 1
Image #6: Chemical 2
[0 Weathering Worksheet (below)

OO0O0oOooOoad

Tips for Preparing the Lesson (High-Prep):

- Print out photos
- Cut straws in half to save materials, if needed

Prior Knowledge: Basic understanding of di erent types of rocks and how they are created.

Grade 4, Lesson 2: Lesson Steps

Engage: Students consider and discuss how mountains change using Mt. Whitney as an example.

Materials:
Time: 5 mins - Printed picture of Mt. Whitney
- Printed picture of rock fall

Teacher
1. Show picture of Mt. Whitney. This is Mt. Whitney. The tallest mountain in the contiguous Uni ed States.
Mt.Whitney is so large that astronauts can see it from space. Mountains are made of solid rock all the way
through. This mountain is bigger than you and bigger than me. But will this mountain always be there? Do
mountains last forever?
2. Pair students and have them discuss if mountains last forever.
3. Ask some students share some of their ideas.
4. Record students ideas on board.
5. Show picture of rock fall at Mt.Whitney. This picture was taken one winter at Mt. Whitney. How did these rocks
get there and why? What caused this?
6. If students are having trouble thinking of ideas have them think of a rock in the garden and the di erent
events/processes it goes through while sitting th e. Connect that a mountain goes through similar events/
processes.
7. Answers may include water, snow, ice, wind, rain, di erent temperatures.
8. Conclude that with di erent types of weathering, changes to rocks can occur.
9. Say: We are going to explore this a bit deeper in our next activit .
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Explore: Students use a sugar cube to explore 4 di erent rock weathering processes.

Materials:
- 125 x sugar cubes (4 per student)
- Trays (~2 trays per station)
- Weathering Worksheet (for each student)
- Station 1: (Rocks)
- 5-10 x small rocks
- Plastic jars with lids (two per group for station)
- Station 2: (Water/Acid Rain)
- Water
- Water pipette (3-5)
- 1 cup of vinegar (optional)
- Food dye (optional)
- Station 3: (Wind)
- Straws (1 per student)
- Station 4: (Ice/Water)
- Water
- lce (2 - 4 cups)
- Spoons to dip ice cube (optional)

Time: 20 mins

Teacher
1. Say: So you mentioned that wa er, ice, wind, etc a ect rocks. Today we are going to explore how this happens.
Instead of using rocks we are using sugar cubes.
2. Have students brainstorm why we may use a sugar cube instead of a rock. Have students list similarities of
sugar cube and a rock.
3. Each student will see how weathering a ects their sugar cube by passing through 4 di erent stations. very
student should receive a new sugar cube at each station o see the di erent e ects of weathering on their sugar
cube. [Sca old this with a “New Cubes” tray/bowl.]
4. Clearly lay out stations and in truction for students at each of the sugar cube weathering stations
5. Depending on the site, students can pass through stations f eely or have 3-4 minutes at each station
6. Instruct students to observe the changes a er each station and o see how weathering a ects each of their
sugar cubes. Record observations on the orksheet. SAVE SUGAR CUBES a er each station so tudents can
compare during discussion. [Sca old with a “Used Cubes” tray at the station.
7. Station o tions
- Station 1: Pla tic ja s with rocks. Put 1 sugar cube in jar with rocks and shake.
- Station 2:  ater pipe e for dropping water onto cube. Could add vinegar & food coloring to water for a more
dramatic chan e to cube.
- Station 3: Bl wing air through a straw onto cube.
- Station 4: Dipping the su ar cube into a tray of ice water.
8. As students are passing through stations en ourage them to figu e out what weathering e ect is modeled at
each station
9. Have students record the changes to their sugar cubes.
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Explain: Students learn the di erence between physical and chemical weathering through a picture sort and M&M
activit .

w

5.
6.

Materials:
- Photos of rocks
- Tray filled with used su ar cubes from each statio
- M&M’s 2 per student

Time: 6 mins

. Ask students what station changed their rock the mo t?

- Hold up used sugar cubes from each station o prompt discussion.

. Potential Guiding Que tions include

- What would happen if your sugar cube went through all 4 stations

- What weathering process is stimula ed in each station

- Do rocks go through all 4 processes?

- Which station would ake the longest to weather each sugar cube? Guide discussion towards aspect of time

. Ask how rocks/mountains can change due to weathering?
. Teacher introduces terms physical and chemical weathering. Explaining the di erence.

- Physical weathering is caused by the e ects of changing temperature on rocks, causing the rock to break
apart.

- Chemical weathering is the decomposition of ocks due to chemical reactions

- Today we are going to do a quick representation of P ysical and Chemical Weathering. Show an M&M. | want
you to pretend that this M&M is a rock. We are going to break down this M&M two di erent ways. Your job
is to figure out the way in which we are weathering this rock. Are we using p ysical weathering or chemical
weathering?

- Give each student 1 M&M and say eat this M&M using your teeth. Next give each student 1 M&M and
have them use their mouth (not teeth) to break down M&M. Have students guess which option as physical
weathering and which was chemical. Discuss di erences.

Ask students for examples of physical and chemical weathering they have seen in nature.

Show pictures and see if students can determine if the rock was changed by physical or chemical weathering.

As image is shown, students will show sign language symbol (decided on prior) for which force they feel a ected
the rock. Have students give reasons for how the rock got to be that way. The information bel w is background
for educators and is optional o tell students as they process.

- Image 3 - Physical 1 (Tree grew in between rock physically separating the ock)

- Image 4 - Physical 2 (Many rock surfaces have small crevices on them. Water can freeze in these crevices
when it is cold, and then melt when the weather is warmer. This repeated freezing and thawing causes rocks
to break apart.)

- Image 5 - Chemical 1 (The reaction b tween rocks and oxygen is known as oxidation. When eleme ts

or compounds in rocks react with oxygen and water, they form substances called oxides. One of the most
common examples of oxidation is i on oxide, or rust.)

- Image 6 - Chemical 2 (Hydration occu s when a mineral absorbs water to form a new substance. Hydratio
causes the rock to expand its volume, which can put stress on the rock and make it more vulnerable to other
types of weathering.)

Elaborate: Students will extend understanding by considering which rock types break down fastest and by
discussing human, animal and plant interactions with ocks and weathering.

Time: 5 mins Materials:

1. Have students brainstorm di erent types of rocks and what might break down the fastest.
2. Ask: Are any of these changes caused by humans, animals, or plants?
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Need to link

Evaluate: Students will re-represent their understanding and reflect on learning vy finding a ock and determining
the type of weathering it went through.

Time: 5 mins Materials:

1. Have students think pair share to answer question Do mountains last forever?

2. (Optional) H ve students explore garden and find a ock that has been weathered by physical or chemical
weathering. Have them name what type of weathering has a ected this rock.

3. Leave with the question where do all of the smaller rocks go? (This leads into the concept of erosion covered in
Lesson 3)

Grade 4, Lesson 2: Lesson Background
Key Terms:

Physical weathering is caused by the e ects of changing temperature on rocks, causing the rock to break apart.

Chemical weathering is the decomposition of ocks due to chemical reactions.

Biological weathering is the weakening and subsequent disintegration of ock by plants, animals, and microbes.

Common Misconceptions:

- Students may hold many misconceptions about e osion, including:

- Rocks do not change.

- Weathering and erosion are essentially the same thing. Thet o words can be used interchangeably.

- Erosion happens quickly.

- Erosion is always bad.
- Students tend to view the earth as static, table, and unchanging. They o en have difficulty bel ving that rocks
can change or be worn down through the process of weathering. Students also tend to confuse weathering (the
physical or chemical breakdown of rock) with erosion (the process of transporting sedime ts).
- Even once students understand the concepts of weathering and erosion, they tend to have difficul
conceptualizing the long time f ames needed for these processes to occur. Some science lessons focus on the
negati e aspects of erosion (soil loss, ecosystem destruction, sedime t buildup in water sources) and lead students
to believe that erosion is always bad. However, teachers should stress that erosion does have positi e aspects as
well. Delta areas, like the Mississippi and the Nile, were created by the deposition of e oded sediments carried
downriver. Without erosion, these rich, fertile arming areas would not exist.

NGSS Connections:

Disciplinary Core Ideas:

[ESS2.A] Earth Materials and Systems: Rainfall helps to shape the land and a ects the types of living things found in a
region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller particles and m ve
them around.

- Students are learning that rocks can be broken into smaller particles vy water, ice, wind, and living organisms.

- Source: htt s://www.nap.edu/read/13165/chapter/11#179

San Francisco, CA | © Education Outside 2019



Name

Grade 4, Lesson 2
Does a mountain last forever?

e Draw each sugar cube before and after for each station.

e \Write what changes occurred.

Before

After

What changed?




Image #1: Mount Whitney



Image 2: Rock Fall



Image # 3: Physical (1)



Image # 4: Physical (2)



Image # 5: Chemical (1)



Image #6: Chemical (2)



TITLE| HOW DID THIS ROCK GET HERE?

GRADE | Fourth Grade
UNIT | 1
LESSON | 3

Time: 45 - 60 minutes

Unit Essential Que tion: How does a mountain turn into a grain of sand?

Focus Questio : How did this rock get here?

Objecti es: Students will be able to build a model mountain and demonstrate a variety of factors that cause erosion.

Summary: Students a empt to answer the question, “H w did this rock get here?” through the below table.

Engage Students engage in the process of erosion by trying to move soil with water.
Explore Students will explore the phenomenon of erosion by engineering ways to erode land.

Students will develop scientific xplanations or observations vy discussing large scale

Explain . . . .
P examples of erosion (ice, water, deforestation, wind)

Students will extend understanding by creating a model of e osion made by a specific

Elaborate gy g yasp
cause.

Evaluate Students will demonstrate their understanding and reflect on their learning vy
presenting their model of a specific type of osion to their classmates.

Materials:

[J Small cups of water (one per student or one per pair)

[J Engage Image 1 OR Engage Image 2 (below)

[J 4 marked off a eas in the garden with soil
L1 or 4 trays with soil

] Items suggested for mountain:

Trowels

Gloves

Straws

Fan

Stic s

Rocks

Spray bottle with vine ar

Watering cans

Ice cubes

] Images with erosion examples (below)

O

O
O
O
O
O
O
O
O
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Tips for Preparing the Lesson: (High-Prep)

- Prepare tray with soil and a cup of water (or 15-30 dixie cups of water if adapting En age for teaching tip i
background section

- Mark 4-5 garden beds/areas of dirt for students to build model mountains or set up 4-5 trays of dirt.

- Set up a table or easily accessible spot for mountain-eroding materials (trowels, gloves, straws, etc.)

Prior Knowledge: Weathering

Grade 4, Lesson 3: Lesson Steps

Engage: Students engage in the process of erosion by trying to move soil with water.

Materials:
- Tray with some soil
- Cup of water
- Engage image 1 printed (or Engage image 2)

Time: 7 mins

Teacher
1. Say Good morning geologists! | have a special challenge for a brave volunteer. | challenge one student to make
this soil move using only the water in this cup. Emphasize that the student can’t use the cup itself or their hands.
2. Choose a student volunteer and have them demonstrate so the class can see.
3. Ask What did you noti e happened when [student] poured the water? What do we call the process that
happened here? Say The process that moves or transports the smaller particles of soil or sedime t is called
erosion.
4. Write or reveal definition on bo d.
5. Say: “Soil is just a small part of our Earth. Now that we know you can move soil with a cup of water, let’s think
about how larger parts of our Earth move. Like this rock. Engage image How do you think this rock got there?”
Students share their ideas.

Explore: Students will explore the phenomenon of erosion by engineering ways to erode land.

Materials:
- 4 marked off a eas in the garden with soil
- Items for testing e osion:
- Straws
- Fan
- Stic s
- Rocks
- Spray bottle with vine ar
- Watering cans
- Ice cubes

Time: 8 mins

Teacher
1. Challenge students to erode soil using the materials provided on a table.
2. Emphasize that students should use just the materials when they are trying to erode, not their hands or other
items in the garden.
3. (Option: In tead of having materials available at the front of the class, educator could assign a material to a
student/pair of students and then students can try one material and share with others to learn how the other
materials worked).
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Teacher
4. Materials:
- spray bottles, atering cans (rain, rivers)
- blow through straw, make cardboard fans (wind)
- use stic s to simulate growth of plant roots (plants)
- ice cubes (glacier)
5. Send students to designated spots in the garden where they won’t disturb any plant growth.

Explain: Students will develop scientific xplanations or observations y discussing large scale examples of erosion
(ice, water, deforestation, wind)

Time: 5 mins Materials:

1. Ask: Raise your hand if you were able to make the soil move. What strategies did you use? What did you notic
happened to the soil?
2. Hold up each material and ask What natural force does that model?

3. Record on the board the forces of nature that could erode the land, circling the main forces of nature (water,
wind, ice).

Elaborate: Students will extend understanding by creating a model of e osion made by a specific ause.

Materials:
- Images with erosion examples
- 4 marked off areas in the garden with soil
- or 4 trays with soil
- Items suggested for mountain:
- Trowels
- Gloves
- Straws
- Fan
- Sticks
- Rocks
- Spray bottle with vinegar
- Watering cans
- Ice cubes

Time: 10 mins

1. Provide a di erent image of erosion to each group.

2. Challenge students to build a mountain and then demonstrate the type of erosion that is on their card:
- Ice

- Water (rivers/oceans)
- Wind
3. Reiterate that mountains are more than just dirt (they also have plants, rocks, etc.). If you do not have enough

open space for groups to build mountains in the garden, provide each group with a tray/stream table and access
to soil, rocks, etc.

4. Divide students into groups of 4-5.
5. Send groups back to their stations o begin creating a model mou tain.
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Evaluate: Students will demonstrate their understanding and reflect on their learning y presenting their model of a
specific type of e osion to their classmates

Time: 5 mins Materials:
1. Gallery Walk: Instruct students to present their model and explain the type of erosion shown to other groups

2. Discuss how erosion can have negati e e ects. What would happen if there were houses at the bo om of the
mountain? (leads into the next lesson on how to reduce the impact of erosion)

Grade 4, Lesson 3: Lesson Background
Key Terms:

Erosion - happens when rocks and sediments are picked up and moved to another place by ice, water, wind or gravity

Weathering - the process where rock is dissolved, worn away, or broken down by physical, chemical, or organic pro-
cesses

Physical weathering is caused by the e ects of changing temperature on rocks, causing the rock to break apart

Chemical weathering is the decomposition of ocks due to chemical reactions
Glacier - a large, slowly moving mass of ice

Content Knowledge:

Erosion is the act in which earth is worn away, o en by water, wind, or ice. A similar process, weathering, breaks down
or dissolves rock, weakening it or turning it into ti y fragments.

The process of erosion moves bits of rock or soil from one place to another. Most erosion is performed by water,

wind, or ice (usually in the form of a glacier). These forces carry the rocks and soil from the places where they were
weathered. If water is muddy, it is a sign that erosion is taking place. The brown color indicates that bits of rock and
soil are suspended in the water and being transported from one place to another. This transported material is called
sediment.

When wind or water slows down, or ice melts, sediment is deposited in a new location. As the sedime t builds up, it
creates fertile land. Ri er deltas are made almost enti ely of sediment. Delta sediment is eroded from the banks and
bed of the river.

Erosion and Global Warming:

Global warming, the increase in average temperature around the world, is speeding erosion. The change in climate
has been linked to more frequent and more severe storms. Storm surges following hurricanes and typhoons threaten
to erode miles of coastline and coastal habitat. These coastal areas have homes, businesses, and economically import-
ant industries, such as fisheries

The rise in temperature is also quickly melting glacie s. This is causing the sea level to rise faster than organisms can
adapt to it. The rising sea erodes beaches more quickly.

Teaching Tips:

- Engage: If demonstrating ater moving soil so that the whole class can see is a challenge, the educator can
prepare enough cups for every student to try to move soil somewhere in the garden as a 2-minute challenge and
then discuss what happened as a class.
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- Model mountains can be built on trays with soil if there isn’t enough garden space. Or the mountain could be
done as a teacher demo and students could come up and try to erode the mountain with di erent materials.

Common Misconceptions:

- Weathering and erosion are the same thing: Weathering is the process that wears away at land/rocks, erosion is
the process that moves little bits of ock and sediment a er it has been weathered

NGSS Connections:

Disciplinary Core Ideas:

- [ESS2.A] Earth Materials and Systems: Rainfall helps to shape the land and affects the types of living things found
in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller particles
and move them around.
- Students will observe how forces of water, ice, wind, and living organisms move sediments and deposit them
elsewhere.
- Source: https://www.nap.edu/read/13165/chapter/11#179
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https://www.nap.edu/read/13165/chapter/11#179
https://www.nap.edu/read/13165/chapter/11#179

Engage Image #1:



Enage Image #2:



Erosion Images

Erosion by Deforestation

Erosion is a natural process, but human activity can make it happen more quickly. Trees and plants hold soil in
place. When people cut down forests or plow up grasses for agriculture or development, the soil washes away
or blows away more easily. Landslides become more common. Water also rushes over exposed soil rather

than soaking into it, causing flooding.



Erosion by Ice

Ice can erode the land. In extremely cold areas and on some mountaintops, glaciers move slowly downhill and
across the land. As they move, they pick up everything in their path, from tiny grains of sand to huge boulders.

The rocks carried by a glacier rub against the ground below, eroding both the ground and the rocks. Glaciers

grind up rocks and scrape away the soil. Moving glaciers gouge out basins and form steep-sided mountain
valleys. This is how Yosemite Valley was formed!

10



Erosion by Wind

Wind carries dust, sand, and volcanic ash from one place to another. Wind can sometimes blow sand into
large mounds, called dunes.

In dry areas, windblown sand blasts against rock with tremendous force, slowly wearing away the soft rock. It
also polishes rocks and cliffs until they are smooth.
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Erosion by Water (rivers/waves)

Rushing streams and rivers wear away their banks, creating larger and larger valleys. In a span of about 5
million years, the Colorado River cut deeper and deeper into the land in what is now the U.S. state of Arizona.
It eventually formed the Grand Canyon, which is more than 1,600 meters (1 mile) deep and as much as 29
kilometers (18 miles) wide in some places.

Erosion by water changes the shape of coastlines. Waves constantly crash against shores. They pound rocks

into pebbles and reduce pebbles to sand. Water sometimes takes sand away from beaches. This moves the
coastline farther inland.

12



Erosion by Water (rain/acid rain)

Rain carries away bits of soil and slowly washes away rock fragments. Acid rain and freshwater rain formed
one of the most notable rock formations in the world, in the shape of a skull at Joshua Tree National Park in California.
Skull rock was formed by continuous action of rain drops (chemical weathering), and then the fragments that wore off
got carried away by continual rainfall.The two eye sockets and nostrils formed from acid rain.
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TITLE| CAN HUMANS KEEP A PIECE OF LAND FROM WASHING
AWAY?

GRADE | Fourth Grade
UNIT | 1
LESSON | 4

Time: 45 - 60 minutes

Unit Essential Que tion: How does a mountain turn into a grain of sand?

Focus Questio : Can humans keep a piece of land from washing away?

Objecti es: Students will be able to model structures to reduce the impact of erosion and explain why that is helpful.

Summary: Students a empt to answer the question, “Can humans eep a piece of land from washing away?” through
the table below.

Engage Students discuss the negati e e ects of erosion.
Explore Students build a model of an environment with supports to protect it from erosion.
Explain Students will observe real-life examples of erosion prevention

Students will extend understanding by brainstorming erosion control methods for other

Elaborate .
examples of erosion by water.
Evaluate Students will re-represent their understanding by applying knowledge of types of
erosion and prevention m thods to their town.
Materials:

I Images #1 & #2: cliff e osion

[ Sheets Images #3 descriptions/ima es of erosion scenario
[J Erosion Control Materials

Designated areas in the garden for building (or trays with soil in them)
Trowels

Gloves

Stic s, leaves, rocks, other plant material

Aluminum foil

Cardboard

Strips of cloth

Sponges

[0 Photos of real-life examples of erosion control solution

[0 Hose/watering can

OO0oOO0OoooOnO
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Tips for Preparing the Lesson (High-Prep):

- Designate about 5 areas in the garden for building (or prepare trays of soil)
- Set out erosion control materials so that all students can access them while building (not all materials are
required, but suggested)

Prior Knowledge:
- Weathering
- Erosion

Grade 4, Lesson 4: Lesson Steps

Engage: Students discuss the negati e e ects of erosion.

Materials:

Time: 5 mins . .
- Image of coastal cliff erosion

Teacher
1. Show image of cliff e osion with homes near coast.
2. Ask: What happened here? (erosion) Who is a ected by this? How could people prevent this damage (aside
from moving somewhere else)?
3. Say: Today, we are going to be city planners. We need to prevent erosion so there is as little damage as possibl
to people’s homes and buildings.

Explore: Students will explore the phenomenon by building a model of an environment with supports that protect it
from erosion.

Materials:
- Explore Challenge: Erosion by Deforestation image with descriptions/images of
erosion scenario
- Designated areas in the garden for building
- or trays with soil in them
- Trowels
- Gloves
- Sticks, leaves, rocks, other plant material (good idea to provide a lot or designate
areas students can pull from)
- Aluminum foil
- Cardboard
- Strips of cloth
- Sponges
- Hose/watering can

Time: 15 mins

Teacher
1. Challenge students to build an environment in the garden that will withstand erosion by water with as littl
harm to living things as possible.
2. Explain that each group will be building a mountain with a town at the bo om.
3. Show image of mountain with deforestation. Prompt students to predict what will happen when rain falls on
the exposed mountain side.
4. Reiterate that moving the community further away from the area facing erosion is not an option. (Note: If you
do not have enough open space for groups to build streams in the garden, provide each group with a tray/stream
table and access to soil, rocks, etc.)
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Teacher
6. Tell students they will have 12 minutes to build their mountain and erosion prevention b fore the storm comes

(educator with hose/watering can)
6. Divide students into groups of 4-6 and send groups to designated building areas in the garden.
7. A er 12 minutes, educator pours storm on models with hose/watering can.

Explain: Students will observe real-life examples of erosion prevention

Materials:

Time: 10 mins . .
- Photos of real-life examples of erosion control

Teacher
1. Students share methods of prevention and h w e ecti e they were.
2. Ask students to predict what real-life methods might look like.
3. Present students with real-life examples of erosion control using photos as students predict them (ex: If
students mention building a all or support structure, show that image. Whatever methods students have not

guessed, show at end.).

Elaborate: Students will extend understanding by brainstorming erosion control methods for other examples of
erosion by water.

Materials:

Time: 5 mins . . . . .
- Sheets with descriptions/images of erosion scenario

Teacher
1. Discuss that there are other scenarios that require erosion prevention
2. Show the 3 other examples and explain what’s happening.
3. For each photo, ask the class what solution th y would use to prevent the problem.

Evaluate: Students will re-represent their understanding by applying knowledge of types of erosion and prevention
methods to their town.
Time: 5-10 mins Materials:

Teacher
1. Discuss: Which of these scenarios might occur in our town? What could the town do to prevent those

scenarios?

Lesson Extensions:

None.
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Grade 4, Lesson 4: Lesson Background
Key Terms:

Erosion - happens when rocks and sediments are picked up and moved to another place by ice, water, wind or gravity.

Weathering - the process where rock is dissolved, worn away, or broken down by physical, chemical, or organic
processes.

Erosion Prevention and Co _trol - the action of educing the impact of erosion, particularly y water or wind.

Landslide - when a mass of rock or land slides down a hillside all at once.

Teaching Tips:

- Explore:
- If there isn’t enough space in your garden for groups of students to work in garden beds, you can provide large
trays of soil for students or do a whole-class demo.
- Not all materials are necessary for the explore section. Ideall , students will have access to materials to use
plant materials, form a wall, compact soil, or add grit to soil.

Common Misconceptions:

- People living near eroding areas should just move: Moving is hard, especially when your family is invested in a
place. Many people in San Francisco would have to move due to powerful, eroding waves, earthquakes, and storms.
- Erosion control is most o _en used to prevent erosion by water: Erosion control is also used for wind erosion, but
water causes damage in a greater variety of ways (rivers, waves, rainfall).

NGSS Connections:

Disciplinary Core Ideas:

- [ESS2.A] Earth Materials and Systems: Rainfall helps to shape the land and affects the types of living things
found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller
particles and move them around.

- Students will consider a variety of ways that water erodes land through a model and a discussion.

- Source: https://www.nap.edu/read/13165/chapter/11#179
- [ESS3.B] Natural Hazards: A variety of hazards result from natural processes (e.g., earthquakes, tsunamis,
volcanic eruptions). Humans cannot eliminate the hazards but can take steps to reduce their impacts. (4-ESS3-2)
(Note: This Disciplinary Core Idea can also be found in 3.WC.)

- Students will design and discuss solutions to the natural process of erosion to reduce its impact.

- Source: https://www.nap.edu/read/13165/chapter/11#192
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Images # 1 & 2: Cliff Erosion



Explore Challenge

A town chopped down a nearby forest for lumber. Rainfall on the cleared forest lands carries lots of soil and
rocks down to the town below (these are called landslides). How can you prevent erosion from damaging the
town?



Scenario 1

This lighthouse was built on an island. At the time, the lighthouse was nearly 1,000 meters (3,300 feet) from
the ocean. But after 80 years, the ocean eroded most of the beach near the lighthouse. Look how close the

water comes to the lighthouse! During strong storms, the waves now come close enough to wear away the
foundation of the lighthouse.

How can you control erosion from destroying this lighthouse?



Scenario 2

A large, rushing river erodes away the soil on the sides and bottom of the river. Over time, the river carves out
wider and deeper valleys. This pushes back homes of animals and people nearby.

How can you control this river from eroding the river banks so quickly?



Scenario 3

When a farmer ploughed their land and removed all plants at once, the exposed soil on the surface washed
away with heavy rainfall, carrying away healthy, nutrient-rich soil.
How can you help this farmer control the erosion of healthy soil?



Solution 1

The most helpful solution is adding plants (even just grass!). Plants, stone, and sand help anchor the soil to the
area, preventing soil from wearing away. This helps land along shorelines from widening rivers or pushing back
coastlines, and it helps other areas from rainfall erosion.



Solution 2

Retaining Walls: Sometimes, engineers simply install walls to physically prevent soil from being moved.
Retaining walls can be built around the area of erosion to prevent water run off. Runoff water leads to further
erosion. Walls are often placed near cliffs. When erosion by water or wind threatens to tumble the boulders
toward buildings and cars, walls protect landowners and drivers by holding the rocks in place.



Solution 3

Mulch made of wood chips or straw or fabrics are laid out over exposed soil to help hold soil in place and to
protect the nutrient-rich soil on the surface. This is a common tool for farmers and gardeners!



FIFTH GRADE CURRICULUM
TABLE OF CONTENTS:

Unit 1: Plants & Energy Flow
What would our world look like without plants?

Fifth Grade Unit 1: Plants & Energy Flow

OVERVIEW:

In this unit, students will be able to demonstrate an understanding of how energy is received and transferred
between plants, animals and humans. They will begin by reviewing plant structures and functions and how

these structures help plants survive (Lesson 1). Then they will observe a variety of plants and learn the essential
components of photosynthesis (Lesson 2). In the third lesson, they will piece this information ogether by finding
evidence of food chains in the garden and learning how energy fl ws in an ecosystem (Lesson 3). In the final lesson,
students brainstorm, design, and build their own solar oven, learning that they, like plants, can harness energy from
the sun (Lesson 4).

Lesson # Guiding Questio Student Outcomes

What structures and Students determine the functions of di erent parts of the plant.

L. functions keeps plants alive?
. Students demonstrate their understanding of photosynthesis by
2. What do plants eat? making a prediction
3 How does pond scum turn  Students understand that energy is never created or destroyed, and
' into a wolf? rather is transferred between living things.

4 How could humans get Students test the solar ovens they designed using thermometers

energy from our garden? and time s.

Materials to Acquire in Advance:

[0 Lesson 4: solar oven making materials

Images and some background content in the Grade 4 curriculum come from unknown sources. These lessons were
created and adapted by Education Outside or use in garden classrooms.
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NGSS Connections:

Disciplinary Core Ideas:
- LS1.A: Structure and Function: Pla ts and animals have both internal and external structures that serve various
functions in g owth, survival, behavior, and reproduction
- LS1.C: Organization or Ma er and Energy Flow in Organisms: Plants acquire their material for growth chiefly f om
air and water. (5-LS1-1)
- PS3.D: Energy in Chemical Processes and Everyday Life
- LS2.A: Interdependent Relationshi s in Ecosystems
- LS2.B: Cycles of Ma er and Energy Transfer in Ecosystems
- LS1.C: Organization or Ma er and Energy Flow in Organisms: Food provides animals with the materials they need
for body repair and growth and the energy they need to maintain body warmth and for motion. (se ondary to
5-PS3-1)
- ETS1.B: Designing Solutions o Engineering Problems: Testing a solution volves investi ating h w well it performs
under a range of likely conditions. secondary to 4-ESS3-2)
- ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use
a ects the environment in multiple ays. Some resources are renewable over time, and othe s are not. (4-ESS3-1)

For Reference:

Scientific & Engineering Practices:
https://www.nap.edu/read/13165/chapter/7

Cross-Cutting Concepts:
https://www.nap.edu/read/13165/chapter/8
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TITLE | WHAT STRUCTURES AND FUNCTIONS KEEP PLANTS
ALIVE?

GRADE | Fifth Grade
UNIT | 1
LESSON | 1

Time: 45 - 60 minutes

Unit Essential Que tion: What would our world look like without plants?
Focus Questio : What structures and functions eep plants alive?
Objecti es: Understand the structures and functions of a pla t

Summary: Students a empt to answer the question, What structures and functions a e keeping plants alive?”
through the below table.

Engage Students collect plants and learn the term dissect.

Explore Students dissect plants and brainstorm functions of each pla t part.

Explain Students share out the parts of a plant and their functions, and one tudent is dressed

up as a plant.
Elaborate Students create an argument for what the most essential pla t part is.
Evaluate Students describe the functions of di erent parts of the plant.
Materials:

[ Plant part costume (The costume shown in the paper is made enti ely
of paper. Alternati ely, you can use the following: roots: brown or tan
string, stem: green gown or paper cutouts, leaves: fake leaves from a
craft tore, fl wer: fl wer headband or clip, fruit: apple or orange, seeds:
bag of seeds)

Plants/weeds from the garden, one per student

Worksheets (a ached below)

Crayons or colored pencils

Plant function descri tion trips (a ached below)

Parts of a Plant poster, available in the Curriculum Visuals linked in the
Table of Contents

Tape

O O00O00
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Tips for Preparing the Lesson:

- Pull weeds/plants from the garden ahead of time, or p ovide time or students to pull them in the “Engage”
section of the lesson

- Plant part costume can be assembled from various materials or made from paper.

- Cut out plant function descri tions and place ape on the back so they can be added to plant part poster.

Prior Knowledge: Students should be familiar with parts of a plant.

Grade 4, Lesson 1: Lesson Steps

Engage: Students collect plants and learn the term dissect.

Materials:
Time: 5 mins - Plants collected for dissection (o tional
- Worksheets

Teacher
1. Ask What are some of the structures that keep us (humans) alive? [students respond] Students will ideally say
heart, stomach, lungs, etc.
2. Say: Yes, we as humans have di erent body parts that keep us alive. Ask Do plants have structures that keep
them alive? [students respond]
3. Say: We are going to be dissecting and looking on the inside o figure out h w plants work. Our main goal is to
figure out what tructures and functions are eeping this plant alive.
4. Teaching Preparation - O tion 1: Pick e ti e plants/weeds from the garden for student dissection and s tin
a tray to distribute. Option 2: H ve students pick weeds from the garden make sure they are picking the enti e
plant from the ground.
5. Inform students that today we will be doing a dissection. Gi e a brief definition of dissection,  tructin
students that dissect means to take apart. Use hand motions o solidify the definitio
6. Say We have three jobs today. First, we have to dissect the plant in front of us. Second we need to separate the
plant into its di erent parts, and finall , we need to brainstorm what the function or job each part of the pla tis.
7. Students should tape the di erent parts of the plant onto the worksheet and write the function. Th y can
write the name of the plant part or come up with their own name to describe it.

Explore: Students dissect plants and brainstorm functions of each pla t part.

Materials:
- Plants
- Pencils
- Worksheets
- Clipboards
- Tape

Time: 20 mins

Teacher
1. Distribute plants, worksheets, and pencils to pairs of students.
2. Give students time o dissect each plant and brainstorm the function of the arious parts.
3. A er 20 minutes bring students back to the circle for the next activit .
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Explain: Students share out the parts of the plants and their functions, and one tudent is dressed up as a plant.

Materials:

Time: 15 mins
- Plant part costume

1. Have students set aside their dissected plants.

2. Explain to students that as a class they are responsible for explaining each part of the plant. Say / want to learn
from you about each part of the plant. We will start from the base of the plant and move towards the top.

3. Say: | need one brave volunteer to help me visualize the parts of the plant by dressing up. (If students do not
want to do this, ask the classroom teacher to volunteer)

4. Have di erent pairs of students choose a section of the pla t to share about. As groups are sharing about a
part of the plant dress up the student or classroom teacher with that part of the plant part costume. Verbally add
in information about function of the pl t parts as necessary.

5. NOTE: Comment on the bravery of student for dressing up in a costume in front of the class. Be mindful of the
student wearing the costume be sure to ask for consent before putting on d erent pieces of the costume.

6. As you name each part of the plant use your body to act out related motion. or example: Roots: touch toes
(slurp sound), Stem: move hands from lower shin to knee (representing ater moving through stem), Leaves: Use
hands to wiggle fin ers and face towards the sun, Flower: hold up hand “petals” on head, Fruit: Fold hands criss-
cross, Seed: hold one clenched hand out.

Elaborate: Students create an argument for what the most essential pla t part is.

Materials:
Time: 5 mins - Parts of a Plant poster
- Plant function descri tion

1. Review the 6 plant parts with students. Say each part of the plant and have students show you the
corresponding motion. Co tinue o practic all 6 until tudents are familiar with each part.

2. Place the plant part function descri tionsi to a hat. Have students pick a plant function descri tion, ead it
aloud and then tape it onto the poster next to the correct plant part.

3. Ask students if there are any parts of the plant that were not mentioned

4. Give students time o choose what structure of the plant is the most essential. Have students brainstorm why
they believe that is the most essential part of the pla t.

5. Have students turn to their partner and share out the most essential pla t part and explain their reasoning.

Evaluate: Students describe the functions of di erent parts of the plant.

Materials:

Time: 5 mins . .
- Plant Parts from dissectio

1. Hold up 2 - 3 parts of a plant and have students turn to a partner to describe the function of th t part.
2. Review plant part names and motions
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Lesson Extensions

- Have students watercolor or draw all the parts of a plant.

Grade 5, Lesson 1: Lesson Background
Key Terms:

Dissect: the action of aking apart a body or plant to study its internal parts.

Content Knowledge:

The “Parts of a Plant” image below is from Ms. Shapiro’s Technology Blog.!

NGSS Connections:

- LS1.C: Organization or Ma er and Energy Flow in Organisms: Plants acquire their material for growth chiefly f om
air and water. (5-LS1-1)

- LS1.A: Structure and Function: Pla ts and animals have both internal and external structures that serve various
functions in g owth, survival, behavior, and reproduction. (4-LS1-1

References:

1. Shapiro. (2009, October 5). Parts of a Plant [Web log post]. Retrieved June 20, 2019, from htt s://
heightstechnology.edublogs.org/2009/10/05/parts-of-a-plant/
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Name Date

What keeps me alive?

Plant Structure (Plant Part) Plant Function (What it does)




Plant Function Descriptions:

Roots: Support plant and take in water and nutrients.
Stem: Supports leaves, transports water and nutrients.

Leaves: Use sunlight and chlorophyll to convert CO2
and water to sugar. Give off water and oxygen.

OR

Use sunlight, water and minerals to make food for the
plant.

Flower: Produces seeds.
Fruit: Protects the seed and helps with seed dispersal.

Seed: Produces a new plant.



TITLE| WHAT DO PLANTS EAT?

GRADE | Fifth Grade
UNIT | 1
LESSON | 2

Time: 45 - 60 minutes

Unit Essential Que tion: What would our world look like without plants?

Focus Questio : What do plants eat?

Objecti es: Students will be able to explain that plants use sunlight, water, and air to create their own food.

Summary: Students a empt to answer the question, “wh t do plants eat?” through the below table.

Engage Students discuss plant needs in order to solve a mystery.
Explore Students observe healthy and unhealthy plants to determine what plants eat.
Explain Students act out the process of photosynthesis through a play.
Elaborate Students discuss the mystery of the dead plant and determine the cause of death.
Evaluate Students demonstrate their understanding of photosynthesis by making a prediction
Materials:
[ (optiona) Caution ape
[0 Dead weed or other plant
[ Clipboards
[ Pencils
[0 Worksheets (a ached below)
[ Station m terials

1 Air plant (or a picture of one)

1 A plant (prepared in advance) with aluminum foil wrapped around 1 or 2 leaves

1 A marked garden bed with healthy plants (Can use a fla , cone, or other item to mark the bed)

1 A plant in water with no soil
[J Necklaces for students to wear that say PLANT, SUNLIGHT, WATER, OXYGEN, CARBON DIOXIDE, SUGAR
[0 Photosynthesis poster, available in the Curriculum Visuals linked in the Table of Contents
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Tips for Preparing the Lesson:

- If using caution tape, wrap it around an area with a dead plant.

- Prepare station materials.

- The plant with foil wrapped leaves should be prepared 4-7 days in advance (the covered leaves should look
dead/brown)

- The other 3 stations should have healthy plants

- Review the correct responses for the worksheet (See Background Section)

Prior Knowledge: Students should be familiar with parts of a plant and their function

Grade 5, Lesson 2: Lesson Steps

Engage: Engage students and elicit prior knowledge by discussing plant needs in order to solve a mystery

Materials:
Time: 10 mins - Caution ape (optional
- Dead weed or other plant
Teacher

1. Show students an area of the garden with caution ape around a dead plant.
2. Say: | need your help! A great tragedy has happened in the garden. When | arrived this morning | found that
this kale plant [or any plant you have] had died of starvation ver the weekend! | need YOUR help to figure ou
why this plant wasn’t getting ood.
3. Ask: Who feeds plants? [students respond]
That’s right! Plants make their own food! To solve our mystery, we fi st need to figu e out, what plants eat! To get
us started, let’s think about what plants need to survive. Turn to a partner and brainstorm all of the things that
plants need to survive.
Partners share, then discuss as a whole class.
4. As students respond, write SUN, SOIL, WATER, AIR on the board in a row.
5. Say: Now let’s think back to the six plant parts we learned about last week. Which part makes food? Show me
the motion or the plant part that makes food.

Engage: Students explore the phenomenon by observing healthy and unhealthy plants in order to determine what
plants eat

Materials:
- Clipboards
- Pencils
- Worksheets (a ached below)
- Station m terials
- Air plant (or a picture of one)
- A plant (prepared in advance) with aluminum foil wrapped around 1 or 2 leaves
- A marked garden bed with healthy plants (Use a fla , cone, or other item to mark
the bed)
- A plant in water with no soil

Time: 20 mins
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Teacher

1. Say: | have one BIG clue for you all...not all of the things that plants need (sun, soil, water and air) help them to
make food. There are clues set up around the garden for us to examine. We will look at some healthy/fed plants,
and some starving plants to figure out which things are ne essary for plants to make food.” (Garden educator
should emphasize that these stations ontain clues, and students are expected to have an educated guess but
they might not know the answer.)
2. Show the worksheet. Explain that students will determine if the plant is fed or hungry, and then write which of
the four needs the plant is getting or not etting. (The pl t could be missing more than one need.)
3. Send students to each station. Rotate through stations (about 4 minu es per station

- Station : Air plant

- Station : Plant with foil-covered leaves (take the foil off of one le f so students can see)

- Station : Garden bed with healthy plants

- Station : Plant in cup of water
4. Discuss as a class or in partners what students think plants eat. Take a class vote to identi y which of the four
needs plants use to make food. Tally responses.

5. By the end of the activity tudents should be able to tell that plants don’t need soil to make food, but do need
sun, water and air.

Explain: Students act out the process of photosynthesis through a play. (This activity is ada ted from “Plant Food
Magic” in The Growing Classroom.?)

Materials:

- Necklaces for students to wear that say PLANT, SUNLIGHT, WATER, OXYGEN,
CARBON DIOXIDE, SUGAR

- Photosynthesis poster

Time: 10 mins

Teacher
1. Say We will be acting out a tory that is our final clue o understanding what plants eat. Encourage students to
think about how this new information fits with w t they’ve observed so far.
2. Ask the classroom teacher to choose students to be a part of the play:
- (PLANT)
- (SUNLIGHT)
- (CARBON DIOXIDE)
- (WATER)
- (SUGAR)
- (OXYGEN)
. Distribute necklaces to the selected students.
4. Read a story about a plant creating ood, having students act out the story as you read:
- “Once upon a time, there was a PLANT gr wing in a beautiful garden. The PLANT was so hap y because it
was a lovely, warm day with plenty of SUNLIGHT to shine down upon its leaves. The PLANT was happy to feel
that the soil was wet--it sucked up some WATER with its roots. The PLANT brought the WATER up its stem to
its leaves. It opened the holes in its leaves to breathe in some CARBON DIOXIDE. The leaves are the kitchens of
the plant. In the leaves, WATER, CARBON DIOXIDE, and SUNLIGHT mixed to make SUGAR. It used the SUGAR to
grow bigger, and released some OXYGEN into the air.”
5. Review the story of photosynthesis using the Photosynthesis poster. Tell students that photosynthesis is a
special word to describe the process plants use to make food.

w
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Elaborate: Students discuss the mystery of the dead plant and determine the cause of death

Materials:

Time: 5 mins . .
- Worksheets from previous activit

Teacher
1. Instruct students to write what plants use to make food on their worksheets.
2. Pair-Share: Students should discuss in partners or groups which of the four plant needs the dead plant was
missing, and how they know.

Evaluate: Students demonstrate their understanding of photosynthesis by making a prediction

Time: 5-10 mins Materials:

1. Pair-Share: What do you predict would happen if we tried to grow a plant in a dark closet? [Ask students to
explain their rationale and h w this would a ect photosynthesis.]

2. Ask “Why do people/animals eat plants?” Discuss how plants produce energy, and when we eat plants, we get
their energy. Explain that plants are also called “producers.”

Lesson Extensions:

Plants create oxygen demonstratio : Place leaves in a clear plastic cup or other ontainer filled with ater. A er one
hour, have students observe the under-side of the leaves. They should be able to see small oxygen bubbles. Doing this
activity tthe beginning of the lesson can help hook students and get them to start asking questions and en aging
with the inquiry process.

Card Sort: Students sort cards into input/output equatio

- Write each component of photosynthesis on colored paper (Sunlight, =, Oxygen, Water, Sugar, and Carbon
Dioxide). Make several sets, each on a di erent color. Distribute individual cards to students. Ask them to find th
other students in their group with the same color card, and arrange their cards in the correct order. Optional: ma e
additional ards that have chemical names (Sunlight, -, 02, CO2, H20, C6H1206)

Grade 5, Lesson 2: Lesson Background
Key Terms:

Photosynthesis: the process through which plants use water, sunlight, and carbon dioxide to create their food (sugar)
and release oxygen into the air.

Producer: organisms that produce their own energy

Roots: Support plants and takes in water and nutrients.

Stems: Support leaves, transport water and nutrients.

Leaves: Use sunlight and chlorophyll to convert CO2 and water to sugar. Give off ater and oxygen.
Flowers: Produce seeds.

Fruit: Protect seeds and help with seed dispersal.
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Optional - S omata: holes in the underside of leaves that “breathe in” carbon dioxide
Optional - Chloropla ts: ti y food producers inside of leaves that contain chlorophyll
Optional - Chlorop yll: green colored ma er found in chloroplasts in plant leaves that absorb sunlight

Worksheet responses:

Covered Leaves (Unhealthy/

Air Plant (Healthy/Fed) Garden Bed (Healthy/Fed) Plant in Water (Healthy)

Starving)
Has: air, sun Has: soil, water, sun, air Has: soil, water, air Has: water, air, sun
Missing: soil, water (does
et water, but students . . .. .. .
& ’ Missing: none Missing: sun Missing: soil

won’t be able to observe
this)

The photosynthesis visual below is from the “Science With Me” blog.?
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Teaching Tips:

- Using a picture of an air plant instead of a real air plant is a good option if air pla ts are unavailable.
- Free-fl w through the stations mig t reduce the time equired but will also require strong classroom
management.

Common Misconceptions:

- Plants don’t need soil to eat: Soil is the only plant need that is not directly involved in photosynthesis. Soil
provides nutrients for other processes, like preventing disease and p oviding strong support structures.

- Air plants take in water: It might be hard for students to see that air plants take in water. Whereas other plants
take in water through their roots, air plants absorb moisture through their leaves. Each leaf on an air plant is
covered in specialized scales known as trichomes, which have the ability to absorb water and nutrients. Some
trichomes are smooth, others are hairy.3

- Most plants stop making food at night: Some plants stop making food at night, but others (like desert plants) have
enough energy stored from long exposure to the sun to continue pho osynthesizing in the dark.

- Only green plants photosynthesize: Plants that are other colors besides green also make their own food. These
plants still h ve chlorophyll, which is green, but also have other pigments that can mask the green color. These
plants might appear red, orange, yellow, etc.

NGSS Connections:

Disciplinary Core Ideas:

- LS1.C: Organization or Ma er and Energy Flow in Organisms: Plants acquire their material for growth chiefly fro
air and water. (5-1L51-1)
- Students will understand that plants use energy from light to make sugars (food) from carbon dioxide and
water through the process of photosynthesis, which also releases oxygen by studying plants that have suffici t
needs and those that don’t.
- PS3.D: Energy in Chemical Processes and Everyday Life
Students will understand that plants need solar energy to produce sugars (food) and release oxygen in that process
by studying plants and acting out a tory about photosynthesis.

References:

1.Ja e, R., Appel, G. (2016). The Growing Classroom. Burlington, Vermont: KidsGardening.
Elva. (2015, April 23). Learn about photosynthesis. Retrieved June 21, 2019, from http:/ sciencewithme.com/
learn-about-photo-synthesis/

Forney, J. M. Air Plant Care. Retrieved June 24, 2019, from htt s://www.hgtv.com/outdoors/fl wers-and-plants/
houseplants/air-plant-care
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Worksheet:

Name:
What do plants eat?
Station 1 Station 2 Station 3 Station 4
Circle one Fed? Hungry? Fed? Hungry? Fed? Hungry? Fed? Hungry?
Write: What

needs does it
have?

e Sun
Soil
Water
Air

Write: What
needs is it
missing?
e Sun
e Soil
e \Water
e Air

What do plants
eat?

What is the dead plant missing? (It could be missing more than one

thing!)




TITLE| HOW DOES POND SCUM TURN INTO A WOLF?

GRADE | Fifth Grade
UNIT | 1
LESSON | 3

Time: 45 - 60 minutes
Unit Essential Que tion: What would our world look like without plants?
Focus Questio : How does pond scum turn into a wolf?

Objecti es: Students will be able to describe food chains in the garden, and will understand that energy is transferred
between organisms in an ecosystem.

Summary: Students a empt to answer the question: “H w does pond scum turn into a wolf?” through the below
table.

Engage Students discuss the mystery of how pond scum could turn into a wolf.

Explore Students find o ganisms and evidence of food chains in the garden.

Students share their garden food chain observations and arden educator introduces

Explai o .
xplain vocabulary words related to their findings.
Students solidify their understanding of food chains and determine which organisms are
Elaborate
producers, consumers, and decomposers.
Evaluate Students understand that energy is never created or destroyed, and rather is transferred
between living things.
Materials:
[ Food chain, wolf, pond scum, and cut-out visuals (Below)
[0 Worksheets (Below)
[ Clipboards
O Pencils
[0 Key terms cut outs (Below)
O Tape

Tips for Preparing the Lesson:

- If possible, laminate the pond scum visual and food chains visual. Also laminate the key terms cut-outs and visual
cut-outs, and place double sided tape on the back. This will allow you to more easily reuse the visuals for multipl
classes. If a laminator is not available sheet protectors can be used instead.

- Print extra worksheets in case students finish early and ant to continue xploring.

- The lesson activity equires diversity of life in the garden area.
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Prior Knowledge: Students should know that plants get their energy from the sun, and that they use the sun, water,
and air to make their own food through photosynthesis.

Grade 5, Lesson 3: Lesson Steps

Engage: Students discuss the mystery of how pond scum could turn into a wolf.

Materials:
Time: 3 mins - Food chain, wolf, and pond scum visuals
- Visual cut-outs with tape on the back
Teacher
1. Present the visuals of wolf and pond scum/algae.
2. Ask How do you think pond scum turns into a wolf? Emphasize that it does!
3. Have students turn and talk with a partner to discuss the question
4. Record student answers on the board.
5. Tape the pond scum visual to the board.
6. Tell the story and have students act out di erent pieces.
- Say: Once upon a time in a land ar far away, there was a small pond. This pond had lots of happily living
organisms in it. But one that few people remembered to think about was algae. [Point to pond scum visual.]
Everyone always thought of algae as just scum, pond scum. But this pond scum did something that many
organisms can’t do. It lived in water could and photosynthesize! It took all the energy from the sun that it could
and made its own food. It ate well. But then small insects like flies would ome along. [Tape the fly cu -out to
the pond scum.] They would eat up as much pond scum as they could and use the energy they got from the
algae to fly away happil . Until one da , when the fly was dis overed by [insert student actor name here] the
Frog. [Tape the frog cut-out on top of the fl .] This frog feasted on the fly and got enough energy from it o hop
along. But then one day as the frog was heading back to the pond, [student name] the Hawk, swooped down
and took [student name] the frog home for lunch. [Tape the hawk cut-out on top of the frog.] [Student name]
the Hawk ate [student name] the frog and got its energy to spread its hawk wings and fly awa . Until one da ,
[student name] the Wolf caught [student name] the Hawk taking a rest from frog hunting. [ ape the wolf cut-
out on top of the hawk.] [Student name] the Wolf ate and got its energy from the [student name] the Hawk,
and that is how pond scum turns into a wolf.
7. Introduce the term “food chain” using the food chain visual as an example.
- Say: A food chain is a series of organisms that rely on the organism before it for food.
- Say: Pond scum got its energy from the sun to make its food. We eat lots of di erent things to get our energy.
Every living thing on this planet gets energy to survive by eating or making their wn food. Everything that eats
gets eaten.
- Say: Today we are going to try to find ood chains that exist right here in our garden by asking these
guestions
- Where does this organism get its energy? What does it eat?
- Where does this organism’s energy go? What is it eaten by?
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Explore: Students find o ganisms and evidence of food chains in the garden.

Materials:
- Worksheets
- Clipboards
- Pencils

Time: 10-15 mins

Teacher
1. Explain that students will try to find t o or more food chains in the garden.
2. Have students start with one organism (i.e. a sunfl wer, bird, worm, fava bean plant, etc.)
3. Have students think about what this organism eats to get its energy and where its energy goes (what is it
eaten by). Encourage students to look for evidence of creatures in the garden, even if they don’t see the actual
creatures.
4. Release students for the activit . Allow enough time or students to make observations (10 - 15 minu es).
5. Provide students with extra worksheets if they finish earl .
6. Invite students back.

Explain: Students share their garden food chain observations and arden educator introduces vocabulary words
related to their findings.

Materials:
- Clipboards
- Worksheets
- Pencils
- Key terms cut-outs with tape on the back
- Food chain visual

Time: 5-10 mins

1. Have students pair-share their food chains.
2. Ask for a student to share their observations with the class
- Ask What organism did you start with?
- Ask Where did it get its energy from? (What did it eat?)
- Ask Where did its energy go (What does it get eaten by?)
3. Introduce key terms. A er introducing key terms ask students to reflect back on the tory at the beginning of
class and identi y which organism each one represents.
- Producer - an organism that gets its energy from the sun to make its own food.
- Primary consumer - an organism that mostly eats and gets its energy from producers.
- Secondary consumer - an organism that eats and gets its energy from other consumers.
- Decomposer - an organism that eats and gets its energy from dead or decaying things.
4. Ask a student to tape a key term to the appropriate organism on the food chains visual.
- Producer - algae
- Primary consumer - fl
- Secondary consumers - frog, hawk, and the wolf
- Decomposer - worm (not in the story but in visual)
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Elaborate: Students solidify their understanding of food chains and determine which organisms are producers,
consumers, and decomposers.

Materials:
- Clipboards
- Worksheets
- Pencils

Time: 5 mins

1. Instruct students to indicate which organisms on their food chains are producers, primary consumers,
secondary consumers, and decomposers.

2. Give students time o assign terms to their organisms on their own.

3. Ask for student volunteers to describe their food chain to the class.

Evaluate: Students understand that energy is never created or destroyed, and rather is transferred between living
things.

Materials:
Time: 2-5 mins - Worksheets
- Cycle of Energy visual

1. Ask or Discuss
- Can energy die?/ Can energy be created?
- Can energy be born? / Can energy be destroyed?
2. Ask students to refer to their worksheets for their answer.
3. Explain, using Cycle of Energy visual, that all of the energy and nutrients on the planet get recycled.
4. Emphasize that energy can never be created or destroyed, as demonstrated by our garden food chains.

Lesson Extensions:

“Rock, Paper, Scissors, Eat!” Game:
- Play rock, paper, scissors where all students start out as the sun and a empt to make their way through the food
chain to become a decomposer. (Each time a tudent wins, they move up one step in the food chain.)
- Sun = plant (producer) = primary consumer - secondary consumer - decomposer - sun
- Have students use the following motions o demonstrate their status during the game:
- Sun: hold arms out in a large ball
- Producer/plant: crouch down and hold hands above head to look like sprout
- Primary consumer: crouch down and hold hands in front of the mouth in chomping motio
- Secondary consumer: stand holding arms out in a large chomping motio
- Decomposer: hold arms down toward body while moving in a wiggling motio
Predator-Prey Game: What eats gets eaten!
- Assign all but two students to be prey animals, and two students to be predators. The goal of the prey animals
is to run from the permanent shelter area to the food source to gather at least three food items without being
“eaten” (tagged) by a predator animal. The diagram below illustrates the game set-up.
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Grade 5, Lesson 3: Lesson Background
Key Terms:

Food Chain: a series of organisms that rely on the organism before it for food.

Producer - an organism that gets its energy from the sun to make its own food.

Primary consumer - an organism that mostly eats and gets its energy from producers.
Secondary consumer - an organism that eats and gets its energy from other consumers.
Decomposer - an organism that eats and gets its energy from dead or decaying things.

Teaching Tips:

- For the benefit of xplaining how energy is transferred from organism to organism, the garden educator can use
additional visual cu -outs from the story and tape them on the board in a circle to indicate the cycle of energy.

- When telling the story, ask students to act out what is being told in the story.

- If students don’t find the immedi te prey or predator within their food chain, they can make an educated guess
based on observations th y’ve made outside of the garden.

- If students finish early en ourage them to find another ood chain or to think of one that might exist in other
places (i.e. their neighborhood, Yosemite National ark, the rainforest, etc.). Provide additional orksheets.

NGSS Connections:

Disciplinary Core Ideas:

- PS3.D: Energy in Chemical Processes and Everyday Life

Students understand that energy from food was once energy from the sun

- LS1.C: Organization or Ma er and Energy Flow in Organisms

Students understand that food provides organisms with the energy they need to live and survive
- LS2.A: Interdependent Relationshi s in Ecosystems

Students understand that food of almost any kind can be traced back to plants

- LS2.B: Cycles of Ma er and Energy Transfer in Ecosystems

Students understand that ma er cycles through the ecosystem as organisms live and die
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Cycle of Energy
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Visual Cut-Outs
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Visual Cut-Outs
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Food Chains In Our Garden
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Producer - an organism
that gets its energy
from the sun to make
its own food. (Plants)

Primary consumer - an
organism that mostly

eats and gets its energy
from producers



Secondary consumer-
an organism that eats

and gets its energy
from other consumers

Decomposer - an
organism that eats and

gets its energy from
dead or decaying
things



Secondary consumer-
an organism that eats

and gets its energy
from other consumers

Secondary consumer-
an organism that eats

and gets its energy
from other consumers



TITLE| HOW DO HUMANS GET ENERGY FROM OUR GARDEN?

GRADE | Fifth Grade
UNIT | 1
LESSON | 4

Time: 50 - 70+ minutes

Unit Essential Que tion: What would our world look like without plants?

Focus Questio : How do humans get energy from our garden?

Objecti es: Students will be able to explain that energy comes from the sun and that humans can harness this energy.

Summary: Students a empt to answer the question, “H w do humans get energy from our garden?” through the
below table.

Engage Students find similarities  tween solar ovens and plants.

Students observe di erent solar ovens and their maximum temperatures to determine

BELEE ideal building materials.
Explain Students design their ideal solar oven.
Elaborate Students collaborate to build a solar oven.
Evaluate Students test the solar ovens they designed using thermometers and time s.
Materials:

Solar Oven or Photo of a Solar Oven (Below)
Photos of Solar Oven Examples (Below)
Optiona : Solar Cooker Simulation ebsite?
Worksheet (Below)

Cardboard boxes

Aluminum pans

Aluminum foil

Black construction pape

Plastic w ap

Wax paper

Timers

Thermometers

Tape

OO0O0O0O000O000O000d
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[ Scissors
[0 Optional: Mir or
[0 Optional: Pl xiglass

Tips for Preparing the Lesson:

- This lesson requires a lot of preparation and m terials. We recommend collaborating closely with the class oom
teacher to teach this lesson.

- A local pizza store may be willing to donate pizza boxes for each pair of students. If not, you can always ask
students to save used pizza boxes and to bring them into the classroom.

Prior Knowledge: Students should understand that plants use energy from the sun to grow.

Grade 5, Lesson 4: Lesson Steps

Engage: Students find similarities  tween solar ovens and plants.

Materials:
Time: 5 mins - Solar Oven or
- Photo of a Solar Oven (Below)

Teacher
1. Say: We have talked about how plants and animals get their energy, but what about humans? Ask: How do
humans get energy?
2. Show a solar oven or picture of a solar oven.
3. Say: Today | brought in a mystery box. Your job is to figure out what this ystery box is and what it does.Take a
moment to turn and talk with the student next to you about what this mystery box is.
4, Partners share, then discuss as a whole class.
5. Say: Yes, it is an oven! But this is a special oven that uses the sun’s energy to cook!
6. Ask: How are solar ovens like plants?
7. Give students time o reflect and espond.
8. Summarize: Yes, solar ovens harness the sun’s energy like plants do to make food. Today we will be designing
our own solar oven that can be used to cook food from the garden.
9. Explain: Our goal today is to figure out what parts of this ven help it to cook. We will be exploring di erent
solar ovens and figuring out what ma erials are most useful to include in a solar oven.

Explore: Students observe di erent solar ovens and their maximum temperatures to determine ideal building
materials.

Materials:
Time: 8 mins - Photos of Solar Oven Examples (Below)
- Optional: Solar Cooker Simulation website?
Teacher
1. Show actual representations or pictu es of di erent solar ovens.These can be printed and set out at stations o
promote discussion, or can be viewed online using computers.
2. Optional: H ve students view the solar cooker simulation on omputers.
3. Have students observe materials and max temperatures while recording observations
4, Ask What makes this solar oven reach a higher temperature than this one?
5. Record observations on the boa d about which ovens provide the most heat and what materials are best for a
solar oven.
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1. Have students design and sketch their solar oven on the worksheet provided. This can be done individually or
in small groups (2-4).

1. Lay out materials for building solar ovens.
2. Have students build their design for their solar oven.

1. Give students thermometers and time s to test their solar ovens in the garden.
2. Have students share what materials and aspects of the oven they think are most beneficial or cooking items

from the garden.
3. Review with students that solar ovens use energy from the sun just like plants use energy from the sun.

Lesson Extensions:

- In the next class, use the solar ovens to make garden pizzas (see Recipes for Cooking in the Outdoor Classroom,
linked in the Table of Contents).
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Grade 5, Lesson 4: Lesson Background
Key Terms:

Solar Energy - Energy derived from the sun.

Content Knowledge:

- The sun is the original source of energy in most ecosystems. Nearly all other sources of energy originally got their
energy from the sun. Plants use solar energy to grow leaves, fl wers and fruits. Primary consumers get energy from
plants when they eat them. Some of this energy is used and some is stored in body mass. When plants and animals
die, their energy is used by decomposers and over extensive time, be omes stored as oil, coal or natural gas.
Sunlight also provides energy in the form of heat and light for humans, animals and plants.
- How does a solar oven work?
- The simple answer is that it is designed to absorb more heat than it releases. Detailed teacher notes and a Q&A
guide on solar cooking is available from PBS LearningMedia.*
- What are the basic kinds of solar cookers?
- Three basic types of solar ovens are panel cookers, box cookers and parabolic cookers. A brief description o
each is available at Insteading.com.?

Common Misconceptions:

- A common misconception is th t light can only be reflec ed from shiny surfaces (such as a mirror). Students may
also believe that an object cannot absorb and reflect lig t — it must do one or the other. The correct concept is that all
objects absorb and reflect lig tto di erent degrees. Our ability to see objects depends on the reflection of li  t!

NGSS Connections:

Disciplinary Core Ideas:

- LS1.C: Organization or Ma er and Energy Flow in Organisms: Food provides animals with the materials they need
for body repair and growth and the energy they need to maintain body warmth and for motion. (se ondary to
5-PS3-1)

- ETS1.B: Designing Solutions o Engineering Problems: Testing a solution volves investi ating h w well it performs
under a range of likely conditions.(se ondary to 4-ESS3-2)

- ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use

a ects the environment in multiple ays. Some resources are renewable over time, and othe s are not. (4-ESS3-1)
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Photo of a Solar Oven (From Insteading.com?)



Solar Oven Examples?






Name

Solar Cooking Worksheet
Look at the examples of different solar ovens. Which design do you think is best and why?

What materials will you use and why?

Sketch your solar oven design.

After 10 minutes, what temperature did your solar oven reach?
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