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Thank you for selecting a n Advancing STEM Kit to enhance the teaching of
science in your elementary classroom. Much care has been taken to ensure
these kits align with the New York State Science Learning Standards, are

academically rigorous, developmentally appropriate, and provide students with
hands -on, engaging, and relevant learning experiences. These kits were
developed by classroom teachers in districts in the Cattaraugus -Allegany and

Erie 2 Cha utauqua Cattaraugus regions, and are under constant review. If you
have feedback for our program, please do not hesitate to contact us.

Three Dimensional Teaching

The Next Generation Science Standards (NGSS),upon which the New York State
Science Learning Standards are built, incorporate three dimensions of
knowledge, skills,and practices. They are:

Dimension 1: Science and Engineering Practices
Thisdimension focuses on students emulating the behaviors of scientists
and engineers. The focus isnot just on skills,but on the incorporation of
knowledge. These practices include building models and developing
theories about the natural world.

Dimension 2: Crosscutting Concepts
Thisdimension incorporates knowledge that spans science and
engineering fields, linking ideas from one area of science to another.
The focus of this dimension ison explicitly tea ching the concepts of:
Patterns; Cause and Effect; Scale, Proportion and Quantity; Systemsand
System Models; Energy and Matter; Structure and Function; Stability and
Change.

Dimension 3: Disciplinary Core Ideas
The disciplinary core ideas are grouped into four domains: Life Sciences;
Physical Sciences; Earth and Space Sciences; and Engineering,
Technology and Applications of Science. Tobe considered core, ideas
should meet at least two of the following criteria:
Have broad importance across multiple sciences or engineering
disciplines or be a key organizing concept of a single discipline;
Provide a key tool for understandin g or investigating more complex
ideas and solving problems;
Relate to the interests and life experiences of students or be
connected to societal or personal concerns that require scientific or
technological knowledge;

Be teachable and learnable over multip le grades at increasing levels

of depth and sophistication.

© 2017 Advancing STEM (- -
CA BOCES & E2CC BOCES

~
Advancing STEM
Discover the Innovatar in You



True NGSSaligned instruction happens when teachers are able --through well -
designed instructional practices and approaches --to merge these three
dimensions into in-depth understanding for students.

Unit Design

Thisunit has been designed based on the 5E Lesson Planning structure. The5 E 0 s
provide a framework for curriculum, unit, and individual sessiondesign in the
sciences.

The 5 E ars:

Engage
Thissessioninitiates the learning tasks. The activities (1) activate prior

knowledge and make connections between past and present learning
experiences, and (2) anticipate activities and focus s t u d ethirtkingbon
the learning outcomes of current activities. The learner should become
mentally engaged in the concepts, practices, abilities, and skillsof the
curriculum unit.

Explore
Thisphase provides students with a common base of experiences within

which they identify and begin developing concepts, practices, abilities,
and skills.Students actively explore the contextual situation through
investigations, reading, web searches, and discourse with peers.

Explain
Thisphase focuses on developing an explanation for the activities and

situations students have been exploring. They verbalize their
understanding of the concepts and practices. The teacher introduces
formal labels, definitions, and explanations for concepts, practices, skKills,
and abilities.

Elaborate
Thissessionextend ss t u d ecortcepidlal understanding through
opportunities for students to apply knowledge, skills,and abilities. Through
new experiences, the learners transfer what they have learned and
develop broader and deeper understanding of concepts about the
conte xtual situation and refine their skillsand abilities.
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Evaluate
Thisphase emphasizes students assessing their understanding and abilities
and provides opportunities for teachers to evaluate st udent s o
understanding of concepts and development of goals identified in
learning outcomes.

You will notice that throughout the units, sessions have been designed to
engage students and allow opportunities for exploration of topics and
concepts, provide pausing points for teachers to explain and elaborate, and to
evaluate the knowledge and application of the crosscutting concepts,
disciplinary core ideas, and science and engineering practices.

Each unit begins with an inquiry question, a listof concepts covered, and a
description of the culminating assessment. A unit may range from 15-20 learning
experiences, and isintended to be taught over the course of 4-8 weeks. A
typical learning experience may last between 25-40 minutes.

Assessments

Formative assessments are embedded throughout the unit. The unit culminates
with either an assessment utilizing the Engineering Design Process or a
Performance Based Task. Please plan on assessments taking anywhere from 3-7
days for students to accomplish the task. A rubric has been designed and
embedded within the unitto aid in the evaluation process. Where applicable,
an answer keys (if needed) have been provided for your convenience.

Live Materials

Any Life Science based unit includes instructions for accessing and/or ordering
live materials. Please read this information carefully and follow any timelines
provided to ensure adequate shipping and arrival of live materials.

Sci e nNatebobkd s

To help students track their understanding and growth , students are provided
with a S c i e n Natebdold .sThisisa collection of all of their worksheets, a
glossary for their vocabulary, and a place for them to keep notes and/or
observations.

Digital Resources

Throughout the units, you will notice linksand references to digital resources.
These may include videos, apps, and/or websites. If you need assistance
accessing these materials, please do not hesitate to reach out to us.
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Vocabulary

Vocabulary development and instruction are key components to high -quality
science instruction and student achievement. As such, we highly encourage
the use of explicit and direct instructional techniques when it comes to
introducing and mastering key voca bulary terms within the science concepts
and units. Included inthe Sc i e n Natebaolkd sa glossary for students to
document their new vocabulary, using the Frayer Model. The Frayer Model asks
students to create a visual model of their learning by defining the target word
and determining examples and non-examples. More information on the Frayer
Model can be found at:

http://www.theteachertoolkit.com/index.php/tool/frayer -mo del
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One Under the Sun: Plant and Animal
Interaction with the Sun and Their

Environments
Grade K

Unit Overview

Students will make observations about plants and animals to learn that they
need food, light, and water to live and grow. Students will also learn that these
essential needs are provided by the environment where they live. Using
knowledge learned, students will design a structure that helps protect plants,
animals, or humans from the heat of the sun.

Scheduling
Thiskit contains one strand and an Engineering Design Challenge.

1 Strand One focuses on the essential needs of plants and animals. This
strand allows students analyze relationship sbetween a plant/animal and
their environment exploring how an environment contains the essential
needs of the plants and animals that live there. The firststrand contains
eight sessions.

1 The Engineering Design Challenge focuses on students build ing a structure
that helps protect plants, animals, or humans from the heat of the sun. Itis
composed of at least five sessions.

1 Please note that a sessionmay take more than one class period.

i There are no live materials in this kit.

Safety Concerns

The teacher should exercise caution when using and handling the heat lamps.
The heat lamps will get hot enough to cause burns. Sudents should not be
allowed to handle the heat lamps.

Extra Materials
Most materials for this unit are included; however, some materials will need to be
provided by the teache r. These include:

1 pens 1 pencils

1 markers 1 glue sticks

1 chart paper 9 scissors

1 crayons 1 paper

i construction paper
. . 1
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Reminders
1 Please follow all safety protocols as listed in the manual.
1 Always remind students to wash their hands after handling any of the
materials in the Kit.
1 Small objects should be handled with care.
1 All materials in this kit are intended for instructional use only.
1 Please return any extra consumable materials to help to control costs of
the Kits.
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Suqggested Timeline

Day 1 Day 2 Day 3 Day 4 Day 5
Week Strand One: Engage
Pages: 8-11
1 1 Predict the outcome of planting a bean seed
1 Create a mini greenhouse to mak e predictions about seed growth
1 Record observations of bean seed (Ongoing for 10 days)
Week Strand One: Engage
Pages: 8-11
2 1 Record observations of bean seed (Ongoing for 10 days)
Week Strand One: Explore 1
Pages: 12-15
3 1 Plant seedling into small pot of potting sall
1 Read From Seed to Plant by Gail Gibbons
1 Predict what plant will look like in one week
Week Strand One: Explore 2
Pages: 16-20
4 1 Make predictions about the effects of light and water on plants (variables)
1 Assign groups of plants to four different variable groups
9 Care for plants according to the variable groups
1 Make predictions about the effects of the variable on the plants
Week [_Strand One: Explain 1 Strand One: Explain 2 Srand One: Elaborate Strand One: Evaluate
Pages: 21-24 Pages: 25-40 Pages: 41-42 Pages: 43-46
5 1 Complete the 1 Explore the relationship between 1 Explain what 1 Complete the Plant
plant investigation plants/animals and what isprovided by plants need to vs. Human Needs
1 Identify some of their environment survive sheet
the needs of plants | 1 Read Animals at Home by David Lock 1 Too Much
PowerPoint
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Engineering Design

Engineering Design

Week Engineering Design
Challenge Unit Challenge Unit Challenge Unit Engineering Design Challenge Unit Assessment
6 Assessment Assessment Assessment Session4: Create
Session1: Ask Session2: Imagine Session3: Plan
Page : 50 Pages: 50-51 Page : 51 Page s:51-52
Introduce design 1 Imagine ways to Plan with partners | 1 Create the final design idea
challenge build a structure by drawing the 9 Teststructures
Ask inquiry structur e and
guestion creating a
materials list
Week Engineering Design
Challenge Unit
7 Assessment
Session5: Improve
Page: 52
Improve upon
class designs using
discussion
questions
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Dear Families,

Learning about our natural world isan exciting part of the elementary school
curriculum. Aswe explore, we will come back time and again to elements of
STEM:Science, Technology, Engineering, and Math.

Shortly, we will begin our next topic of study, which will focus on the concept of
Interdependent  Relationships in Ecosystems: Animals, Plants, and Their
Environment , a domain of Life Sciences.

As we explore this topic, essential understandings will include:

1 observing plants to learn what they need including food, ligh t, and shelter
to live and grow

1 essential needs are provided by the environment that plants and animals
live in

1 animals and plants change the land according to their needs

1 designing a structure tha t could protect plants, animals, or humans from
the heat of the sun.

Our final assessment for this unit will consist of a student designed structure that

provides foran ani mal ds or pl ant 0 dockmetthevsarmingat c an
the sun, which isan Engineering Design Task. Students will be asked to create a

cooling structure using various materials given to determine the best way to

reduce the warming effect of sunlight.

As always, please d o n Besitate to contact me with any questions.

Thanks!
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Strand One : Introduction

Students who demonstrate understanding can:

K-LSZ 1. Use observations to describe patterns of what plants and animals (including
humans) need to survive. [Clarification Statement: Examples of patterns could include
that animals need to take in food but plants do not; the different kinds of food needed

by different types of animals; the requirement of plants to ha ve light; and that all living
things need water and other materials to live, grow, and thrive.]

K-ESS31. Use a model to represent the relationship between the needs of different

plants or animals (including humans) and the places they live. [Clarificatio n Statement:
Examples of relationships could include that deer eat buds and leaves, therefore, they
usually live in forested areas, and grasses need sunlight so they often grow in

meadows. Plants, animals, and their surroundings make up a system.]

Science & Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts
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Common Core State Standards Connections:

ELA/Literacy

SL.K.5 Add drawings or other visual displays to descriptions as desired to
provide additional detail. (K -ESS31)

W.K.7 Participate in shared research and writing projects (e.g., explore a

number of books by a favorite author and express opinions about
them). (K-LSZ11)

Mathematics

MP.2 Reason abstractly and quantitatively. (K -ESS31)
MP.4 Model with mathematics. (K -ESS31)

K.CC Counting and Cardinality (K -ESS31)

K.MD.A.2 Directly compare two objects with a measurable attribute in
common, to see which object has 0 mo rod/ &desso f the attribute,
and describe the difference. (K-LS}1)

Concepts

1 observing plants to learn what they need including food, ligh t, and shelter
to live and grow

1 essential needs are provided by the environment that plants and animals
live in

1 animals and plants change the land according to their needs

Standards Progression

The NYSScience Learning Standards are a progression of core ideas that are
introduced and elaborated upon throughout the grade levels. The standards
for this grade level are detailed above.

Students will interact with these core ideas again in grades 1, 2, 3, and 5.

Strand Summary
In this strand , students will explore the effects of light and water on plants. The

students will explore how changing these variable scan affect plant growth and
development , proving the specific needs of plants. Students will also learn
environments provide specific needs for plants, animals, and humans needed
for survival.
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Strand One; Engage

Remember: Thissessioninitiates the learning tasks. The
activities (1) activate prior knowledge and make connections
between past and present learning experiences, and (2)
anticipate activities and focus students 6thinking on the
learning outcomes of current activities. The learner should
become mentally engaged in the concep ts, practices,
abilities, and skillsof the curriculum unit.

Objective s
| can predict the outcome of planting a bean seed.
| can create a mini greenhouse to make predictions about seed growth.

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Useobservations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence
1 Scientists look for patterns and order when making observations about the
world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Materials

For the class:

36 quart size Ziploc bags
60 dry lima bean seeds
paper towels
permanent marker

tape

Seed Germination chart

E R R

For each student:
1 Watch My Seeds Germinate sheet
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Preparation
1 Prepare a quart size Ziploc bag, a paper towel, and 2 bean seeds for
each student in your classroom.
1 Write the name of each student on their Ziploc bag.
1 Prepare sixadditional mini greenhouses, with two seeds each that will be
used throughout this strand.
1 Create achart , Seed Germination , with student names, predictions, and

reasons.

Assessment

Students will complete the  Watch M y Seeds Germinate sheet intheir Sci ent i st 0 s
Notebook .

Vocabulary
1 seed
1 seedling
1 prediction
1 germination

Engage Activity
1. Distribute a Ziploc bag to each student with their name in the top corner
with a permanent marker

2. Fold and m oisten one paper towel per  student; the paper towel will  need
to fit in the Ziploc bag. P lace the folded towel in  the bag. Paper towels
should be damp enough to provide moisture for the bean, but not
dripping, as e xcess moisture can cause mold to develop in the bag.

3. Give each student two dry bean seeds to place on top of the ir wet paper
towel and seal the bag. The seeds should be evenly spaced to allow
room for the seed to sprout.  This will be the student s @&ini greenhouse. Be
sure to prepare your own mini greenho  uses for future use.

4. Prepare an additional mini greenhouse that does not receive water o r
light. Be sure this mini greenhouse incl udes a dry paper towel, two  bean
seeds, and is placed in a dark locati  on. This mini greenhouse will serve as
a control and will be used in the Explore 1 session.
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5. Tape each bag to a window or a wall. The bag should be in an area that
receives sunlight or other light source  and is a warm location in the room.
Warmth sho uld be a priority at this time;  this will be more important than
the amount of light for this activity.

a. Note: The seeds will begin to germinate in approximately 3 -5
days. If any paper towel s become dry , add a small amount of
water to the bag . Some of the seeds may not germinate; this is
normal.

6. Discuss in student pairs what they predict  will happ en to the bean seeds in
the bag.
a. Ask: What will happe n to the seeds? Why do you predict  that?

7. Direct the students to observe and record the growth of their seeds on the
Watch M y Seeds Germinate sheet. The students should draw a daily
diagram of their seeds to record the changes that are occurring. It will be
important to observe the  seeds daily at this time because the seeds will
change rapidly at first.

a. Ask: Can you describe what is happening to your seed(s)? Do you
know what a seedling is?

b. Note: As the seeds develop, take the opportunity to emphasize the
vocabulary word  seedling.

8. Use their seeds to demonstrate the seedlings  and explain this vocabulary
word. The seeds should remain in the bags for 10 -14 days to prepare for
future activities.
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Name:

Watch My Seeds Germinate
Draw a picture of your seeds as they grow

Day 1

Day 3 Day 5

Day 7

Day 9

Day 11 Day 13

Last Day
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Strand One: Explore 1

Remember: Thisphase provides students with a common base of
experiences within which they identify and begin developing
concepts, practices, abilities, and skills.Students actively explore
the contextual situation through investigations, reading, web

- \\\ searches, and discourse with peers.

Objective s
| can describe how a seed turns into a plant.
| can predict what a plant needs to survive.

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Use observations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence
1 Scientists look for patterns and order when making observations about the
world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Materials

For the class:

From Seed to Plant by Gail Gibbons
Seed Germination chart

small liquid measuring cup

2 clear 90z cups

2 8lb bags potting soil

sharpie marker

E R R

For each student:
1 mini greenhouse seedlings

1 jiffy pot

1 What Will My Plant Look Like ? sheet
© 2017 Advancing STEM (- > 12
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Preparation
1 Prepare an area in your classroom where the students can place potting
soil in the jiffy pots and plant their bean seedlings.
1 Using your sixadditio nal mini greenhouses, plant 12 additional seeds in
separate |iffy pots, that will be used in future sessions.

Assessment
Students will complete the  What Will My Plant Look Like? sheet intheir Sci ent i st ds
Notebook .

Vocabulary
1 seed
seedling
leaves

roots
stem

1
1
1
1

Explore Activity
1. Returntothe Seed Germination chart thatwa s started in Strand One:
Engage . Reuvisit student pred ictions on the chart .
a. Ask: Are any of the pred ictions correct? Do any of the predictions
on the chart need to be changed?

2. Explain to students that we will learn more about what plants need to
survive. Explain that they will be plant ing one of their seedlings in a cup of
soil.

a. Ask: How should we decide which seed to plant? Did all of the
seeds germinate in the same way? Are some bigger than others?
What if we did not add w  ater to the paper towel and/or sunlight?

3. Display your control mini greenhouse that did not receive light and water,
to the students.
a. Ask: Why did your seeds grow? What helped your seeds grow?
b. Note: Lead students toward understanding that plants need light
and water to live and grow.

4. Distribute e ac h st ud e needheusenthntheir bgan  seedlings. The
student shoul d select a seed to plant
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5. Direct student sto the planting area to find the jiffy pot with their name on
it. Fll each |jiffy pot up about 2/3 full of soil

6. Direct students to use their thumb or pencil to form a n approximately 1-
inch de ep hole in the jiffy pot. G ently place the seedling in the hole and
fill the surrounding hole with soil . The seedling should be placed roots first
into the soil and any leaves should remain exposed above the soil. Use
the measuri ng cup to add water to moisten the potting soil.

a. Note: Be sure to keep th e soil moist as the plant grows over the next
few days.

7. Read the book From Seed to Plant by Gail Gibbons to the students, be
sure to stop and emphasize the key vocabulary words that appear in the
book.

8. Turnto the page inthe book that states the different parts of the plant on
this page.
a. Ask: Where isthe stem? Where are the leaves? Where are the
roots?

9. Instruct the students to draw a picture , intheir Sc i e n Ndtebaolkd sn the
What Will My Plant Look Like ? sheet of what they think their plant will look
like in a week, both above the soiland below the soil.

10.Instruct students to place their plants in an area in the classroom that they
think will be best for their plant. Be sure to keep the plants watered as
needed. After a week , revisitthe Sc i e n Ndtebaokd and compare their
predicted drawing to their plant. Students may take their plants home.
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Name:

What Will My Plant Look Like?
Draw a picture of what you think your plant will look like in a week.
Be sure to include what the plant below the soil will look like.
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Strand One: Explore 2

Remember: Thisphase provides students with a common base of
experiences within which they identify and begin developing
concepts, practices, abilities, and skills.Students actively explore
the contextual situation through investigations, reading, web

- \\\ searches, and discourse with peers.

*

Objective s
| can mak e a prediction about the effects of light and water on plants.

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Useobservations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence
1 Scientists look for patterns and order when making observations about the
world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Mate rials
For the class:
1 7-10day sold class seedlings
i Variable Cards
1 10ml medicine cup
1 10 brown paper bags

For each student:
f What Do Plants Need ? sheet
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Preparation
1 You will need your 8-10 additional plants that you prepared in previous
activities.
1 Be prepared to discuss what an experimental variable iswith the students
(a variable issomething that you will change in an experiment - the
variables that you will exp lore in this sessionare light and water ).

Assessment
Students will complete the What Do Plants Need ? Sheet intheir Sci ent i st &s
Notebook.

Vocabulary
M variable

Explore Activity
1. Explain to the class that we have been studyi ng what plants need to

survive, and we will be exploring  two variables, light and water , in an
experiment .

2. Randomly distribute the Variable C ards to the students. Be sure to
arrange the cards to include four equal size groups. The students will care
for their plants according to wha  tis on the Variable Card for one week.

3. Set up the following four different experiments that the plants will
experience over the next week. The four groups will be the following:
a. Plants will receive sunlight and water
b. Plants will receive just sunlight, no water .
c. Plants will receive no sunlightand no water .
d. Plants will receive just wa ter, no sunlight.

© 2017 Advancing STEM (— . 17

CABOCES & E2CC BOCES

~
Advancing STEM
Discover the Innovatar in You



4. Each group will experiment with one of the scenarios listed on their
Variable Card.

a. One group will have plants that receive sunlight and water. These
plants should be set out nea r sunlight and watered with 10ml of
water each day

b. One group will have plants that only receive sunlight. These plants
should be set out near sunlight but should not be watered.

c. One group will have plants that  receive no sunlight or water. These
plants should be placed in a brown paper bag with the to p sealed
and placed somewhere  without light , such as a closet or cupboard

d. One group will have plants that  only receive 10mL of water each
day . These plants should be pl aced in a brown paper bag with the
top sealed and placed = somewhere without light , such as a closet or
cupboard.

5. Direct students to predict what the group of plants will look like in one
week and mark their prediction on the What Do Plants Need ? sheet.

6. Allow the students to turn and talk with each other about their
predictions, p lacing emphasis on an swering why for each prediction.

7. Place plants in their locations for one week before returning back to
review the student predictions

18
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Variable Cards

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

J

¢ ¢

sunlight and water

¢ ¢

no sunlight and water

__________________P__________________

Q

Q

no sunlight and no water

sunlight and no water

e e e e e e T

h------------------h------------------
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Name:

What Do Plants Need?

Draw a prediction about each plant group.
What will the plant look like in one week?

Q0
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Strand One: Explain 1

Remember: Thisphase focuses on developing an explanation for
the activities and situations students have been exploring. They
verbalize their understanding of the concepts and practices. The
teacher introduces formal labels, definitions, and explanations for
concepts, practices, skills,and abilities.

Objective s
| can identify what plants need to survive by completing an investigation.

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Useobservations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence
1 Scientists look for patterns and order when making observations about the
world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Materials

For each student:
1 What Do Plants Need? sheet from Explore 2 session
1 Four groups of plants from Explore 2 session
1 Will It Survive ? sheet

Preparation
1 Preview the plants in each group and determine the best samples to show
to the class.
1 From the best samples, group plants that experienced the same variables
together in four stations around the room.
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Assessment
Students will complete the Will It Survive? Sheet in their Sc i e n Natebobld s

Vocabulary
9 variable

1 survive (survival)

Explain Activity
1. Discussthe following questions with the class:
a. Ask: How did we set up our experiment? What are the two
variables we changed for our groups of plants ? (light and water).
Can you summarize what we did? What were some of your
predictions?

2. Divide the students up into four equal groups. Each group of students will
visitone station at a time. Students will record their observations using the
Will It Survive? sheet in their S c i e n Ndteboold .sStudents should predict
if the plant will survive ifi tgiven the same variables for a longer period of
time. The students should indicate if the variables for each group helped
the plants grow. The stations will be set up with one group of plants at
each station. The stations will be labeled and divided into the following
groups:

a. Plants that received sunlight and water

b. Plants that received just sunlight, no water

c. Plants that received no sunlight and no water
d. Plants that received just water, nos unlight.
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3. After viewing all four plant groups discuss the following questions.
a. Ask: Which plant grew the most? What plant grew the least? Why
do you think this happened? What wa sthe same for each plant?
Based on our investigation , what does a plant need to survive?

4. Record stude nt answers on white board or large piece of paper.

a. Ask: Isthere anything else that a plant needs that we did not
discuss?

b. Note: Although not part of the investigation, hopefully a student
comes up with air to help extend the class knowledge. This
investigation did not measure the effects of air on a plant but each
plant received and used air to survive.

5. At the end of the discussion, summarize by saying how we discovered that
plants need water, sunlight, and air to live.
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Name:

Will It Survive?

Circle YES or NO to make your prediction
What will the plant look like if given the same variables
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Strand One: Explain 2

Remember: Thisphase focuses on developing an explanation for
the activities and situations students have been exploring. They
verbalize their understanding of the concepts and practices. The
teacher introduces formal labels, definitions, and explanations for
concepts, practices, skills,and abilities .

Objective s

| can identify what plants and animals need to survive.

| can see the relationship between plants and animals and their environment by
selecting an appropriate environment for various plants and animals in a bingo
game .

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Useobservations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence
1 Scientists look for patterns and order when making observations about the
world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Materials

For the class:
1 Where Would | Live? Bingo photographs
1 Animals at Home by David Lock

For each student:
1 Where Would You Live? cards
1 10 bingo chips
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Preparation
1 Review the Where Would You Live? card with students so they know what
each picture shows.

Assessment
Students will discuss reasons for the placement of their bingo chip s.

Vocabulary
1 survive (survival)
I habitat

Explain Activity
1. Recall with students the needs of their plants.
a. Ask: What are the three things our plants need ed to survive? If
needed, allow students to discuss with a partner. Students should
respond: water, sunlight, and air.

2. Direct students to the Where Would You Live? sheet.

a. Ask: What do you notice about the first photograph? The second?
Third? Fourth? Point out the amount of soil, water, sunlight, and air in
each photograph. Ifyou were our plant, where would you live?
Allow students to discuss this question with a partner.

3. Conclude with students that their plant would most likely survive in photograph
with the 0 r esdg u a r @EsGussreasoning. Also discuss, depending on the plant,
that survival of plants can take place in all photographed environments.

4. Passout 10 bingo chips to each student. Explain to students that they will
play Where Would You Live? Bingo using the chips and the Where Would
You Live? sheet. Explain to students that they should shout 6 Bi n gher
they have a chip on each of the photographs.

5. Hold up each of the Where Would | Live? Bingo photographs while
reading the back of each photograph. Be sureto show and read
photographs in order. Allow students enough time to place their bingo
chip on the appropriate photograph after you have read the description.
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6. Explain that there isa relationship between plants, animals, and humans

and where they live. They usually survive and thrive in places that meet
their needs.
a. Ask: What do you need to survive and thrive? Where would you
most likely live? Allow studen tsto discuss which photograph they
would live in and why.

7. Review and read Animals at Home by David Lock to the class.

a. Ask: What animals were discussed in the book? What habitats
were discussed in the book? Why does an animal live in a certain
habitat? Where does an animal get its food in that habitat? Can
you think of other animals that might live in those habitats? Can a

human live in any of the habitats mentioned in the book? Why or
why not?
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Where Would You Live ?
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Photograph #1.:

| need nutrient rich soilto place my roots.

| need warm temperatures with no snow.

| also need plenty of sunshine, but not too much.
| also need plenty of rain to help me grow.

|am a bean plant.

Where am I most likely to live?

(red sguare)
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Where Would | Live? Bingo
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Photograph #2:
| must breathe air, but | am surrounded by water.

The water must be water warmed by the sun. Id o n like
environments that are too cold or frozen.

| am a dolphin.
Where am I most likely to live?

(green triangle)
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Where Would | Live? Bingo
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Photograph #3:

| live Iin streams and ocean s.

| eat insects and other tiny fish.
lam a trout.

Where am | most likely to live?

(yellow circle and /or green triangle)
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Where Would | Live? Bingo
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Photograph #4:

My roots need soilto help me grow.

|d o n mihd the snow and warmth, but it c a n iBettoo hot.
| need rain and sun to survive.

|am an evergreen tree.

Where am | most likely to live?

(red square and yellow circle)
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Where Would | Live? Bingo
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Photograph #5:

| eat leaves and buds, and drink plenty of water.
|d o n mihd the cold or the heat.

|am a deer.

Where am | most likely to live?

(red square and yellow circle)
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Where Would | Live? Bingo
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Photograph #6:

| need water to survive, but I can go long periods of time
without drinking.

My body has a way to keep my cool even though Ilive
where it isvery warm.

| may have never seen the ocean.

| usually eat grains, like wheat and oats.
|am a camel.

Where am | most likely to live?

(blue star and BINGO)
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Strand One: Elaborate

Remember: Thissession extend s students 6 conceptual
understanding through opportunities for students to apply
knowledge, skills,and abilities. Through new experiences, the
learners transfer what they have learned and develop broader
and deeper understanding of concepts about the contextual
situation and refine their skillsand abilities.

Objective s
| can explain what plants need and do not need in order to survive.

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Useobservations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questio ns.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence

1 Scientists look for patterns and order when making observations about the

world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Materials

For the class:
1 technology for What is Too Much?
1 heat lamp with bulb

For each student:
1 one plant

© 2017 Advancing STEM (- -
CA BOCES & E2CC BOCES

~
Advancing STEM
Discover the Innovator in You

41



Preparation
1 Prepare a suitable spot for observing and clamp the heat lamp above

one plant. Thiswill serve as a demonstration. Use caution as the heat
lamp will become very hot. Do not allow students to use the heat lamp
for any reason.

Assessment
Students will discuss questions from the What is Too Much? presentation.

Elaborate Activity
1. Review what plants need to survive. (water, air, and light)

2. Perform a short demonstration on the effects of too much light on a plant.
Display one of the health y plants that was used in previous sessions. Set
up the heat lamp approximately sixinches above the top of the healthy
plant. Turnon the lamp. Leave the lamp on during the following
presentation so that the plant isexposed to too much light and heat.

3. Usethe What is Too Much? presentation supplied to discuss the effects of
0t omou ¢ h dhe presentation isstructured in a manner so that it reminds
you to stop and examine the plant.

4. Show the PowerPoint, What istoo Much?, which includes pictures of
various habitats with different light and water conditions. Display each
of the habitat photos and use the prompts in the presentation to provide
guestions for the students.

5. Explain to the students that in order for most plants to thrive there isa
balance between sunlight and water that isneeded. Refer back to the
demonstration.

a. Ask: What has happened to the plant? Why did this happen? Did
it have too much of something? What was that something ?
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Strand One: Evaluate

Remember: Thisphase emphasizes students assessing their
understanding and abilities and provides opportunities for
teachers to evaluate students dunderstanding of concepts and
development of goals identified in learning outcomes.

Objective s
| can explain the differences in the needs of humans (animals) and plants

Scientific and Engineering Practices
Analyzing and Interpreting Data
1 Useobservations (firsthand or from media) to describe patterns in the
natural world in order to answer scientific questions.
Developing and Using Models
1 Usea model to represent relationships in the natural world.
Scientific Knowledge is Based on Empirical Evidence
1 Scientists look for patterns and order when making observations about the
world.

Crosscutting Concept s
Patterns
1 Patterns in the natural and human designed world can be observed and
used as evidence.
Systems and System Models
1 Systemsin the natural and designed world have parts that work together.

Materials
For the class:
1 whiteboard, smartboard, or large piece of paper

For each student:
 Humans, Plants, or Both? sheet
9 scissors
1 glue
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Preparation
1 Begin by reviewing the activity and be prepared to discuss the differences
in needs of plants and people. Thisactivity isan opportunity for students
to apply their previously learned knowledge to a slightly different question,

Assessment

Students will complete the Humans, Plants, or Both? Sheet intheir Sci ent i st s
Notebook .

Vocabulary
M1 shelter

Evaluate Activity
1. Review the plant experiment from Strand One: Explain and ask the
students what plants need to survive. (air, wate r, and light). Listthe needs
on the board or chart paper.
a. Ask: What do we need to survive? Isit the same as plants? How do
we use these things to survive?
b. Give the students a few minutes to think about this and discuss with
a partner. After a few minutes of pe er discussion, ask the students
to start listing items that are needed for us (humans) to survive.

2. Record these items next to the plant needs. If necessary, guide the
conversation to include items such as air, food, water.
a. Note: You may add other student responses to the list(shelter,
clothing, etc.) but be sure to emphasize if the items are really
needed for survival.

3. Complete the Humans, Plants, or Both? sheet inthe Sc i e n Natebaold .s
You may choose to complete this individually or as a class. The
importance of this activity isto provide the students an opportunity to see
the unique needs of plants and humans and what needs are shared by
both.

a. Ask: What needs are shared by both plants and humans? What
needs are different? Are animal needs the same as human needs?

b. Note: The extra slipscan be used to write additional needs
discussed, if necessary.
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Name:

Humans, Plants, or Both?

Humans

Plants

Both
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Engineering Design Challenge Unit Assessment

Students who demonstrate understanding can:

K-PS31 . Make observations to determine the e
[Clarification Statement: Examples of Eart
water] [Assessment Boundary: Assessment of temperature is limited to relative measures
such as warmer/cooler.]

K-PS32. Use tools and materials to design and build a structure that will reduce the warming
effect of sunlight on an area.  * [Clarification Statement: Examples of structures could

include umbrellas, canopies, and tents that minimize the warming effect of the sun.]

ffe
hos

Scientific & Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts
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Common Core State Standards Connections: O

ELA/Literacy

W.K.7 Participate in shared research and writing projects (e.g., explore a
number of books by a favorite author and express opinions about
them). (K-PS31), (K-PS32)

Mathematics

K.MD.A.2  Directly compare two objects with a measurable attribute in
common, to see which object has 0 mo rod 06lésso f the attribute,
and describe the difference. (K-PS31), (K-PS32)

Concepts

1 designing a structure that could protect plants, animals, or humans from
the heat of the sun.

Standards Progression

The NYSScience Learning Standards are a progression of core ideas that are
introduced and elaborated upon throughout the grade levels. The standards
for this grade level are detailed above.

Students will interact with these core ideas again in grades 1, 2, 3 and 4.

Strand Summary

The students will be assessd using an Engineering Design Challenge that will

require the students to build a structure that minimizes the effects of the Sunon

the Earth. The previous strand in this kit have explored the needs of plants and

animals, as well as animal habitats. Thischallenge will expand on these topics

by looking at how animals and plants can change their habitat to make it more
suitable for survival. Sudents will design a structure that provides foranani mal 0 s
or p | a nnedils by block ing out the warming of the sun.

Inquiry Question
How can we use tools and materials to design and build a structure that will

reduce the warming effect of sunlight on an area ?

Challenge

Students will ¢ reate a cooling structure using various provided materials to
determine the best way to reduce the warming effect of sunlight. Students will

use one material perstructure . The structure must fit on a
cardboard
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Materi als

For the class:

heat lamp with 100 watt bulb
2 thermometers

2 small packages clay

roll masking tape

bottle EIl meglué s

200 3x5 index cards

10 small Styrofoam trays

roll aluminum foil

roll wax paper

10 6 & 6 ccanvas cloth

106 & 6 ylon

106 & 6 asilk

106 &6 delt

10 6 & 6 ccotton fabric

101 2 %1 2 dardboard pieces
10 sheet s construction paper
5ij owooden dowels cut to 6 inches
50 straws

50 craft sticks

50 pipe cleaners

Cooling Structure photographs

= =8 =8 -0_9_9_9_9_9_-2_-°2_-2_-2_-2_-2_2_-2_-2°_-°_2_-2-

For each student:
M Sci e n Ndtebald s

Preparation
1 Prepare the materials in a distribution center or location that iseasy for the
students to obtain the materials.

1 Ifyou are able to work with another adult, you may find that helpful.
1 Setup a location for the heat lamp that issafe for the students. The heat
lamp ishot and will burn quickly.
© 2017 Advancing STEM (- > 49
CA BOCES & E2CC BOCES

~
Advancing STEM
Discover the Innovator in You



Assessment Activities

Session 1: Ask

1.

Read the question to the students in the Scientist dsntidot ebook

Engineering Design Process: Ask & Imagine  page. Tell the students they
will be answering this question.

Record different student responses on how humans and animals stay cool.
Also remind students about  what they learned in Strand One: Elaborate

when the plant was exposed to too much light ; this will help guide the
discussion.
Divide the class into four work groups and distribute one Cooling Structure

photograph to each group.

Discuss how each picture shows a structure that will reduce the warming effect
of sunlight on an area.

a. Ask: How does this structure protect humans, plants, or animals
from the sun? Ask students to share their photograph with the class.
Which structure is the best at protecting humans, animals, or plants
from the warmth of the sun? Why?

Read the question inthe Sc i e n Natebaokd sn the Engineering Design

Process: Ask and Imagine page to students. Tellthe students we will be
answering this question.

Introduce the challenge as well as the criteria and constraints involved.
a. Challenge: How can | build a str ucture that will help protect
humans, animals, or plants from the  heat of the sun?
b. Criteria and Constraints : Students will use one shade material per
structure. The structure must fitona 1206 %206 piece of cardboard

Session?2: Imagine

1.

Review the inquiry question with studentsintheir Sci ent i st 0.s
Allow students time to discuss with a small group. Solicit responses during
a whole class discussion.
a. Ask: Can you think of other structures that can help protect
humans, animals, or plants from the sun?
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2. Explain the criteria and constraints of the challenge.
a. Students can only select one shade material for the structure.
Students should select the material that they think will block the

heat of the sun the most. The structure must fidt

of cardboard.

3. Show the various shade materials to stude nts. For several of the materials,
discuss the properties and whether each material would be best for
building their structure.  Allow students to explore the materials and discuss
with their groups.

4. Direct students to begin thinking about what material they will use for their
structure and draw their idea on the Engineering Design Process: Imagine
page intheir Sc i e n Ndtebaold s

Session3: Plan
1. Ask students to review their imagined drawing. Explain that they will now
plan to create a drawing of their collaborative idea with their partner
from Session2: Imagine.

2. Create a materials table with all the extra items and explain to students
that thisisa sampling of what can be included in their final design.

3. Allow students time to discuss how they can incorporate each ot her 0 s
ideas into one idea for the final design. Askthem to draw their design in
their Sc i e n Natebaold sn the Engineering Design Process: Imagine

page.

4. Instruct students to circle the materials they will need to create their final
design idea on the Engineering Design Process: Plan 2 page in their
S c i e n Natebaold .s
a. Ask: Why isit important to make a plan?

Session4: Create
1. Ask students to review with their partner the plan on the Engineering
Design Process: Plan 1 & 2 pages intheir Sc i e n Natebdaold .s

2. Allow students time to create their final design idea. Circulate the room,
helping students as needed. When finished, have students create a
drawing of their final design on the Engineering Design Process: Create
page intheir Sc i e n Natebaold .s

a. Ask: How does this structure protect humans, plants, or animals from
the heat of the sun?
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3. Place each structure under the heat lamp for five minutes to see if the
structure provide sprotection. Place one thermometer inthe shade while
leaving another thermometer exposed to determine if the design worked.

Heat Lamp Setup

/Heat Lamp
Student created shade structure

Shaded thermometer

A Exposed thermometer

Session5: Improve
1. Explain to students that they will be sharing their structures with the class.
Allow students to work with their partner to plan for their sharing. Tell
partners that they may share about topics such as the materials used,
whether or not the designed worked, how each partner helped, or how
they made it.

2. Listen to partner groups present their designs. Remind them of things they
may share as they begin presenting. After each partner group presents,
ask them questions about the process and their structure .

a. Ask: How can humans, animals, and plants use their environments
to build habitats that protect them from the heat of the sun? Is
there another way to build your structure? How so? If you did this
project again, would you change anything or do something
differently? What was the hardest thing when creating your
design?

3. Allow students to redesign their structure intheir Sc i e n Natebaolkd sn
the Engineering Design Process: Improve page based on information from
this discussion.
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Reflection Questions

)l
T
)l

What man made items can reduce the s u nvéasning effects on an
area?

What items from nature can reduce the s u nvé@asning effects on an
area?

What happens when nature items that help cool an area are limited or
missing from an environm ent?

Hints and Tips

T

Show students how to create a structure using material items and discuss
what materials they have to replace different elements when building, ex.
clay would make a good connector.

Give students a ruler or similar item (connecting cubes) to keep their
structure shorter to fit under the lamp if choosing to do this inside.

Keep lamps in a separate location where the teacher can monitor use.
Use the provided power strip to plug in the lamps.

Ideas for Extensions/Enrichment

1
1

Allow students to modify their designs to further reduce the s u nwasning
effect.

Allow students to paint elements of their building to judge effects of color
on the s u nabikty to warm.

Petition local companies to donate supplies to provide cooling structures
for playground or other outdoor environment.

Encourage the school to create an outdoor classroom using cooling
elements from discussions.

Write a letter to the principal offering suggestions about how a chosen
area could be cooled based on the c | a sesdarch about materials and
design.

Ideas for Modifications /Accommodations

1
il
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Cooling Structure

Cooling Structure Images
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