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NEBRASKA STATE STANDARD CONNECTION

SC.5.8.2.A.

Use models to describe that energy in animals’ food (used for body repair, growth, and motion and to
maintain body warmth) was once energy from the sun.

LESSON PERFORMANCE EXPECTATIONS

e Use a model to show the cycling of matter and flow of energy in plants.

e Develop a model to show how energy from the sun flows into the plants, and how the energy stored in
the plants is used by animals.
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STUDENT SCIENCE PERFORMANCE

Phenomenon: Cattle are one of the few animals that can survive by eating grass.

(Teaching Suggestions: Take students outside to a shady spot on the lawn and have them examine the grass
using a loop or just with their eyes.)

Gathery

1. Students explore the grass and discuss why cattle can survive by eating grass, but people cannot.

2. Students develop questions to plan investigation for how cattle can survive by eating grass, and
few other organisms can.

3. Students obtain information about how cattle change grass to be digestible and provide nutrients.
(See Appendix B-1)

4. Students obtain information about the matter and energy needed to make grass grow. (See
Appendix B-2)

Class Discussion - About Models to Show the Flow of Energy and Cycling of Matter

« Students use a model to show where matter cycling and energy flowing into grass plants to cause
the grass to grow.

» Students develop a model to show how energy from the sun flows into the grass, and then the
energy stored in the grass is used by the cattle for heat and movement.

Class Discussion:

Questions to initiate Discussion:
Q: How does grass grow?

Q: How is energy stored in the grass?
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Q: Why can’t humans eat grass?

Q: Why can a ruminant animal digest grass?

Q: Why do cattle chew their cud?

Q: How does energy from sunlight end up being stored in beef?

Q: What other foods do we eat where the energy originated from the sun?

(Teaching Suggestions: Focus the class discussion on the movement of energy and matter. Try to help
support the students reasoning through the idea that it is the same matter that cycles through the cycles.
The energy that comes from the sun is stored in rearranging chemical bonds in the sugar the grass makes.)
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REASONING

Cemmunicate

 Students develop an argument for how the evidence they collected supports the explanation
that energy we get from eating beef is energy from the sun.

Beyond the Classroom

Invite students to investigate phenomena beyond the classroom and apply what they have learned to
make sense of analogous phenomena. Establish electronic photo albums, student logs, and/or bulletin
boards to share their observations. Encourage students to maintain notebooks, lists, and journals

to document phenomena encountered beyond the classroom. Ask students to find other ways that
energy we use in our daily lives can be traced back to the sun.

FORMATIVE ASSESSMENT FOR STUDENT LEARNING

Elicit Evidence of Learning
Develop an argument for how the evidence you have collected supports the explanation that energy we get
from eating beef is energy from the sun.

Evidence of Student Proficiency
The students” argument repeats that explanation, providing evidence from the reading, models, class discussion, or the video.

The energy in beef comes from the energy stored in the chemical bonds in the grass. This energy is stored when the energy
from the sun rearranges the bonds in carbon dioxide and water to make sugar that has stored chemical energy.

The evidence that supports the explanation is from the reading that describes how photosynthesis changes air and water
into sugar that stores energy. The model can be used as evidence because it shows how energy flows from the sunlight
through the grass and into the cattle. The class discussion or the video is also evidence students can use.

Range of Typical Student Responses
Descriptors of grade-level-appropriate student responses:

® Full understanding - The model shows us how grass uses the sun'’s energy to create photosynthesis, stored in the grass
as energy. We can create evidence that cattle eat the sun’s energy through the grass they consume from the reading.

o Partial understanding - Energy in the beef comes from energy in the grass, and the energy in the grass comes from
sugars used by sunlight rearranging water and air to make sugar.

o Limited understanding - The video shows energy going from the sun to the grass and to the cow.

Acting on Evidence of Learning
Description of instruction action and response to support student learning.

« Action for students who display partial or limited understanding - Use this video to visualize how the plant stores
energy from the sun.
 Extensions of learning for students who display full understanding Use this video to learn more about the transfer of

the sun’s energy for animal consumption.
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https://www.youtube.com/watch?v=Iln136eMl4g
www.youtube.com/watch?v=9-z-0f5GnSs

SEP, CCC, DCI Featured in Lesson

Science Essentials
(Student Performance Expectations From Appendix C, D, E)

Science Practices

Develop and Use Models
Develop an argument

Use models to show the cycling of energy.

Develop an argument for how evidence from reliable sources supports
an explanation for the causes of phenomena.

Crosscutting Concepts

Change
Transfer of energy

Describe how matter changes as it moves through a process.

Trace the transfer of energy in a system.

Disciplinary Core Ideas

Organization for Matter and
Energy Flow in Organisms

LS2.A: Interdependent
Relationships in Ecosystems

Plants acquire their material for growth chiefly from air and water.

The food of almost any kind of animal can be traced back to plants.
Organisms are related to 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 their parts and animals) and therefore operate as “decomposers.”
Decomposition eventually restores (recycles) some materials back to the
soil. Organisms can survive only in environments in which their particular
needs are met. A healthy ecosystem is one in which multiple species of
different types are each able to meet their needs in a relatively stable
web of life. Newly introduced species can damage the balance of an
ecosystem.

APPENDIX A - STUDENT PROMPTS FOR THE LESSON

Phenomenon: Fields that are intensively grazed using frequent rotation have a higher diversity of forage grasses

than traditionally grazed fields.

Cattle are one of the few animals that can survive by eating grass.

Group Performance

e Explore the grass and then discuss why cattle can survive eating grass but people cannot.

e Develop questions to plan an investigation for how cattle can survive by eating grass, and most organisms

cannot.

e Obtain information about how cattle change grass to make it digestible.

e Obtain information about the cycling of matter and flow of energy needed to make grass grow.

Class Discussion - About Models to Show the Flow of Energy and Cycling of Matter

e Use a model to show the cycling of matter and flow of energy in a grass plant.

e Develop a model to show how energy from the sun flows into the grass, and how the energy stored in the

grass is used by the cattle.
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Class Discussion
Individual Performances:

e Develop an argument for how the evidence you collected supports the explanation that energy we get from
eating beef was once energy from the sun.

(Teaching Suggestions: As you present the performances to students, discuss each one before moving to the next one. Some
should be presented, completed, discussed before moving to the next part of the sequence. The underlined words should be
defined as they are used in this investigation. Take some time to discuss the models before doing #5 and #6.)

Appendix B-1
Use the following links to learn more about beef cattle digestion.

e How a Cow Works:
* Why Can’'t Humans Eat Grass

* Why do Cattle Chew their Cud?

Appendix B-2

Energy from the Sun is Stored in Food

Plants get the energy they need to make food from the sun. Plants are able to grow by rearranging carbon
dioxide from the air and water from their roots into sugar. Plants use sunlight to rearrange the atoms in carbon
dioxide and water into the sugars they use to build their bodies and make them grow. This process is called
photosynthesis.

Carbon dioxide from the air passes through small pores (holes) in the leaves. These pores are called stomata.
Water is absorbed by the roots and passes through vessels in the stem on its way to the leaves. The veins in
leaves move water to each part of the leaf that is making sugar by photosynthesis. The sunlight needed to put
together the carbon dioxide and water is absorbed by a green chemical in the leaves. This is why plant leaves are
green. The leaf is where plants do photosynthesis.

Changes in Photosynthesis

The photosynthesis process takes place in the leaves of plants. The leaves are made up of very small cells. Inside
these cells are tiny structures called chloroplasts. Each chloroplast contains a green chemical called chlorophyll
which gives leaves their green color.

Leaves absorb the sun's energy. It is this energy that is used to split water molecules into hydrogen and oxygen.
Oxygen is released from the leaves into the atmosphere. Hydrogen and carbon dioxide are used to form sugar or
food for plants. Some of the sugar is used to provide energy for the growth and development of plants while the
rest is stored in leaves, roots, or fruits for later use by plants.

Cattle get energy and matter from Grass

Cattle have special stomachs that contain a bacteria called rumen. The cow first takes a bite of grass and swallows
it with very little chewing. After the cow’s stomach is full the cow will repeatedly un-swallow and re-swallow their
food. This process is commonly called chewing the cud or rumination. In this complex four-compartment stomach
the cellulose from grass is digested by the bacteria that humans and other animals do not have in their stomachs.
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https://www.petmd.com/blogs/thedailyvet/aobrien/2012/august/how_a_cow_works-26674
https://www.livescience.com/32435-why-cant-humans-eat-grass.html
https://www.usdairy.com/news-articles/why-do-cows-chew-their cud#:~:text=Chewing%20cud%20produces%20saliva%20which,lie%20down%20to%20do%20it
https://www.usdairy.com/news-articles/why-do-cows-chew-their cud#:~:text=Chewing%20cud%20produces%20saliva%20which,lie%20down%20to%20do%20it

The energy and matter from the sun creates food for cattle to eat such as grass and other non-digestible grains.

This allows cattle to utilize energy from the sun and transform the food created for grass into energy they need
to survive.

Appendix B-3
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Use the model above and label where the carbon dioxide, water, sunlight, and oxygen would be in
this photo to represent the flow of energy.

Figure 1- Used for students to describe the cycling matter and flow of energy.

Appendix C1

Action for students who display partial or limited understanding:
« Use this video to visualize how the plant stores energy from the sun:

Extensions of learning for students who display full understanding:
 Use this video to learn more about the transfer of the sun’s energy for animal consumption:
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https://www.youtube.com/watch?app=desktop&v=Iln136eMl4g&ab_channel=LearnBright
https://www.youtube.com/watch?app=desktop&v=Iln136eMl4g&ab_channel=LearnBright
https://www.youtube.com/watch?app=desktop&v=9-z-0f5GnSs&ab_channel=SciShow
https://www.youtube.com/watch?app=desktop&v=9-z-0f5GnSs&ab_channel=SciShow

Appendix C-2

Use the scaffold to help students write an argument. The explanation is given, and they need to find one or two lines
of evidence that support the explanation.

Explanation - The energy we get from eating beef was once energy from the sun. The explanation is provided.

Lines of Evidence
« Evidence from the reading
* Evidence from models
* Evidence from video

e Evidence from class discussion

Develop an argument for how the evidence they collected supports the explanation that energy we get from
eating beef is energy from the sun.

Chewing the Cud - Gather, Reason, Communicate Lesson Plan 7



