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NEBRASKA STATE STANDARD CONNECTION

SC.K.12.3.C
Make observations to determine the effect of sunlight on Earth’s surface.

SC.K.12.3.D
Use tools and materials to design and build a structure that will reduce the warming effect of sunlight on
an area.

LESSON PERFORMANCE EXPECTATIONS

e Construct an explanation for what causes cattle to seek shade on sunny days.

e Design and engineer a solution to a problem.
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STUDENT SCIENCE PERFORMANCE

Phenomenon: Cattle in a pasture stand under a tree on a hot, sunny day.

(Teaching Suggestions: Take students outside on a warm, sunny day. Split students into two groups and instruct
one group to stand in a shaded area and the other group to stand in the sun. After a few minutes, students in
the sun will begin to feel the effect of the sun’s rays. Ask each group how they are feeling and guide students to
compare their answers. Lead the class inside and show them a picture of cattle standing in shady areas.)

1. Students explore how it feels to stand in and out of the sunshine on a warm day.

2. Students develop questions to obtain information about how they can investigate the causes of
why cattle would crowd under the shade on a hot, sunny day.

Class Discussion about Good Questions to Investigate
3. Students carry out an investigation to determine how sunlight affects the temperature of the water.

4. Students obtain information by listening to a reading about how hot sunshine affects animals.

(Teaching Suggestions: A few hours before conducting the investigation, put some containers of water
outside - some in the sun and some in the shade. Make sure they are prepared far enough in advance that
the temperature of the water adjusts to the temperature of the sun or shade. When the time comes to
conduct the investigation activity, invite students to feel the water and speculate why the temperature of
the water in the sun is different from the water in the shade.)
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5. Students construct an explanation for the causes of things in the sun getting hot.
6. Students design a solution to the problem of how to keep cattle cool on a hot sunny day.

7. Students build a model to show the solution of keeping cattle cool on a hot sunny day.

(Teaching Suggestions: Depending on the materials available to you, gather supplies that students can use
to build shelters, shades, or even misters. These materials could include popsicle stickers, pipe cleaners,
construction paper or cardstock, wire, felt, cardboard, straws, spray bottles, paper towel rolls, tape, etc. Be
creative with the supplies and the students will be creative with their designs.)

Class Discussion:

Questions to initiate Discussion:
Q: How does your group’s model keep cattle cool on a hot sunny day?
Q: What caused the water in the sunlight to feel warmer?
Q: How did the shade keep both the people and the water cool?
Q: What changed when you moved from the sun into the shade?
Q: Why did the water feel different in the sun?
Q: Why do you walk barefoot on the grass on a hot day on the sidewalk?

EXPLORE

(Teaching Suggestions: Focus the discussion on the pattern of temperature changes when going into the
sun or the shade. Use a few of the questions that are the most appropriate for your class. Be sure to draw
attention to how the temperature of any given surface is affected by the sun.)
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8. Students construct an explanation for why cattle like to stand in the sunshine on cold winter days.

(Teaching Suggestions: Students will explain verbally or through pictures about how the sun warms any
given surface. This will help students apply the phenomena to another situation.)
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Engaging Students Beyond the Classroom
Invite students to investigate phenomena beyond the classroom and apply what they have learned
to make sense of analogous phenomena. Ask students to bring examples of animals they see using
sunlight and shade to keep warm or cool.)
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FORMATIVE ASSESSMENT FOR STUDENT LEARNING

Elicit Evidence of Learning
Construct an explanation for why cattle like to stand in the sunshine on cold winter days.

Evidence of Student Proficiency
Students will describe that the sunshine makes things warmer, as learned in the exploration. So the cattle will want to stand
in the sunshine when it is cold.

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

o Full understanding - The light from the sun makes the cattle warm.
o Partial understanding - The cattle are cold.

o Limited understanding - The cattle like the sun.

Acting on Evidence of Learning

Description of instruction action and response to support student learning.

« Action for students who display partial or limited understanding - Walk students through their experiences with pets
laying in the sun or the shade. Help them connect what we have learned about the sun (it makes things warmer) to the
choices the animals make (they choose to go where they will be warm/cold).

 Extensions of learning for students who display full understanding - Extend to other animals and behaviors - animals
huddling together in the cold, animal behavior in a hot desert where there isn't much shade (burrowing underground), etc.

SEP, CCC, DCI Featured in Lesson Science Essentials (Student Performance Expectations From Appendix
C, D, E)
Science Practices Gather evidence from the investigation.

Carry out an Investigation

Construct an explanation for the cause of a phenomenon.
Construct a explanation

Crosscutting Concepts Determine the cause of a phenomenon.

Cause and Effect

Disciplinary Core Ideas Sunlight warms Earth'’s surface.

Energy Transfer
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APPENDIX A - STUDENT PROMPTS FOR THE LESSON

Phenomenon: Cattle in a pasture stand under a tree on a hot, sunny day.

Group Performances:
1. Let’s explore how it feels to stand in the sun and the shade.

2. What questions can help us investigate why cattle try to stay in the shade on hot days.

Class Discussion about Good Questions to Investigate
3. Investigate how the water feels in the sun and in the shade.
4. Obtain information by listening to Sunshine Feels Warm.

5. Construct an explanation for the cause of things in the sunlight getting hot.

Class Discussion about designing solutions

6. Design a solution to the problem of how to keep cattle cool on a hot sunny day if there is no shade.

7. Build a model to show the solution of keeping cattle cool on a hot sunny day.

Individual Performances:

8. Explain why cattle like to stand in the sunshine on cold winter days.

(Teaching Suggestions: Present the students with each performance and discuss how the student will do that performance.
When you encounter words, students do not yet know, stop and discuss that word. Visual aid suggestions: Cattle standing
under man-made shade or a tree on a sunny day. Picture of materials that will be available to build their shade. )

Appendix B-1 Teacher Reading to students about how the sun affects animals
Sunshine Feels Warm

| went down the slide on a sunny day.
Ouch! The slide was hot.
Think about what caused the slide to be hot.

The sun was shining on the slide before | slid down.
The sun caused the slide to be hot.
Light energy was changed into the heat energy | felt.

Energy is everywhere.
Where have you seen sunlight cause things to become hot?

Cool Cattle - Gather, Reason, Communicate Lesson Plan



