
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Fourth Grade Science 

	Recommended  Days of Instruction:  6 - 8
	(one day equals 45 minutes)

	Standard(s) addressed:  

	4-3 
The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)

	The Solar System

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-3.3 

Explain how the Sun affects Earth.


	SC Science Standards Support Document Resource List

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
A Closer Look at Space: The Sun and Stars
http://player.discoveryeducation.com/index.cfm?guidAssetId=403D63D4-B8D9-48DE-9F0E-56E4F1A4E30B&blnFromSearch=1&productcode=US
It’s time to separate fact from fiction as we discover why stars light the sky; learn about constellations, amazing facts about Polaris—the North Star—and why stars appear to move with the seasons. Then we take a look at our own sun to discuss energy, sunspots, seasons, the greenhouse effect, and photosynthesis.
The Sun

http://player.discoveryeducation.com/index.cfm?guidAssetId=5B77EA2A-41F0-4CD9-9754-0355C1F9199D&blnFromSearch=1&productcode=US
Provides a comprehensive look at the sun. Following a star from its birth to its death, the program visits ancient and modern solar observatories to describe the power of the sun and its makeup. A look at sustainable living and harnessing the sun's energy to make electricity wraps up the program.
Suggested Literature
The Sun by Seymour Simon
Sun by Gregory Vogt
The Sun Our Nearest Star by Franklyn Branley
The Sun (True Books) by Elaine Landau
The Sun (Scholastic News Nonfiction Readers: Space Science) by Melanie Chrismer
The Greenhouse Effect http://www.epa.gov/climatechange/kids/greenhouse.html
Simulation of the Water Cycle http://epa.gov/climatechange/kids/water_cycle_version2.html
Lesson  adapted from

resource “All About the Sun”  Effects of the Sun on Our Planet sponsored by Stanford Solar Center in conjunction with NSTA
http://solarcenter.stanford.edu/webcast/wcpdf/sunonearth2-4.pdf

	See Science Module 4-3.3

	From the South Carolina Science Support Documents:

Assessment Guidelines:

The objective of this indicator is to explain the effects that the Sun has on Earth; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that Earth is affected by the Sun.  
However, appropriate assessments should also require students to recall that heat and light energy are given off by the Sun; or exemplify ways that the Sun’s energy affects life on Earth.  



Fourth Grade
Science Module 

4-3.3
The Solar System
Lesson A 

From the South Carolina Science Support Documents:
Indicator 4-3.3: Explain how the Sun affects Earth.

Taxonomy level:  Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge: In 1st grade (1-3.2), students recalled that the Sun is the source of heat and light for Earth but did not study the cause for this.  In 8th grade (8-4.2,3), students will study the characteristics and features of the Sun more fully as it affects Earth including the effects of solar radiation, solar flares, and solar wind.  

It is essential for students to know that the Sun as a star produces heat and light deep down inside of it.  

· The Sun produces and gives off heat and light. 
· Earth receives that heat and light after they travel through space.  

· The Sun is the source of almost all energy on Earth:

· Plants take the Sun’s energy and use it to make food energy.

· The Sun’s energy causes weather conditions on Earth.

· Heat from the Sun causes the process of evaporation of water on Earth’s surface.

· The Sun’s energy is stored in fossil fuels (for example, coal, oil, or natural gas) that formed from some organisms that died long ago.

It is not essential for students to know the nuclear process that takes place so that the Sun can produce heat and light.  They do not need to know the types of radiation that the Sun gives off.

Assessment Guidelines:

The objective of this indicator is to explain the effects that the Sun has on Earth; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that Earth is affected by the Sun.  However, appropriate assessments should also require students to recall that heat and light energy are given off by the Sun; or exemplify ways that the Sun’s energy affects life on Earth.  
Teaching Indicator 4-3.3: Lesson A – How Does the Sun Effect the Earth?
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.
Preparation for the lesson:

This lesson will involve 2 investigations that will demonstrate the effect the sun has on the earth.  Day one of the study will be an introduction to the module .The first investigation (greenhouse effect) will begin on day 2 and conclude 3 – 5 days after that.  The second investigation (evaporation – how fast?) will begin after the conclusion of the greenhouse investigation and last three days after that.  

For the greenhouse lesson, you will need two large glass jars with screw on lids.  You will need to punch a hole through the center of each lid, and three thermometers
For the evaporation lesson, you will 5 – 6 identical 9 oz. clear cups, measuring cups or beakers using mL, thermometer for each group
Misconceptions: 
The earth is further from the sun in winter than in summer.
The Sun has a solid surface.
Safety Note(s):

Be sure to remind students that looking at the Sun can cause permanent eye damage -- never look at the Sun directly.
Lesson time:
6 – 8 days (1 day equals 45 minutes) 
Materials Needed:
For greenhouse investigation:3 air thermometers, chart paper, 2 large clear glass jars with lids, tape, recording chart, graph paper
Chart paper, chalkboard, or interactive smart board for recording student responses

For evaporation investigation: For each group of students, clear 9 oz. cup, thermometer, chart or recording sheet for data collection, beaker, graduated cylinder, or syringe with mL graduations.
Chart paper, chalkboard, or interactive smart board for recording student responses


Focus Question: 

How does the sun affect the Earth?
Engage: 
Day One: Using a KWL Chart (What Students Know, What they Want to Know, What they Learned), investigate what students know about the Sun. List items on chart paper.  A KWL chart identifies students’ current understanding of a topic and simultaneously gives students an opportunity to engage in scientific inquiry as they generate their own questions.  Refer back to this chart throughout the study of the sun to revisit ideas, add questions, etc.  Almost all the energy used by people on Earth comes from the Sun. Can anyone give an example? Have students think about examples and record them on the K-W-L chart.
· Some examples may be Energy from the sun provides Earth with light, heat, changes in the atmosphere and evaporation, the water cycle, weather, currents.
· Food grown by crops exposed to sunlight, or obtained from animals which eat such crops.

· Solar cells that power satellites, calculators etc. Solar panels on buildings
· Cars use gasoline or other liquid fuels that originate from fossil plants.

· Electricity may be generated by coal--from fossil plants, too.

· Windmills are powered by winds, whose motion is caused by the sun’s heat (Ocean wave energy also comes from winds.)

· Hydro-electric power comes from water descending from mountains: it was lifted into rain clouds by the Sun's heat. (water cycle)
· In addition, all the water we drink is distilled by sunlight. Were it not for the Sun, all water would be salty.

For some initial background information, read one of the suggested books listed in resources (See additional resource list).  Ask students to think about the following guiding questions as you read the book: 
 What is the Earth’s major source of energy?

 What role does the Sun play in the water cycle?

 What role does the Sun play in the growth of plants?

 What role does the Sun play in the creation of winds and weather?
 In what other ways does the sun affect the earth?
Revisit the questions after reading the book.  What did you learn about the sun’s effect on the earth?  What new questions do you have?  (Add to K-W-L chart).
Explore: 
Day Two: Life in a Greenhouse

· Using 2 large, identical glass jars with lids that firmly screw on, punch a hole in the top of each lid.  Make sure that the hole is just large enough through which to slide an air temperature thermometer. Wrap a piece of clear tape a few times around the thermometer at its halfway point and it will keep the thermometer from slipping all the way through the hole when taking a reading.  Using 2 long strands of tape, secure the thermometers to each lid. Place a clump of very moist dirt with grass in one jar (Make sure that it is no more than 1/3 to ½ full). Leave the other jar empty. Next to the two jars, place a third thermometer. Set the two jars on a windowsill where sunlight can reach them or place them in direct sunlight during the day (make sure they are brought in at night).  Place recording sheet or chart at the site for recording readings.  During the next three days, have students take turns recording hourly readings of the temperatures. Record the readings of all three thermometers on a large piece of chart paper.  Also, record observations such as the weather, cloud cover, and appearance inside the jar.  At the end of the day, make a note of what the high and low temperature was for each thermometer.  
Explain: Day Four: Life in a Greenhouse
At the end of the investigation, discuss the following points with the class:

Compare the temperatures:
· Which thermometer recorded the highest temperatures?

· Which thermometer recorded the most consistent temperature throughout each day?

· Which thermometer recorded the greatest difference between high and low readings each day?

· How was the appearance of dirt and grass jar different from that of the empty jar?

· Why do you think the glass jars had higher temperatures than the outside temperature?   
· Which observations were qualitative observations? (appearance inside the jar, cloud cover, amount of sunlight) 
· Which observations were quantitative observations? (temperature readings). 
Quantitative observations are observations that use numbers (amounts) or measurements (including the unit label).  Qualitative observations are observations that are made using only the senses and refer to specific attributes. 

What we created was a mini-greenhouse.  We created what is known as the “greenhouse effect”.  The temperature of a greenhouse is warmer inside than the outside air temperature whether the sun is shining or not.  The heat from the sun gets trapped in the greenhouse and that is why it stays warmer than outside. The greenhouse with plants and dirt had moisture (shown by condensation on the glass), but not the empty greenhouse.  Plants have an effect on moisture within the greenhouse. The earth’s atmosphere helps trap some of the heat of the Sun, creating the greenhouse effect.
Extend:  

In students own words, have them explain the effect that happens in a greenhouse.  
Visit the website http://www.epa.gov/climatechange/kids/greenhouse.html to learn why this effect is so important. (The greenhouse effect is important. Without the greenhouse effect, the Earth would not be warm enough for humans to live). 
Investigation Two:  Evaporation: How fast? 
Engage:
Ask students the following:

Does the amount of sunlight have an effect on how fast water evaporates? 
What factors affect evaporation the most?
Lesson Preparation:

We will pour the same amount of water in the same kind of container, mark the water level and place the containers in different areas in the classroom and outside. Some of the containers will be in the sun and some will be in shade. Some of the containers will be in cold places and some in warm places. We will mark the change in the water level each day at the same time.

• Gather materials (6 identical clear 9 oz. cups, water, measuring cup, permanent marker)
• Decide the location of each container 
Examples of locations might be: 

· container #1 in the refrigerator (uncovered)

· container #2 in the classroom (uncovered and not in direct sunlight)

· container #3 outside in direct sunlight (uncovered, but not left exposed to precipitation on days of inclement weather)

· container #4 in a “mini-greenhouse” or terrarium environment

· container # 5 on a window sill receiving bright sunlight

• Decide how long (3 – 5 days)
• Measure and pour the same amount of water into each container (give the amount). Use mL for accuracy.
• Record the beginning amount of water and the location of each container on your observation chart

• Mark on each container the beginning water level with a permanent marker.
• Observe each container at the same time each day (give the time)

• Mark the water level on each container during those observations

 On a separate sheet of paper create a chart which you will use to record your observations. See sample below.
Note: Use one observation form per container and have each group or partner monitor one container.
Observation form

Container # ______ Time of day measured __________
Location: ___________________________________________________
Day # 1 Beginning water measurement:  ______mL (Mark water level on cup each day)

Day # 2 Mark water level

Day # 3 Mark water level

Day # 4 Mark water level and measure remaining water.

Subtract ending water level from beginning water level.  How much water evaporated at your location?
Observation form

Container # ______ Time of day measured __________
Location: ___________________________________________________
Day # 1 Beginning water measurement:  ______mL (Mark water level on cup each day)

Day # 2 Mark water level

Day # 3 Mark water level

Day # 4 Mark water level and measure remaining water.

Subtract ending water level from beginning water level.  How much water evaporated at your location?
Observation form

Container # ______ Time of day measured __________
Location: ___________________________________________________
Day # 1 Beginning water measurement:  ______mL (Mark water level on cup each day)

Day # 2 Mark water level

Day # 3 Mark water level

Day # 4 Mark water level and measure remaining water.

Subtract ending water level from beginning water level.  How much water evaporated at your location?

Explain:
 What did you learn from this science exploration? Have students share results.  
 (Students should conclude from their results that the warmer the air, the faster the evaporation rate. Therefore, the more direct sunlight the container receives, the faster the evaporation rate.)
Extend:                                                                                                        Think about when the process of evaporation is important on Earth.  If students have already studied weather, they may recall the water cycle.  Review the steps in the water cycle and its importance to our lives.

Simulation of the Water Cycle:
http://epa.gov/climatechange/kids/water_cycle_version2.html
To assess Student understanding of the effects the sun has on earth, students can create a poster or multimedia presentation to explain the Sun’s impact on the Earth. The poster should include a title, illustrations, and at least three examples of the impact the Sun has on the Earth.

Alternatively, students can write a paragraph summarizing the Sun’s impact on the 

Earth. The paragraph should have a topic sentence, at least three supporting ideas, and a conclusion.
Standard: 4–3: The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)





Indicator 4-3.3: Explain how the Sun affects Earth.





Other indicators addressed:  


4-1.1   Classify observations as either quantitative or qualitative.





4-1.5	  Recognize the correct placement of variables on a line graph. 





4-1.6	  Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations. 
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