3rd Grade Science – Unit 3

 Comprehensive Curriculum Assessment Documentation and Concept Correlation

Unit 3:  The Solar System
Time Frame:  Approximately 2 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· The sun appears to change positions in the sky during the day, which impacts shadows.

· Seasons occur partly because of the revolution of Earth around the sun, which takes one year to complete.

· Day and night occur because of the rotation of Earth on it’s axis. 

	Guiding Questions
	Activities
Essential activities are denoted with an asterisk
	GLEs
	Documented GLE’s

	Concept 1:  The Solar System
11. Can students explain why the Sun appears to be at different places in the sky during the day?

12. Can students explain why shadows get longer or shorter and change      

       direction over time?

13. Can students name the  planets, in order, from the Sun and explain why the Sun is so important to our planet?

14. Can students explain how the rotation of Earth causes day and night?

15. Can students explain how the seasons of the year are caused  by the revolution of the Earth  around the Sun?
	*Activity 15:  Sun and Shadows 

GQ 11, 12, 13, 14

	1, 2, 4, 5, 9, 11, 25, 54, 56
	Documentation

GLE’s Bloom’s Level

GLE

Date and Method of Assessment

Use a variety of 

appropriate formats to 

describe procedures 

and to express ideas 

about demonstrations 

or experiments (e.g., 

drawings, journals, 

reports, presentations, 

exhibitions, portfolios) 

(Application)

11

Observe and analyze 

motion and position of 
objects over time (e.g., shadows, 

apparent path of the 

Sun across the sky) 

(Analysis)
25

Identify, in order, the planets of the solar system (Knowledge)
53

Describe the patterns of apparent change in the position of the Sun (Comprehension)
54

Explain the results of the rotation and revolution of Earth (e.g., day and night, year) (Application)
55

Compare shadow direction and length at different times of day and year (Comprehension)
56



	
	Activity 16: Movement over Time 
GQ  11,12, 13, 14

	1, 3, 4, 5, 9, 11, 25
	

	
	*Activity 17:  Make Model of the Solar System 

GQ 15
	1, 2, 5, 9, 11, 53
	

	Concept 2:  Earth’s Rotation and

Revolution
13. Can students name the planets, in order, from the Sun and explain why the Sun is so important to our planet?

14. Can students explain how the rotation of Earth causes day and night?

15. Can students explain how the seasons of the year are caused by the revolution of Earth around the Sun?

      
	*Activity 18:  Rotation and Revolution of Earth 

GQ  14, 15

	1, 2, 4, 5, 9, 11, 54, 55
	

	
	*Activity 19:  Seasons of the Year 

GQ 13, 15

	4, 9, 10, 11, 54, 55, 56
	


Unit 3:  The Solar System
Concept 1:  Solar System

GLEs

*Bolded GLEs are documented.

1
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Comprehension)
2
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)
4
Predict and anticipate possible outcomes (Synthesis)
5
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Analysis)
9
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)
11
Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)

25
Observe and analyze motion and position of objects over time (e.g., shadows, apparent path of the Sun across the sky) (Analysis)

53
Identify, in order, the planets of the solar system (Knowledge)

54
Describe the patterns of apparent change in the position of the Sun (Comprehension)

56
Compare shadow direction and length at different times of day and year (Comprehension)

	Guiding Questions
11. Can students explain why the Sun appears to be at different places in the sky during the day?

12. Can students explain why shadows get longer or shorter and change direction over time?

13. Can students name the planets, in order, from the Sun and explain why the Sun is so important to our planet?

14. Can students explain how the rotation of Earth causes day and night?

15. Can students explain how the seasons of the year are caused by the revolution of Earth around the Sun? 


	Assessment Ideas
· Activity-Specific Assessment – Activity 16
· Activity-Specific Assessment – Activity 17



	Key Concepts

· Identify, in order, the planets of the solar system.
· Describe why the Sun appears to move across the sky.

· See preface for specific key concepts identified by the assessment guide (science as inquiry

	Recommended Vocabulary

Shadow     Sun     Orbit     Axis     Solar System     Planets     Seasons     Revolution     Rotation

 

	Textbook Correlation
· p. D54-83


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 15:  Sun and Shadows (CC Unit 6) (GLEs 1, 2, 4, 5, 9, 11, 25, 54, 56)

Materials List: colored chalk, clock, yard stick or ruler, meter stick, Shadows Data Sheet BLM, My Shadow by Louis Stevenson
Safety Note:  Observe proper Sun protection practices when having students work outside.
Teacher Note: It is important that students keep the data collected in this activity so that seasonal observations can be recorded and compared throughout the year.
Background Knowledge:  Objects on the ground create shadows as the Sun appears to be moving across the sky, but it is the rotation of the Earth that causes this apparent motion.  A shadow that is cast to the west in the morning will be cast to the east in the evening.  When the Sun is directly above an object, like at noon, it will cast no shadow at all.  An object’s motion can be described by tracing and measuring its position over time.
Take students outside on a sunny day to begin this activity.  Have students find their shadow and predict what their shadow would look like later in the day.  Students should also be questioned about what causes shadows.  

Students should pose questions about shadows and the Sun and also be guided so that their questions can be answered by observations and investigations.

1. Students will work with partners outside on a sunny day to draw and record shadow changes on a daily, weekly, and monthly basis using the Shadows Data Sheet BLM. Students can draw shadows of themselves and/or stationary objects. Different colored chalk should be used to draw on the pavement for the morning, noon, and afternoon so changes in position and length are more obvious. 

2. Shadows should be measured using both standard and metric measurements. Predictions will be made as to what changes students think will occur in the shadows and position of the Sun. The students should record the date, season of the year, length of shadows, shadow changes, position of the Sun and explanations of these changes in their science learning logs (view literacy strategy descriptions). 

3. Students should also be able to explain in writing that the shadow is changing in size and position and the Sun’s position changes during the day. Keep the science learning log entries for reference and repeat this shadow activity and data collection several more times throughout the school year at various seasons.   Compare the shadow pictures each time and discuss the position of the Sun when each shadow was made. 

Read a story to the class such as My Shadow by Louis Stevenson or any other appropriate book to close this activity.  
Discussion questions include the following:

· Where was the Sun in the morning drawings relative to your object? At noon?  In the afternoon?

· Did the size or position of the shadows change?   How did it change?  Where 
was the Sun in relation to the shadows on the drawings? 

· Were the shadows the same or different from previous drawings at other times of the day?  Of the year?

Activity-Specific Assessment

Students make drawings of the shadows made outside in a journal type notebook. Each drawing should include the object, its shadow, and the Sun in the correct positions. Each drawing should be labeled with the time and the time of the year with respect to the horizon.

Activity 16: Movement over Time (CC Unit 6) (GLEs 1, 3, 4, 5, 9, 11, 25)

Materials List: chart tablet, sidewalk chalk, science learning logs

Introduce this lesson by taking students outside to an immovable object such as a flagpole, basketball goal, tree, fence post, etc.  Show students the shadow created from one of these objects and have them brainstorm (view literacy strategy descriptions)   reasons why or how this shadow was created.  As students brainstorm, the teacher should record their ideas on a chart tablet.  The teacher should also explain to the students that in brainstorming, all ideas are accepted.  Brainstorming is an effective method to use when activating prior knowledge.  After the brainstorming is complete, explain to students that they are going to investigate what causes shadows and why they may change size and position.  
Short-term shadow activity:

Teacher Note: This activity works best on a sunny morning.

· Working in pairs, have each pair draw a circle on the pavement and then write his/her name next to the circle.

· Have one student stand in the circle and draw an arrow pointing straight ahead.  

· While the student is standing still in the circle, the partner traces the outline of his/her shadow.

· Have the pairs switch and repeat the process.  Students should then measure and record the length and width of the shadow in their science learning log (view literacy strategy descriptions).  Explain to students that they will come back to this same spot later in the day and repeat this same processes for measuring their shadows.  Ask students to predict whether or not the size of their shadow will change. 

· Have students return much later in the day to repeat this same process and check the predictions that were made earlier in the day.
Long-term shadow activity:

The students will now observe the changing shadow of an immovable object such as a flagpole, basketball goal, tree, fence post, etc. The observations should take place during the course of the entire school year.

· Have students measure the length and width of an available immovable object in your school yard.  Have students make predictions of where the shadow will be on the next prescribed observation time. 

· Students observe the object from a set position each time noting the position of the shadow of the object, the length of the shadow and the position of the Sun. 

· A teacher led discussion should state the Sun is stationary in space, but Earth’s rotation causes the Sun to appear to move across the sky from east to west each day. Because of the changing position of Earth, the shadow cast by the object moves from one side of the object to the other. 

· Using the (view literacy strategy descriptions) r science learning logs students should make drawings of the object, its shadow, and the position of the Sun. Each drawing should include a label with the time of the day by each drawing. 

Use the following questions to close this activity:

· How does the shadow of the object change from time to time?

· Describe where the shadow is in relation to the Sun.

Teacher note:  This activity should be an ongoing one so that students clearly see the changes in the shadow of the specified object, not only during the course of the day but during a substantial amount of time, i.e., months or the entire school year.

*Activity 17:  Make Model of the Solar System (CC Unit 6 ) (GLEs 1, 2, 5, 9, 11, 53)

Materials List: Planet Research Guide BLM, large beach ball, two green peas, two marbles, one grapefruit, one orange, two limes, planet name plates written on card stock, foam balls (optional), 4 or 5 white posters cut into fourths, glue, science learning logs

Students will make a model of the solar system to help them visualize the order of the planets. 

1. Use the scale below to assemble the various objects in the classroom.

	Planet
	Representation
	Distance from previous planet

	Mercury
	green pea
	1 inch (from the Sun)

	Venus
	marble
	1 inch

	Earth
	marble
	0.5 inches

	Mars
	green pea
	1.5 inches

	Jupiter
	grapefruit
	9 inches

	Saturn
	orange
	11 inches

	Uranus
	lime
	24 inches

	Neptune
	lime
	27 inches


2. Place the ball at one end of the classroom and place the various objects to represent the planets across the length of the room.  Foam balls of the appropriate sizes may be substituted for the fruits and vegetables.  Label the planets accordingly so that students can walk around using their science learning logs (view literacy strategy descriptions) in which to record the name and order of the planets.

Teacher Note:  These distances are approximately to scale.  They may be doubled if this activity will be done outside instead of the classroom.  It is also necessary to substitute a foot for an inch, if doing this activity outdoors.   Therefore, a large area will be needed do this activity outside.  
3. Share the following acronym with the class to help them remember the order of the planets: My Very Eager Mother Just Served Us Nachos.

4.  Working in pairs or groups, students will use reference books, textbooks, or 
computer programs to research the eight planets and compile reports.  The 
KidsAstronomy.com website located at

http://www.kidsastronomy.com/solar_system.htm  is an excellent interactive website that  offers information on the solar system and is written on a level that is easily understandable for students at this age. (Teacher will use own discretion on how to assign planets to the students for the reports.) This National Geographic website, http://science.nationalgeographic.com/science/space/solar-system, is another excellent resource to assist students when researching the planets.  
5.  Reports should include a written description of the planet and a diagram and/or 
picture 
of the planet. Students should use the Planet Research Guide BLM when 
doing their research.  Reports will be presented orally. The students could use 
their Planet Research Guide to create a Fact Poster which could be used to present to the class.  Follow the steps below to create this very easy project.

· Cut a white poster into fourths.

· Students should then glue their research guide in the middle of the poster.

· Students should completely illustrate the borders of the poster with pictures about their planet.  This creates a nice visual that will be useful when presenting to the class.  This poster looks best if the borders are completely illustrated and colored, leaving only the paper in the center with any white showing.

Activity-Specific Assessment

Students complete a report on a planet. The report should include a written description of the planet as well as a diagram or drawing of the planet. A rubric should be used to assess student’s oral presentation.

Unit 3:  The Solar System

Concept 2:  Earth’s Rotation and Revolution

GLEs

*Bolded GLEs are documented.

1
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Comprehension)

2
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)
4
Predict and anticipate possible outcomes (Synthesis)
5
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Analysis)
9
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)
10
Combine information, data, and knowledge from one or more of the science content areas to reach a conclusion or make a prediction (Comprehension)

11
Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)
54
Describe the patterns of apparent change in the position of the Sun (Comprehension)

55
Explain the results of the rotation and revolution of Earth (e.g., day and night, year) (Application)

56
Compare shadow direction and length at different times of day and year (Comprehension)
	Guiding Questions
13. Can student name the planets, in order, from the Sun and explain why the Sun is so important to our planet?

14. Can students explain how the rotation of Earth causes day and night?

15. Can students explain how the seasons of the year are caused by the revolution of Earth around the Sun? 


	Assessment Ideas
· TMT

· Journal Drawing of Seasons



	Key Concepts

· Describe why the Sun appears to move across the sky.
· Explain the difference between rotations and revolution of Earth.

· Compare the length of shadows and direction of shadows at different times of the day or year.

· See preface for specific key concepts identified by the assessment guide (science as inquiry

	Recommended Vocabulary

Rotation     Revolution     Axis     Seasons     Position     Hemispheres     Globe     Sunrise     Sunset

 

	Textbook Correlation
· p. D54-83


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 18:  Rotation and Revolution of Earth (CC Unit 6) (GLEs 1, 2, 4, 5, 9, 11, 54, 55)

Materials List: lamp with open light bulb, mounted globe or inflatable globe, small sticker, science learning logs

Safety Note: Caution students to carefully hold the lamp from the base and not to touch the open bulb.

To begin the activity, students should generate questions they have about the movement of Earth based on the following SQPL (view literacy strategy descriptions) prompt. State the following: We have night and day because the Earth is always moving.  Write this statement on the board or any other medium of choice as it is being said.   Next, ask students to turn to a partner and think of one good question they have about the terms rotation and revolution based on this statement.  As students respond, write their questions on the board or chart paper.  If a question is asked more than once, the question should be marked with a smiley face to signify it is an important question.  When students finish asking questions, contribute your own questions to the list, if necessary.  As students are doing the following activity, have them record any answer that they may find on the board or chart paper next to the appropriate question.  

Rotation

· Students will simulate the rotation of Earth by using a flashlight and a globe.  Before beginning the activity place a sticker on Louisiana so that it is easier for students to denote when it is daylight in Louisiana and when it is dark.  

· Direct one student to shine the flashlight on the globe and another student to hold the globe.  The student holding the globe should slowly spin the globe counter-clock-wise while the person holding the flashlight shines it on the globe.  

· As the globe is spinning and it is night in Louisiana, ask the students if it is night or day in China. 

· Ask students how long they think that it takes Earth to make one complete turn on its axis?  (24 hrs.). Explain that this is what causes night and day.  Use the word rotation to describe the counter-clock-wise movement of the Earth on its axis. 

Revolution

· Students will demonstrate the revolution of Earth around the Sun in a similar manner. To demonstrate a year, one student will use a lamp with an open bulb to represent the Sun while another student will hold a globe to represent Earth.  The student representing the Sun will stand still in the center of the room holding the lamp above their head while another student representing Earth with a globe completes a turn (revolution) around the Sun.  

· Place a sticker on the mounted globe on the state of Louisiana to serve as a reference point. The Sun student should shine a flashlight on the sticker that was positioned on the globe. 

· The student with the globe should start to revolve very slowly counter-clockwise around the Sun, while rotating the globe counter-clockwise on its axis. Once this student starts to rotate and revolve around the Sun, have another student stand in this spot to mark the starting point of the revolution.  The teacher might need to assist the students as they rotate and revolve at the same time and monitor the position of the axis on the globe. This would also be a good time to further discuss the questions that students generated during the SQPL prompt regarding the terms rotation and revolution as they relate to night and day.

· When the Earth has traveled about one-fourth of a revolution around the Sun, night and day should occur many times as Earth continues around the Sun. 

· When the revolution is one-half completed, Earth should be in front of the student standing in the spot where the revolution started.  The student should continue on until he/she reaches the starting point of the revolution.  Ask students how long do they think it takes Earth to make a complete revolution around the Sun. (365 ¼ days or one year)   

· The procedure can be repeated with different students if they need more help in grasping the concept. 
*Activity 19:  Seasons of the Year (CC Unit 6) (GLEs 4, 9, 10, 11, 54, 55, 56)

Students will discuss the weather changes for the seasons that occur in other parts of the United States and then compare them to local conditions. Using bulletin board aids on the four seasons (available from school supply catalogs) or any other drawings, display the changes that occur in the seasons. The teacher leads a class discussion about regions that have a noticeable change in the trees and weather patterns as the seasons change. Select a city like the nation’s capital, Washington, DC that has these changes. After viewing the changes and discussion of the changes in the seasons, relate the changes to the revolution of the Earth around the Sun. Divide a piece of paper in fourths and draw a scene from each of the four seasons, label the season, and describe the weather trends for that time of year in Washington, DC. 

Choose a tree that will obviously change in appearance during all four seasons of the year on the schoolyard, if possible. Have students draw a picture of that particular tree at the beginning of school during the summer season. Have students predict where the shadow of that same tree will be during the fall season. Draw another picture of the same tree during the fall season. Have students make a prediction of where the shadow of the tree will be during the winter and the spring respectfully. Draw a third picture of the same tree in the winter, and again in the spring. Include these pictures on a display or in a lab notebook for the year.

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
3rd Grade Science – Unit 3: The Solar System

