Curriculum Sample – Grade 3 Mathematics

	    Grade Level
	Content Area
	Course Title  (9-12 Samples Only)
	Unit Title

	Grade 3
	Mathematics
	
	Geometry -- Area

	

	Length of Unit
	Time of Year Taught
	        Expected Prior Knowledge

	9 Lessons in 

9 Days
	1st Semester
	Every student should understand and use all concepts and skills from the previous grade levels with regard to Mathematics according to Arizona State Standards. 

	   Unit Description

	In this unit the students will learn to recognize similar figures, identify a translation, reflection, or rotation and model its effect on a 2-
dimensional figure and will learn to determine the area of a rectangular figure using an array model. As a summative assessment, students will calculate the area of a self-created rectangular array.

Unit adapted from the lesson plan of Renee T. Prior, from the 1998 Core Knowledge National Conference.

	Essential Questions:

How can you measure the surface of an object?
	Enduring Understanding:

Things are measured in multiple ways and the information we gather is valuable.

	Students will know and be able to…   

Use square tiles to find the area of a rectangle
Use concrete materials such as square tiles to find the area of an irregular shaped figure
Use two-centimeter square tiles to find the area of animals of objects in the story Pezzettino
Use concrete materials such as tangrams to find the area of irregular shaped polygons.
Distinguish various units of measurement for finding area.
Use a variety of square units to measure the area of different objects.
Compute area using the algorithm length x width.

	Strand(s), Concept(s), and PO(s) 

List and define the required Strand(s), Concept(s), and PO(s) for each lesson included in this sample.
	3.G.1 Justify which objects in a collections match a given geometric description. (P) 

          Describe and compare the attributes of polygons up to six sides using the terms side, vertex, point, and length. (Does not include   

          examples).  (P)
3.MD.6 Determine the area of a rectangular figure using an array model. (M)

I=introduce; R=Review; P=Practice; M=Mastery

	 

	Summative Assessment 

Describe a cumulative and comprehensive activity that allows students to demonstrate mastery of stated POs. A copy of the summative assessment must be included in the application package.
	Performance Objective Assessed for Mastery:

3.MD.6 
Measure area by counting unit squares (square cm, square m, square in, square ft, and improvised units). (M)

Description of Assessment:

 Students will calculate the area of a self-created rectangular array.

	Assessment Scoring 

Explain how each assessment is scored, to include points per question, total points possible, criteria, and grading scale. Describe rubric, if applicable, to include components being evaluated and the scoring criteria for each. A copy of the answer key and/or scoring rubric must be included in the application package.
	Students will be assessed with a scoring rubric. Mastery is determined at 80%. 

8 of 10 points (8 points = within 2 units squared. 70%=within 3 units squared, and so forth)



	Materials/Resources Needed

(Include all items for the entire unit.)


	Day 1 

· Two different colored transparencies or two clear transparencies, 

· permanent marker, 

· colored marker, 

· scissors, tile paper worksheet, tile paper squares (cut) for each student

Day 2

· Square tiles cut from tile paper worksheet, 

· tile paper transparency, 

· copy of polygon worksheet for each student
Day 3 

· About 20 two-centimeter square tiles of various colors for each student, 
· pictures of the animals and objects in the story, 
· one 8x12 or similar animals of size of construction paper for each student,
· Pezzettino

Day 4
· One set of tangrams for each student, 

· page 51 and other similar pages from Moving on with Tangrams,

·  transparency of page 51, 

· overhead tangrams 



	Day 5

· One set of tangrams for each student, 

· pictures of the animal illustrations in the story, 

· Grandfather Tang’s Story, 

· Tangramables, 

· one 8x12sheet of colored construction paper for each student, 

· pictures students created from Pezzetino illustrations
Day 6 

· Tagboard, newspaper, scissors, rulers
Day 7 

· Students’ square units cut on Day Six, small and large items that are
square and/or rectangular in shape, paper, pencil
Day 8 

· Rulers, pencil, paper, books of various sizes
Day 9

Assessment:


This sample is consistent with the methods of instruction and assessment described in the narrative because, taken in context of the entire K-5 Core Knowledge based curriculum, it serves to set the foundation for students to be successful in the Great Hearts honors 6-12 curriculum.
	Lesson Instruction

	Lesson 1
	Lesson 2
	Lesson 3
	Lesson 4
	Lesson 5
	Lesson 6
	Lesson 7
	Lesson  8
	Lesson 9

	Day 1 

1. Objective: Students will use square tiles to find the area of a rectangle.
2.. Key Vocabulary: area, polygon
3. Procedure:
a. Make two transparencies from one-inch grid paper. If two different colored transparencies are not available, use two clear transparencies and color the squares on one transparency using the permanent marker.
b. On the second grid transparency, outline a rectangle.
c. Present a hypothetical scenario to students such as: Imagine that this is 
the shape of your bedroom, and you want to put new carpet in your room. How would you determine how much carpet you need? 
d. Allow students to discuss strategies to answer the question. Guide the discussion so that students discover that they can count the squares inside of the rectangle.
e. Select a student to cover the space inside the rectangle with colored tiles.
Generate a discussion by asking the following questions: How many squares did it take to fill the rectangle? What did we use to measure the space inside the rectangle.
f. At this point, introduce the term area, and explain that area refers to the
space inside of a polygon. Ask students what the area of the rectangle is.
g. Repeat this activity several times using rectangles with different areas.
4. Activity: Give each student a copy of tile paper worksheet (Appendix B), and 
instruct students to use the tiles to find the area.
5. Evaluation: Observe students as they find the area using the square tiles. Allow 
students to discuss their findings.
	Day 2

1. Objectives: Students will be able to use concrete materials such as square tiles to find the area of an irregular shaped figure.
2. Procedures/Activities: 
a. Draw an irregularly shaped polygon on the tile paper transparency.
b. Lead a discussion guiding students to find the area of the irregularly
shaped polygon.
c. Ask a student to cover the figure with the colored transparency tiles. Ask
students to find the area of the figure.
d. Draw other irregularly shaped polygons, and allow volunteers to find the 
area using color tiles.
3. Evaluation/Assessment: Distribute and explain the reproducible “Find the
Area. Students are to use square tiles to find the area of the seven irregularly shaped polygons.


	Day 3 

1. Objectives: Students will use two-centimeter square tiles to find the area of objects in the story Pezzettino
 2. Procedures: 
a. Read the story Pezzetino to the students pausing periodically to show and
discuss the pictures and objects in the story.
b. Distribute a picture of one of the objects or animals from the story to each
student.
c. Instruct students to recreate the animal or object from the story using the 
Pezzetino square (two-centimeter tiles).
d. Assist students in finding the area of their object or animal by counting the
squares.
e. Allow students to share, compare, and discuss finding.
f. Allow students to select one animal or object from the story to recreate and
glue onto construction paper
3. Evaluation/Assessment: Distribute additional pictures of animals and objects
from the story for students to find the area.

	Day 4
 

1. Objectives: Students will be able to use concrete materials such as tangrams
to find the area of irregular shaped polygons.
2. Key Vocabulary: tangram, tan
3. Procedures/Activities:

a. Distribute sheet of 9x12 construction paper to each student.  Explain that together, you will make several cuts and folds to create a Tangram Puzzle.  Begin with creating a perfect square, then take students through the process of creating the tangram puzzle.  With each cut, discuss the figure created, using the terms similar, congruent, perpendicular, parallel, etc.  Upon completion of the activity, students will have seven pieces.  Give time to see if the students can re-create the original square, recalling the sequence of cutting.
b. Discuss the seven shapes of the tangrams. Explain that each shape is
called a tan.
c. Ask students to select the small triangle, and compare its shape and size to
the other six tans. Guide students to discover that two, three, or four of the small triangles put together can be used to make the other six tans.
d. Place the transparency of page 51 on the overhead and ask how the tans
can be used to cover the first polygon. Select several volunteers if necessary to try to cover the polygon.
e. After the polygon is covered, ask students how they can find the area using
the small triangle as one unit. Review this process thoroughly, emphasizing that the small triangle is one unit. 
4. Evaluation/Assessment: Choose similar pages from Moving On With
Tangrams to copy for each students to practice find the area.

	Day 5

1. Objective: Students will be able to use tangrams to find the area of animals
illustrated in the story Grandfather Tang’s Story  
2. Procedures/Activities: 
Follow same procedures as Day Three using illustrations from Grandfather Tang’s Story.
3. Evaluation/Assessment: Distribute additional pictures of animals from the story for students to recreate using tangrams. Use reproducible pages from Tangramables for students to create other objects and animals. Allow students to compare their creations from both stories. Discuss differences and similarities in finding the area.

	Day 6 

1. Objective: Students will be able to distinguish various units of measurement for
finding area.
2. Key Vocabulary: centimeter, decimeter, meter, inch, yard, foot, 
3. Procedure/Activities: 
a. Demonstrate how to measure and cut a one-foot square. Make sure that all sides equal one foot.
b. Guide a discussion that helps students to understand that the square represents a region with all sides equal, and it is named by the standard unit it is measured with. Help students discover that square units come in different sizes.
c. Pair students and assist them in cutting units of one square foot, one square inch, one square centimeter, one square, decimeter, one square yard, one square meter. Keep students’ square units for Lesson Seven.
4. Evaluation/Assessment: Inspect students’ squares for accuracy.

	Day 7 

1. Objective: Students will learn to use a variety of square units to measure the area of different objects.
2. Procedure/Activities
a. Select a rectangular or square object such as a book, and ask students which of their square units would be the best unit to use for finding the area. Accept all answers and discuss whether answers are reasonable. 
b. Ask for a volunteer to find the area of the book using the square units. Discuss findings.
c. Distribute various objects so that pairs of students from Lesson Six can find the area.
d. Assist students in finding the area of the classroom, the carpet on the floor, the counter top in the room, the blackboard, and other places using the larger square units.
e. Instruct students to record the area of each object and square unit used to measure the object. 
3. Evaluation/Assessment: Observe student’s recordings and provide feedback where necessary
	Day 8 

Objective: Students will learn to compute area using the algorithm length x width.
2. . Procedure/Activities: 
a. Discuss students’ acquired knowledge about area since Lesson One. By this time, some students will have discovered that area can be computed by multiplying length x width. Capitalize on this knowledge and the algorithm.
b. Draw regular shaped polygons on the board or overhead, and demonstrate how to measure and calculate the area.
c. Allow students to find the area of various sized books, desktops, paper, etc. for practice.
3. Evaluation/Assessment: Assign reproducible sheets and/or book pages from your math series for additional practice and evaluation.


	Day 9

Assessment:  Have students create an array (including a rectangular array) using the worksheet “Pattern Art”.  Students calculate the area of the figure and a rectangle using square units.   Mastery is demonstrated with a score of 16 of 20 points (10 points for each question on the assessment worksheet, (8 points = within 2 square units).

CULMINA
TING ACTIVITY
Offer students an optional assignment of bringing an edible item that is in the shape
of a rectangle or square. Students will find the area of each edible item. For
example, they may bring a large pan of brownies or cake to find the amount of icing needed to cover the top, or finding the area of Jell-O in a pan. After calculating the area, students can eat and enjoy.



	Student Activity

	Lesson 1
	Lesson 2
	Lesson 3
	Lesson 4
	Lesson 5
	Lesson 6
	Lesson 7
	Lesson 8
	Lesson 9

	Day 1 

Students will observe the teacher do the following: make two transparencies from one-inch grid paper; On the second grid transparency, outline a rectangle.
The teacher will present a hypothetical scenario to students. Students will discuss strategies to answer the question. The teacher will guide the discussion so that students discover that they can count the squares inside of the rectangle.
A student will be selected to cover the space inside the rectangle with colored tiles.
The teacher will generate a discussion by asking the following questions: How many squares did it take to fill the rectangle? What did we use to measure the space inside the rectangle.
At this point, the teacher introduces the term area, and explain that area refers to the
space inside of a polygon. Students then answer questions on what the area of the rectangle is.
The teacher repeats  this activity several times using rectangles with different areas.
Activity: Students are given each a copy of tile paper worksheet and are
instructed to use the tiles to find the area.
Evaluation: The teacher observes students as they find the area using the square tiles. Students discuss their findings.
	Day 2

Students observe the teacher draw an irregularly shaped polygon on the tile paper transparency.
The teacher leads a discussion guiding students to find the area of the irregularly
shaped polygon.
The teacher asks a student to cover the figure with the colored transparency tiles. Students find the area of the figure.
Students observe the teacher draw other irregularly shaped polygons. Student volunteers find the area using color tiles.
Evaluation/Assessment: Distribute and explain the reproducible “Find the
Area.” Students use square tiles to find the area of the seven irregularly shaped polygons.


	Day 3 

Students listen to the teacher read the story Pezzetino pausing periodically to show and discuss the pictures and objects in the story.
The teacher distributes a picture of one of the objects or animals from the story to each
student and instructs the students to recreate the animal or object from the story using the 
Pezzetino square (two-centimeter tiles).
The teacher assists the students in finding the area of their object or animal by counting the
squares.
Students will then share, compare, and discuss their findings.
Students select one animal or object from the story to recreate and glue onto construction paper
Evaluation/Assessment: The teacher distributes additional pictures of animals and objects
from the story for students to find the area.

	Day 4
 

The teacher will distribute sheet of 9x12 construction paper to each student and shows the students how to make several cuts and folds to create a Tangram Puzzle.  Begin with creating a perfect square, then take students through the process of creating the tangram puzzle.  With each cut students listen to the teacher discuss the figure created, using the terms similar, congruent, perpendicular, parallel, etc.  Upon completion of the activity, students will have seven pieces.  Students will have time to re-create the original square, recalling the sequence of cutting.

The teacher will discuss the seven shapes of the tangrams. 
Students then  select the small triangle, and compare its shape and size to
the other six tans. The teacher guides the students to discover that two, three, or four of the small triangles put together can be used to make the other six tans.
The teacher places the transparency of page 51 on the overhead and asks how the tans
can be used to cover the first polygon. Student volunteers try to cover the polygon.
After the polygon is covered, ask students how they can find the area using the small triangle as one unit. Review this process thoroughly, emphasizing that the small triangle is one unit. 
Evaluation/Assessment: Choose similar pages from Moving On With
Tangrams to copy for each students to practice find the area.

	Day 5

The teacher follows the same procedures as Day Three using illustrations from Grandfather Tang’s Story.

Evaluation/Assessment: The teacher distributes additional pictures of animals from the story for students to recreate using tangrams. Use reproducible pages from Tangramables for students to create other objects and animals. Students to compare their creations from both stories. The teacher discusses differences and similarities in finding the area.

	Day 6 

Students observe the teacher demonstrate how to measure and cut a one-foot square. 
The teacher guides a discussion that helps students to understand that the square represents a region with all sides equal, and it is named by the standard unit it is measured with. 
The teacher helps students discover that square units come in different sizes.
The teacher pairs students and assists them in cutting units of one square foot, one square inch, one square centimeter, one square, decimeter, one square yard, one square meter. Evaluation/Assessment: The teacher inspects students’ squares for accuracy.

	Day 7 

The teacher selects a rectangular or square object such as a book, and asks students which of their square units would be the best unit to use for finding the area. The teacher discusses with the students whether their answers are reasonable. 
A student volunteer finds the area of the book using the square units. Discuss findings.
The teacher distributes various objects so that pairs of students from Lesson Six can find the area.
The teacher assist students in finding the area of the classroom, the carpet on the floor, the counter top in the room, the blackboard, and other places using the larger square units.
Students record the area of each object and square unit used to measure the object. 
Evaluation/Assessment: Observe student’s recordings and provide feedback where necessary
	Day 8 

The teacher discusses students’ acquired knowledge about area since Lesson One. By this time, some students will have discovered that area can be computed by multiplying length x width.  Students observe the teacher draw regular shaped polygons on the board or overhead, and demonstrate how to measure and calculate the area.
Students then find the area of various sized books, desktops, paper, etc. for practice.
Evaluation/Assessment: Assign reproducible sheets and/or book pages from the math series for additional practice and evaluation.


	Day 9

Assessment:  Students create an array (including a rectangular array) using the worksheet “Pattern Art”.  Students calculate the area of the figure and a rectangle using square units.   Mastery is demonstrated with a score of 16 of 20 points (10 points for each question on the assessment worksheet, (8 points = within 2 square units).

CULMINA

TING ACTIVITY
Offer students an optional assignment of bringing an edible item that is in the shape
of a rectangle or square. Students will find the area of each edible item. For
example, they may bring a large pan of brownies or cake to find the amount of icing needed to cover the top, or finding the area of Jell-O in a pan. After calculating the area, students can eat and enjoy.



Summative Assessment for Performance Objective Mastery Assessment

Summative Assessments will be administered at the completion of a unit of study in order to assess the academic progress of students.
Grade 3 Mathematics Assessment and Rubric
Students create an array (including a rectangular array) using the worksheet “Pattern Art”.  Students calculate the area of the figure and a rectangle using square units.   Mastery is demonstrated with a score of 16 of 20 points (10 points for each question on the assessment worksheet, (8 points = within 2 square units).
            [image: image1.jpg]Pattern Art

Let your imagination go wild as you create arrays or other patterns with colors.





1.  What is the area of the figure created?  ___________square units 

2.  Find a rectangle within your figure.  What is the area of the rectangle? 

___________ square units[image: image2.png]
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