[bookmark: id.gjdgxs]Lesson Plan: Exploring Two- and Three-Dimensional Shapes and Their Properties (This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information
	

	Content/Grade Level

	Mathematics/Grade 1
Domain: 1.G. Geometry

	Unit/Cluster:

	1.G.A. Reason with shapes and their attributes

	Essential Questions/Enduring Understandings Addressed in the Lesson


	· Where in the real world can I find shapes? 
· How can objects be represented and compared using geometric attributes? 
· How can I put shapes together and take them apart to form other shapes? 
· How can I identify and describe solid figures?
· How can I compare and contrast 2 and 3 dimensional shapes? 

· Geometry helps us understand the structure of space and the spatial relations around us.
· Through geometry we can analyze the characteristics and properties of two- and three-dimensional shapes, as well as develop mathematical arguments concerning geometric relationships.
· Geometry helps us develop and use rules for two- and three-dimensional shapes. 


	Standards Addressed in This Lesson



	· 1.G.A.2 Compose two-dimensional shapes (rectangles, squares, trapezoids, triangles, half-circles, and quarter-circles) or three-dimensional shapes (cubes, right rectangular prisms, right circular cones, and right circular cylinders) to create a composite shape, and compose new shapes from the composite shape.

It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Exploring 2 and 3 dimensional shapes and their properties 

	Relevance/Connections


	· During this lesson, students will use their prior knowledge of basic shapes that was developed in Prekindergarten and Kindergarten. 
· Students in grade 1 reason about shapes. They distinguish why a given shape belongs to a particular category using their own words. Through careful observation and description, students learn to differentiate between defining attributes (triangles are closed and have three-sides) and non-defining attributes (this particular triangle is large and red). 
· Students share their understanding through the use of drawings, manipulatives, and real world objects and should be given repeated exposure to regular and irregular shapes in order to build and draw shapes that show defining attributes. 
· Manipulation of shapes and spatial exploration are strongly encouraged. 
· Students in grade 1 also compose two- and three-dimensional shapes to create a composite shape, and compose new shapes from the composite shape. 
· Finally, students in grade 1 begin to build a firm foundation of both geometric concepts as well as number relationships. 
· Partitioning shapes and creating fair shares connects to both the part-whole relationship as well as to early fraction concepts.  
· It is important that students in grade 1 are provided with adequate time and experiences to help them reason and develop deep conceptual understanding of the Standards in this Cluster. 


	Student Outcomes



	The student will:
· Compose shapes to make other shapes.
· Learn the names and explore the characteristics of solid shapes.
· Recognize 3-dimensional geometric shapes in the real world. 
· Recognize shapes when they are combined with other shapes. 
· Write equations to represent the blocks used in their pattern block designs.

	Prior Knowledge Needed to Support This Learning



	· Kindergarten Standards: 
· Describe objects in the environment using names of shapes
· Identify shapes as two-dimensional (lying in a plane, “flat”) or three dimensional
· (“solid”).
· Analyze and compare two- and three-dimensional shapes, in different sizes and orientations, using informal language to describe their similarities, differences and parts.
· Compose simple shapes to form larger shapes.


	Method for determining student readiness for the lesson
	Teacher observation as students sort real world and models of geometric shapes. 




	Purpose/Big Idea: Provide students with experiences with a variety of two-dimensional and three-dimensional shapes in order to identify common shapes, likenesses and differences among shapes, and properties that different shapes have. 

	Materials:
· Collection of real world objects (such as glue sticks, number cubes, tennis ball etc.) and models of three-dimensional and 2-dimensional shapes
· Chart paper
· A set of two yellow (hexagon), four red (trapezoid), six blue (rhombus) , and twelve green (triangle)  pattern blocks for each pair of students
· Blank paper (multiple copies for each pair of students)
· Pencils, markers, or crayons
· Math Journals
· Resource Sheet 1A&B – Pattern Block Activity Cards for Extension Activity (from Utah State Office of Education/Utah State University)
· Index Cards
· Resource Sheet 2: Shape Name Cards Sheet (from http://illuminations.nctm.org)
· Resource Sheet 3: Shape Cards (from http://illuminations.nctm.org) 


	Guiding Questions:  See questions in bold print within the lesson. 



	Learning Experience
	
	

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Materials Needed:
· Collection of real world objects (such as glue sticks, number cubes, tennis ball etc.) and models of three-dimensional and 2-dimensional shapes
· Chart paper

Directions:
· Show each child a collection of five shapes and tell them that you have a secret rule that they are sorted by. Tell the students that they will be “shape detectives” and help you use shape clues to discover what the secret rule is.
· Gather students in a circle where all can see and have access to the bags of two- and three-dimensional real world and model shapes. 
· Have the students work in pairs to sort a bag of shapes.
· Once students have sorted their shapes, students should share their sorting rules with the class and show examples.  As students are sharing their sorting rules, ask the following guiding questions:
What is the same about your shapes? 
What is different about your shapes?
Could you sort your shapes by a different sorting rule? 
· Allow students the opportunity to examine and talk about the shapes. 
· Lead the class in generating a list of characteristics of each shape and record on an anchor chart. 
· As students are looking at the shapes and discussing characteristics of each shape, ask guiding questions to scaffold their thinking such as the following: 
Which shapes are curved? Which are not?
Which shapes roll? Which do not? 
How would you describe a triangular prism?
How are the cube and the rectangular prism the same? How are they different? 
Can you identify how many corners, sides, faces there are on the shape? 
What can you tell me about the shape? 
What else do you notice? 

	SMP 1: Make sense of problems and persevere in solving them – Students will use their knowledge of shape attributes to sort their shapes into categories.

SMP 3: Construct viable arguments and critique the reasoning of others – Students will share their rules for sorting their shapes and defend their thinking.

SMP 4: Model with mathematics – Students will model mathematics by the way that they sort the objects and their justification for the sorting.

SMP 6: Attend to precision – Student use the correct mathematical vocabulary when comparing shapes and discussing their solutions.
 


	Motivation



	Show each child a collection of five shapes and tell them that you have a secret rule that they are sorted by. Tell the students that they will be “shape detectives” and help you use shape clues to discover what the secret rule is. 

	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions: In Bold
Formative Assessment
Summary









	UDL Components:
Representation is present in the activity when students are encouraged to find multiple sets of shapes (pattern blocks) that could be used to create the same picture. Key vocabulary words will be introduced as appropriate and authentic.
Expression is present in the lesson with the opportunity for students to explain their sort and use a variety of virtual manipulatives to complete the task presented. 
Engagement is present providing the choice of the type of design the students would make. 

Materials Needed:
· A set of two yellow (hexagon), four red(trapezoid), six blue(rhombus) , and twelve green(triangle)  pattern blocks for each pair of students
· Blank Paper (multiple copies for each pair of students)
· Pencils, markers, or crayons
· Math Journals
· Resource Sheet 1A&B – Pattern Block Activity Cards (for Extension Activity)

· Put together four green triangles to make a larger triangle.  Ask the students to describe what the larger shapes looks like. Show how you might draw the overall design. 
· Demonstrate how the four triangles could be moved around to make a different shape. 
· Divide the students into small groups. Ask each group to create a different design (e.g., a “tree”) with the four triangles (where each triangle touches at least one other triangle) and have one student draw and name the group’s design. 
· The students should look at one another design’s to see if they are the same or different and explain why.
· Ask the students to create different designs, each time using six green triangles. Each triangle must touch at least one other triangle. 
· Ask the students to tell what object the design reminds them of, draw the design, and show how the same design could be created with other pattern blocks. 
· Gather the whole class together to sort their drawings. Encourage them to find different ways to sort the drawings. Some examples may be by the type of drawings that are congruent or by the type of object the design represents. 
· Next, ask the students to choose any set of four shapes they wish that are not all triangles and to make as many different designs with their set as possible. They should draw their design in their math journal and answer the following question: 
· How can I put shapes together and take them apart to form other shapes?
· Extension: Show the students a pattern block picture(see attachment) and encourage the students to find all the different sets of blocks that could be used to create the picture. 

	SMP 1: Make sense of problems and persevere in solving them - Students compose shapes from other shapes.

SMP 2: Reason abstractly and quantitatively – Students explain why some designs are the same and some are different.

SMP 4: Model with mathematics – Students compose shapes in a variety of ways and compare them.

SMP 5: Use appropriate tools strategically – Students use pattern blocks correctly to compose shapes.

SMP 6: Attend to precision – Students use correct mathematical vocabulary when sharing their thinking.

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	· Tell the students that they will make pattern block designs. The blocks in their design should touch. They should use 2 or more colors of blocks. Try making a design with a total of 5 pattern blocks. 
· Give students time to work. Then have a volunteer show his design to the group.
· Tell the students to repeat this activity, but try to find as many different designs using a total of 10 pattern blocks. 
· As students are working, use questioning to scaffold students’ thinking. Example questions may include: 
What shapes were used to create your design? 
Could you make your design using 10 different pattern blocks? 
Could you make a similar design using less than 10 pattern blocks? 
Compare your design with a partners design. What is similar? What is different? 
How would you use the same blocks to form a different design? 
· Extension: Have students create equations to represent the number of each type of pattern block used for their design. For example, if a student uses 2 squares, 2 kites, 4 rhombi, and 2 hexagons then the corresponding equation would be 2+2+4+2=10. 
· When looking at student work samples, consider the following:
Was the student able to make more than one design for the number 10?
Was the student able to write an equation for each design? 
Was the student able to make a recording of her designs?
Does the student’s recording reflect an understanding of creating composite shapes? 

	SMP 1: Make sense of problems and persevere in solving them - Students create designs using two or more colors of block with a total of five blocks. 

SMP 2: Reason abstractly and quantitatively – Students share their thinking about the Guiding Questions included in the activity

SMP 3: Construct viable arguments and critique the reasoning of others – Students compare their work with that of their peers

SMP 4: Model with mathematics – Students use pattern blocks to create the different designs.

SMP 5: Use appropriate tools strategically - Students use correct equations to represent the blocks used in their design.


SMP 6: Attend to precision – Students use correct mathematical vocabulary to share their thinking.
 

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	Materials Needed:
· Index Cards
· Resource Sheet 2: Shape Name Cards Sheet (from http://illuminations.nctm.org)
· Resource Sheet 3: Shape Cards (from http://illuminations.nctm.org) 

Directions:
· Ask students to look around the classroom to find examples of the 3-dimensional shapes they have been studying. 
· Have the students label each object to show its geometric shape. They can make labels on index cards by drawing a simple outline of the shape, writing the name of the solid on the card, or pasting the matching name and shape cards from Resource Sheet 2: Shape Name Cards and Resource Sheet 3: Shape Cards to the object.
Solid Shapes Outside the Classroom 
· Take the class on a walk around the school to identify space figures in the environment. 
· For each one they find, have them say whether it's man-made or natural. 
· If they have a camera, students can take photographs to record the location of each figure and later use these photos to make a bulletin board display or a book for the class library.

During the walk and after, ask questions such as:
· Is this figure exactly like the model in the classroom? 
· How is it alike? How is it different? 

Other questions that can be asked during this questions include: 
· What things in your home have you seen that have the shape of a cylinder? 
· What cylinders have you seen outside your home? 
· Which solid figure have you found most often? Why? 
1. Shape Hunt Game 
Students pick cards from a collection of shape cards from Resource Sheet 3: Shape Cards and try to find an example of each shape. The hunt can take place within the classroom, throughout the school, at home, etc. Players can try to be the first to find all their shapes. Or they can try to find the most shapes in a given time.
2. Shapes on the Web 
Have students identify shapes they find as they explore web pages that contain photos of items for sale, sports activities, works of art, etc. 
3. Put one of each solid shape in a pillowcase or bag. One student is blindfolded and picks a solid from the pillowcase. The child holds the solid with both hands while the teacher holds the pillowcase so the rest of the class can't see the solid. Prompted by your questions like the ones above, the blindfolded child describes how the solid feels. As the other children listen, challenge them to choose from the set of solids in front of them the solid being described. This activity helps children build their vocabulary of words associated with solid figures, such as pointy, flat, rounded, smooth, edges, and corners. 


	SMP 3: Construct viable arguments and critique the reasoning of others – Students justify their thinking about the shapes they see In the classroom and on the walk.

SMP 4: Model with mathematics – Students correctly label the shapes in the classroom.

SMP 5: Use appropriate tools strategically - Students use the index cards or Shape Name Cards correctly when identifying three-dimensional shapes around the room.

SMP 6: Attend to precision - Students use correct mathematical vocabulary to share their thinking.


	Closure
	The teacher should sort a group of three-dimensional objects without telling the students how he/she sorted (silent sort).  Students should write in their math journal how the teacher sorted the objects and why they belong in each group. 

	




	Supporting Information
	

	Interventions/Enrichments
· Special Education/Struggling Learners – pair students with another to work together. Record their thinking for them in their Math Journals.
· ELL – provide vocabulary words for this lesson in their native language.
· Gifted and Talented – Challenge students to find as many ways to compose a set of pattern blocks as possible.

	

	Materials: 
· Collection of real world objects (such as glue sticks, number cubes, tennis ball etc.) and models of three-dimensional and 2-dimensional shapes
· Chart paper
· A set of two yellow (hexagon), four red (trapezoid), six blue (rhombus) , and twelve green (triangle)  pattern blocks for each pair of students
· Blank paper (multiple copies for each pair of students)
· Pencils, markers, or crayons
· Math Journals
· Resource Sheet 1A&B – Pattern Block Activity Cards for Extension Activity (from Utah State Office of Education/Utah State University)
· Index Cards
· Resource Sheet 2: Shape Name Cards Sheet (from http://illuminations.nctm.org)
· Resource Sheet 3: Shape Cards (from http://illuminations.nctm.org) 

	

	Technology: Students an complete this same activity by using the following electronic manipulatives: 
· http://www.glencoe.com/sites/common_assets/mathematics/ebook_assets/vmf/VMF-Interface.html 
· http://www.glencoe.com/sites/common_assets/mathematics/ebook_assets/vmf/VMF-Interface.html
· http://www.math-play.com/basic-shapes-game.html
· http://www.brainpopjr.com/math/geometry/planeshapes/preview.weml


	

	Resources
   (See Unit Resource Link for additional resources.)
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Resource Sheet 1A                      Pattern Block Activity Card
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From Utah State Office of Education/Utah State University

Resource Sheet 1B                      Pattern Block Activity Card
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From Utah State Office of Education/Utah State University
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