5th Grade Math: Unit 5: Properties in Geometry

 Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 5:  Properties in Geometry 

Time Frame:  6 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)

· Relationships exist among the angles, sides, and lengths of two-dimensional figures.

· Objects can be described and compared by using geometric characteristics.

· Transformations, movements of objects, are identified by the type of movement of an object or figure.

· Geometric figures can change position and maintain the same attributes on a coordinate plane. 



	Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION

Documented GLEs

GLEs

Bloom’s Level

GLEs

Date and Method of Assessment

Measure angles to the nearest degree (M-3-M) (Application)

21

Use mathematical terms to classify and describe the properties of 2-dimensional shapes, including circles, triangles, and polygons (G-2-M) (Analysis)

24

Identify and use appropriate terminology for transformations (e.g., translation as slide, reflection as flip, and rotation as turn) (G-3-M) (Analysis)

25

Identify shapes that have rotational symmetry (G-3-M) (Synthesis)

26

Identify and plot points on a coordinate grid in the first quadrant (G-6-M) (Application)

27



	Concept 1:  Angles/Triangles
16. Can students measure and identify types of angles?


	Activity 79:  Geometry Vocabulary
GQ 16
	21, 24, 25
	

	
	*Activity 80:  More Geometry Vocabulary

GQ 16
	21, 24, 25
	

	
	*Activity 81:  Arm Angles 

GQ 16
	21
	

	
	*Activity 82:  Angle Measurement 

GQ 16
	21
	

	
	*Activity 83:  Classes of Triangles 

GQ 16 
	15, 21, 24
	

	Concept 2:   Circles and Polygons
17. Can students classify and describe the properties of circles, triangles, and polygons?


	*Activity 84:  More Geometry Vocabulary 

GQ 17


	24
	

	
	*Activity 85:  Circles 

GQ 17
	24
	

	
	Activity 86:  Common Shapes 

GQ 17
	24
	

	
	*Activity 87:  Polygons 

GQ 17
	24
	

	
	*Activity 88:  Geoboard Polygons 

GQ 17
	24
	

	
	*Activity 89:  Real-world Geometry 

GQ 17


	24
	

	
	*Activity 90:  Faces and Bases of 3-D Figures 

GQ 17
	24
	

	
	*Activity 91:  Properties of Geometric Figures

GQ 17
	21, 24, 25, 26 
	

	Concept 3:   Transformation, Symmetry, and Coordinate Plane 

18. Can students recognize motions in a plane (reflections, rotations, translations) and use the appropriate language to discuss these motions?

19. Can students recognize and discuss line and rotational symmetry in figures?

20. Can students identify and plot points on a coordinate grid?


	*Activity 92:  Coordinate Grids 

GQ 20
	27
	

	
	*Activity 93:  Plot That Figure! 

GQ 20
	24, 25, 27
	

	
	*Activity 94:  Geometric Shapes:  Transformations 

GQ 18
	25
	

	
	*Activity 95:  Rotations 

GQ 18
	25
	

	
	*Activity 96:  Symmetry:  Line and Rotational  

GQ 18, 19
	26
	

	
	*Activity 97:  Rotational Symmetry 

GQ 18, 19
	26
	


Unit 5 Concept 1:  Angles/Triangles

GLEs

*Bolded GLEs are assessed in this unit. 

	15
	Model, measure, and use the names of all common units in the U.S. and metric systems (M-1-M) (Application)

	21
	Measure angles to the nearest degree (M-3-M) (Application)

	24
	Use mathematical terms to classify and describe the properties of 2-dimensional shapes, including circles, triangles, and polygons (G-2-M) (Analysis)


	Guiding Questions:

· Classify and describe the properties angles and triangles

· Measure and identify types of angles
Key Concepts:

· Know properties of common one, two, and three dimensional figures

· Classify right, obtuse, and acute angles

· Identify and draw segments, rays, angles, straight, parallel lines,  perpendicular lines, intersecting lines


	Vocabulary:

· Acute angle
· Obtuse angle
· Straight angle
· Right angle
· Vertex
· Ray
· Acute triangle
· Obtuse triangle
· Right triangle
· Protractor
· Degrees
· Equilateral Triangle
· Scalene Triangle
· Isosceles Triangle

	Assessment Ideas:

· See end of Unit 2
Activity-Specific Assessments:

· Activities 82, 83

	Resources:

· Ruler
· Protractor
· Sir Cumference and the Great Knight of Angleland: A Math Adventure by Cindy Neuschwander
· Harcourt Math Series:
· 20.1, 20.2, 21.1
· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Inclusive Word page 18

· The Word that Does Not Belong page 19

Shape Poem

· Students will create triangle shaped poems describing attributes of a triangle.

Reading Strategies/Activities

Sir Cumference and the Great Knight of Angleland: A Math Adventure by Cindy Neuschwander
· Read the story to the students and have them illustrate parts of the book.

Writing Strategies/Activities

Journal Entries

· Can a triangle be both right and equilateral?

· The student will write an autobiography/self-description from a shape’s point of view.  The student will read the description to a partner and see if the partner can guess the shape.

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 79:  Geometry Vocabulary (LCC Unit 5 Activity 1)
(GLE:  21, 24, 25)

Materials List:  index cards, pencils

Have students work in groups to think of geometry vocabulary words. They should write each word in large print on an index card. Have each group write at least 20 words. The words could be ones such as square, pyramid, intersecting, symmetry, flip, angle, congruent. After writing their 20 words, have the groups sort them into categories that make sense to them. The categories could be ones such as types of lines, 2-dimensional shapes, or 4-sided shapes.

To demonstrate that students have learned the content, use the professor-know-it-all (view literacy strategy descriptions) strategy. Tell students that one group will be called on randomly to come to the front of the class to be a team of “professor-know-it-alls.” Select one group to come up and place their index cards on the floor, or tape them to the wall. The team should be able to explain their categories and answer questions about their sorting choices. Other students should listen for accuracy and logic in the “professors” answers to their questions. 

After about 5 minutes or so, ask a new group to take its place in front of the class. The new group should add their words to these categories or make new categories. Sometimes a word will be placed into more than one category, such as radius could be placed with circles or with line segments. Discussion is critical in this activity. This is a way to informally see what the students know about geometry and provides a chance to review terms from 4th grade. Do not worry if the students do not think of all of the vocabulary words. This is just an introduction. 

*Activity 80:  More Geometry Vocabulary (LCC Unit 5 Activity 2)
(GLE:  21, 24, 25) 
Materials List:  index cards, pencils

To develop students’ knowledge of key vocabulary, have them create vocabulary cards (view literacy strategy descriptions) for terms related to geometry. Distribute 3 x 5 or 5 x 7 inch index cards to each student, and ask them to follow directions in creating the sample card. On the board, place a targeted word in the middle of the card, as in the example. Ask the students to provide a definition. It is best if a word can be defined in students’ own words. Write the definition in the appropriate space. Next, have students list the characteristics or a description and illustrate the term.

Throughout the unit, as students come across key terms, have them create vocabulary cards for each term. Allow time for students to review their cards and quiz a partner on the terms to hold them accountable for accurate information on the cards.  You may want to review the terms point, line, line segment, ray, and plane from 4th grade.
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*Activity 81:  Arm Angles L(CC Unit 5 Activity 3) 

(GLE:  21) 

Materials List:  paper, pencils, students themselves, transparency of Measuring Angles BLM

Begin by reviewing the terms, angle and vertex. Tell students that angles are measured in degrees. Make an overhead transparency of the Measuring Angles BLM. Discuss the different types of angles on the page (acute, right, obtuse, and straight). Ask students to estimate the measures of the acute and obtuse angles, but do not have them actually measure them in this activity.

Ask students to model different types of angles (acute, obtuse, right, and straight) with their arms. After students have modeled these four types of angles, choose a degree measure between 
[image: image1.wmf]0

°

and 
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°

, such as 
[image: image3.wmf]45

°

. Have students model it and explain how they decided how wide to open their arms. They certainly won’t be exact, but if there are large differences in the width of their spread arms, discussion should follow. Have them model measures such as 
[image: image4.wmf]170, 5, 30, and 92

°°°°

. For each measure, ask students to name the type of angle.
Extension:  To increase the relevance of angles, the following introduction can be used.

Go to http://sportsfigures.espn.com/filmroom.htm#9 and play the video titled “Jeanette Lee in Reflecting on Billiards”.

*Activity 82:  Angle Measurement (LCC Unit 5 Activity 4) 

(GLE:  21) 

Materials List:  Measuring Angles BLM, protractor, paper, pencils, index cards

Provide pairs of students with a protractor and the Measuring Angles BLM. Demonstrate how to use a protractor to measure angles A – C. Ask students to measure angles 1-6 with their protractors and record the angle measure to the nearest degree. It may help students to extend the rays to measure the angles. Have both students in each pair measure the angles. Make sure that their measurements are close. Consider accepting an error range of 2 degrees either way in the measurements. Students should classify each angle. 

Call out different angle measures in whole degrees. Using their protractors, have student pairs draw the appropriate angle on index cards and exchange with other student pairs who will verify the measurements of the drawings. On one of the angles, such as a 
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angle, ask students how they know that the angle measures 
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and not 
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. Since many protractors have a double scale, this will help the students avoid errors when using a protractor. 

Assessment

The teacher will provide students with protractors and a paper with 3 angles drawn on it.  The student will measure the angles to the nearest degree and classify the angles.

*Activity 83:  Classes of Triangles (LCC Unit 5 Activity 8) 

(GLEs:  15, 21, 24) 

Materials List:  What Kind of Triangle? BLM, paper, pencils, rulers, protractors

Give each group of 4 students the What Kind of Triangle? BLM. Assign 2 students in each group triangles A, B, and C. Assign the other 2 students, triangles D, E, and F. Using rulers, have students measure the sides of the triangles to the nearest centimeter. Using protractors, ask students to measure the angles to the nearest degree. Students should label each triangle by the types of sides and by the types of angles. Consider allowing a 2 degree difference in the angle measures, but tell them that the measures of the 3 angles of a triangle must equal 180(. The angles will be easier to measure if students extend the length of the sides.

Have students then draw, using rulers and protractors, six different types of triangles. Ask questions such as these: Did anyone draw a right scalene triangle? Is it possible? If not, why not? Did anyone draw an equilateral obtuse triangle? Is it possible? If not, why not?
Extension:  To increase the rigor of this activity, the following extension can be incorporated.

The following activity requires students to analyze the specific characteristics of the different classes of triangles.  Harcourt Teacher’s Manual 456A “Problem of the Day” section.

Assessment

The student will choose 3 types of triangles and use a ruler and protractor to accurately draw an example of each kind of triangle chosen.

Unit 5 Concept 2:  Circles and Polygons 

GLEs

*Bolded GLEs are assessed in this unit. 

	24
	Use mathematical terms to classify and describe the properties of 2-dimensional shapes, including circles, triangles, and polygons (G-2-M) (Analysis)

	25
	Identify and use appropriate terminology for transformations (e.g., translation as slide, reflection as flip, and rotation as turn) (G-3-M) (Analysis)


	Guiding Questions:

· Classify and describe the properties of circles, and polygons
Key Concepts:
· Know properties of common one, two, and three dimensional figures

· Relate polyhedra to 2-dimensional patterns

· Identify and draw diameters and radii 

· Identify and draw 2-dimensional figures with given specifications

· Apply properties and relationships of 2-dimensional figures
	Vocabulary:

· Parts of a Circle:  center, radius, diameter, chord, circumference
· Polygons:  quadrilateral, trapezoid, parallelogram, rhombus, square, rectangle, pentagon, hexagon, heptagon, octagon, nonagon, decagon
· Line Segment
· Line
· Parallel Lines
· Perpendicular Lines
· Intersecting Lines
· Similar
· Congruent
· Faces
· Bases
· Edges
· Types of Pyramids
· Types of Prisms

	Assessment Ideas:

· See end of Unit 2
Activity-Specific Assessments:

· Activities 86, 87  

	Resources:

· Hefty Plates
· Geo-boards
· Solid Figures (See Activity 7)
· Sir Cumference and the First Round Table: A Math Adventure by Cindy Neuschwander
· Harcourt Math Series: 

· 20.4, 20.5, 21.2, 21.4

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· Word Webs page 13
· Continuum page 16
Reading Strategies/Activities

Sir Cumference and the First Round Table: A Math Adventure by Cindy Neuschwander
· Read the book.

Writing Strategies/Activities

Journal Entries

· The student will explain how rectangles and trapezoids are alike and how they are different.
· Draw a rectangle and have students describe three properties of this figure and write all the names of the figure.
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 84: More Geometry Vocabulary (LCC Unit 5 Activity 2)
(GLE:  24) 

Materials List:  index cards, pencils

To develop students’ knowledge of key vocabulary, have them create vocabulary cards (view literacy strategy descriptions) for terms related to geometry. Distribute 3 x 5 or 5 x 7 inch index cards to each student, and ask them to follow directions in creating the sample card. On the board, place a targeted word in the middle of the card, as in the example. The words could include items such as square, pyramid, intersecting, symmetry, flip, angle, congruent, etc. Ask the students to provide a definition. It is best if a word can be defined in students’ own words. Write the definition in the appropriate space. Next, have students list the characteristics or a description and illustrate the term.

Throughout the unit, as students come across key terms, have them create vocabulary cards for each term. Allow time for students to review their cards and quiz a partner on the terms to hold them accountable for accurate information on the cards.

You may want to review the terms point, line, line segment, ray, and plane from 4th grade.


Extension:

After writing words, have the groups sort them into categories that make sense to them. The categories could be ones such as types of lines, 2-dimensional shapes, 4-sided shapes, etc. Select one group to come up and place their index cards on the floor or tape them to the wall. The students should explain their categories. Have the other groups add their words to these categories or make new categories. Sometimes a word will be placed into more than one category, such as radius could be placed with circles or with line segments. Discussion is critical in this activity. This is a way to informally see what the students know about geometry and provides a chance to review terms from 4th grade. Do not worry if the students do not think of all of the vocabulary words. This is just an introduction. 

*Activity 85:  Circles (LCC Unit 5 Activity 5)
(GLE:  24) 

Materials List:  paper plates, protractors, pencils, colored pencils 

Have students discuss some of the properties of circles. Circles are round, have no straight sides, are not polygons, are the base of a cone or cylinder, and the distance around them is called the circumference. Give each student a paper plate and a protractor. These are special plates that have 36 crimps or fingers around them. They can be found at most grocery stores and the styrofoam ones work better than the paper ones. The edges look similar to ((( with crimps all around the plate. Students may have trouble finding the center, so consider labeling the center of each plate. The crimps have lines that extend toward the center. Each line should be labeled with multiples of 10, starting with
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When students have labeled the full plate, also label the crimp at 
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 as
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. Discuss the fact that a circle has 
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 in it. Have students draw a line from one side of the plate, starting at 
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, go through the origin, and continue to the other side of the plate. Ask where the line ends? (180() Talk about the terms diameter and radius. Draw a radius from the center to the 
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mark. Ask, “What kind of angle is formed by the intersection of this radius and the drawn diagonal?” (right) Draw another radius from 
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 to 
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. “What kind of angle is formed by the intersection of this radius and the drawn diameter?” (right) Introduce the term central angle. A central angle in a circle is any angle that has a vertex at the center of the circle. This activity can help students better understand turns or rotations of 
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 and 
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and can be used to introduce circle graphs. Have the students use different colored markers to draw the different radii.

Additionally, have students use their protractors to measure some of the different angles that they have drawn on the plates to reinforce using a protractor.

Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Students will construct a compass rose by folding and constructing angles.  Students should see connection between a circle and 360 degrees.  See early finisher activity in Teacher’s Manual page 438B for further instructions.
Activity 86:  Common Shapes (LCC Unit 5 Activity 6)
(GLE:  24) 

Materials List:  Common Shapes BLM, paper, pencils, math learning logs 

Prior to beginning Activity, students need background activity concerning terminology such as:  line segment, perpendicular lines, parallel lines, intersecting lines, etc.  SR 28 and SR 29 can be used to reinforce these concepts.

Give students a copy of the Common Shapes BLM. Have students trace or draw the shapes in their math learning logs (view literacy strategy descriptions). They should write descriptions of each shape, using appropriate mathematical terms. Give attention to number of sides, relationships between sides (parallel, perpendicular, same length), number of angles, relationships between angles (angles all same measure, acute, right, obtuse), circumference, diameter, and radius. On the board or overhead, post some of the terms you expect students to include in the descriptions. Once completed, students can find a partner to compare and clarify shapes and terms. 

Assessment

Draw 4 objects and ask the students to decide which one doesn’t belong (for example, 3 quadrilaterals and 1 pentagon).

Provide students with the Which Shape Does not Belong? BLM. Have students decide which shape does not belong and explain why.


A.


 B.


C. 


D.
*Activity 87:  Polygons (LCC Unit 5 Activity 7)
(GLE:  24) 

Materials List:  transparency of Common Shapes BLM, markers, Internet access – optional 

Make an overhead transparency of the Common Shapes BLM. Ask questions such as these:  All of these shapes are polygons except one. Which one is not a polygon? (C) Why? (It has no straight sides.) Look at the other figures. Write a definition for polygon. What is a definition for quadrilateral? (a polygon with 4 sides) Which of the figures are quadrilaterals? (B, D, F, H, I, K) What is a definition for trapezoid? (a quadrilateral with only one set of parallel sides) Which of the figures are trapezoids?  (B, K) Why is the triangle not a trapezoid? (It does not have 4 sides and it does not have a set of parallel sides.) Continue asking questions about parallelograms, rectangles, squares, rhombuses, etc. Help students see that although the most specific name for a square is square, it has many other names. Discuss regular and non-regular polygons. 

Play the game, “What’s My Shape?” Think of a shape on the Common Shapes BLM, but do not tell students the shape. Allow students to ask questions to determine the shape that you are thinking of. Some types of questions allowed are the following:  Does your shape have 4 sides? Does your shape have any sets of parallel lines? Does your shape have any right angles? As you answer, yes or no, to the questions, cover the shapes that could not be your shape. These shapes are now eliminated. For the question, does your shape have 4 sides? Figures A, C, E, G, J, and L would all be covered because they do not have 4 sides. 

The website www.nctm.org has a good lesson on what distinguishes a rectangle from a more general parallelogram. Once on the site, go to Lessons and Resources, Elementary, Illuminations, Lessons, Grades 3-5. In the search box, type Geometry, Rectangles and Parallelograms. The lessons are in alphabetical order. This lesson can be accessed directly at http://illuminations.nctm.org/index_d.aspx?id=350.

(Resource Page SR 26 and SR 27)  Cut out shapes and allow students to create venn diagrams using their own criteria.
Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Students will analyze real world examples of polygons in a stadium design to determine possible seating accommodations.  Use Harcourt Performance Assessment “At the Stadium” page 21 or student textbook page 186.

Assessment

The students will use geometric terms to describe 3 properties of a figure.

Draw a rectangle on the board. Have students use geometric terms to describe 3 properties of the figure and also write all the names of the figure.

*Activity 88:  Geoboard Polygons (LCC Unit 5 Activity 9)
(GLE:  24) 

Materials List:  Dot Paper Geoboards BLM, geoboards – optional, paper, pencils, 

Internet access – optional 

Place students into groups of four. Give students geoboards or use the Dot Paper Geoboards BLM. Have each student make, or draw, a quadrilateral. Students in each group should have different figures, either ones that are different sizes or different shapes. Have two students in each group discuss how their figures are alike and how they are different. Try to get them to focus on parallel lines, types of angles, symmetry, etc. Have students make, or draw, other figures such as a shape with four sides and no right angles, a shape with three sides and one obtuse angle, or a shape with six sides. Do this activity one day with 3-sided shapes, the next with 4-sided, and then the third day focus on figures with more than four sides.

The National Library of Virtual Manipulatives has geometry lessons using virtual geoboard manipulatives. Go to this site at www.nlvm.usc or directly access this site at  http://matti.usu.edu/nlvm/nav/category_g_2_t_3.html. This site contains lessons that use geoboards, attribute blocks, and tangrams.

Consider introducing coordinate geometry by having students label each vertex of one of the figures drawn. Extend this activity to review congruent and similar figures.  Students use geoboards or dot paper to illustrate congruent and similar figures.

*Activity 89:  Real-world Geometry (LCC Unit 5 Activity 10)
(GLE:  24) 

Materials List:  paper, pencils 

Have students find examples of different plane figures in the classroom, at home, outside, or in a grocery store. Give the students a list of the figures you want them to find. Some figures may be difficult to find. Students may find things such as polygons used as faces of traffic signs, or a rectangle as the face of a windowpane. Have students make sketches of the figures and note the location of each one. If a student says that a cereal box is a type of rectangle, stress that the faces of the box are rectangles, but the box itself is a rectangular prism.

Have students, in a group of 4, select a plane geometric figure (other than a rectangle) of their choice. Ask them to demonstrate their understanding of the properties of their chosen figure by completing a RAFT writing (view literacy strategy descriptions) assignment. This form of writing gives students the freedom to project themselves into unique roles and to look at content from unique perspectives. From these roles and perspectives, RAFT writing can be used to describe a point of view, envision a potential job or assignment, or solve a problem. It is the kind of writing that when crafted appropriately, should be creative and informative.

R – Role (role of the writer – salesperson)

A – Audience (to whom the RAFT is being written – billboard sign makers)

F – Form (the form the writing will take – a letter)

T – Topic ( the subject of the focused writing – to get billboard sign makers to switch from the standard rectangular billboard sign to the shape chosen by the group. 

The groups should share their writing with the class. Students should listen for accuracy and logic in each RAFT.

(Resource Page:  SR 25)

*Activity 90:  Faces and Bases of 3-D Figures (LCC Unit 5 Activity 11)
(GLE:  24) 

Materials List:  solid figures, paper, pencils, math learning logs 

Display solid figures such as cubes and other rectangular prisms, cylinders, cones, spheres, and different types of pyramids. Discuss the terms faces, bases, edges, and vertices.  Have students choose two of the figures and in their math learning logs (view literacy strategy descriptions), and write a paragraph about how the figures are alike and how they are different. Make sure that students include the types of plane figures that are parts of the 3-D figures.  For example, a square pyramid is composed of a square base and 4 triangular faces. Students should share with the class their comments about the different figures. (Harcourt Teacher’s Resource Book page 60-68)
*Activity 91:  Properties of Geometric Figures (LCC Unit 5 Activity 16)
(GLEs:  21, 24, 25, 26) 

Materials List:  Properties of Geometric Figures BLM, pencils

This activity will help students summarize the important attributes of different types of geometric figures. On the board, or overhead projector, draw a word grid (view literacy strategy descriptions) like the one below. To take full advantage of word grids, they should be co-constructed with students, so as to maximize participation in the learning process. Provide students with a blank word grid, the Properties of Geometric Figures BLM. In the first column, have students help you list the types of geometric figures they have been studying. In the other column headings, have them think of properties of the geometric figure, such as these:  has only 3 sides, must have 4 right angles. Students should write A for always, S for sometimes, and N for never. Once the word grid is complete, students should be given time to review the differences and similarities among geometric figures. They can quiz each other over the information in the grid in preparation for tests or other class activities.

Sample Word Grid

Properties

	Figure
	has only 3 sides
	has at least 1 right angle
	has rotational symmetry
	all sides congruent
	

	equilateral

triangle
	A
	N
	A
	A
	

	trapezoid
	N
	S
	N
	N
	

	square
	N
	A
	A
	A
	

	
	
	
	
	
	




A = always
S = sometimes
N = never

Unit 5 Concept 3:  Transformation, Symmetry, and Coordinate Plane 

GLEs

*Bolded GLEs are assessed in this unit. 

	24
	Use mathematical terms to classify and describe the properties of 2-dimensional shapes, including circles, triangles, and polygons (G-2-M) (Application)

	25
	Identify and use appropriate terminology for transformations (e.g., translation as slide, reflection as flip, and rotation as turn) (G-3-M) (Application)

	26
	Identify shapes that have rotational symmetry (G-3-M) (Synthesis)

	27
	Identify and plot points on a coordinate grid in the first quadrant (G-6-M) (Application)


	Guiding Questions:

· Recognize motions in a plane (reflections, rotations, translations) and use the appropriate language to discuss these motions

· Recognize and discuss line and rotational symmetry in figures

· Identify and plot points on a coordinate grid
Key Concepts:
· Demonstrate understanding of symmetry, similarity, and congruence

· Predict the results of and perform transformations in real world problems

· Locate and identify points on a coordinate plane

	Vocabulary:

· Line Symmetry

· Rotational Symmetry

· Transformations (Translation, Reflection, Rotation)

· Ordered Pair

· x-axis

· y-axis

· Coordinate plane

· Coordinate origin

	Assessment Ideas:

· See end of Unit 2

Activity-Specific Assessments:

· Activities 94, 95, 96

	Resources:

·  Harcourt Math Series

· 20.6, 20.7, 21.3, 21.5, 21.6, 23.1, 23.2,  23.3

· Geoboard or Dot-Paper

· Graph Paper

· Teacher-Made Supplemental Resources


Vocabulary Strategies/Activities

Teacher’s Activity Guide for Developing Math Vocabulary (Small Purple Book)

· “I Know, Sounds Familiar, Don’t Know” Chart – page 3
Harcourt I-LEAP Practice Book:

· Vocabulary Review- Geometry page 99-100

· Vocabulary Review- Patterns, Relations, and Functions page 103

Reading Strategies/Activities

Newspaper Article

· Find letters of the alphabet in newspaper headlines that have rotational and line symmetry.
Writing Strategies/Activities

Journal Entries

· The student will explain how to plot the point (2, 4) on a coordinate grid.  
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 92:  Coordinate Grids (LCC Unit 5 Activity 17)
(GLE:  27) 

Materials List:  masking tape, paper, pencils, The Fly on the Ceiling – optional 

Using masking tape, make a coordinate grid on the floor or on the playground. Emphasize the first quadrant only. Introduce the terms x-axis and y-axis. Have one student walk four spaces to the right on the x-axis and three space up on the y-axis. Explain that the point where the student is standing can be labeled
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. When labeling a point, the x-coordinate should always be listed first. Have other students walk to other points and write the coordinates. Place an object on the grid and ask students to explain how they would walk to get to that point. The book, The Fly on the Ceiling, is a good way to introduce the purpose of the coordinate plane.
Extension:  To increase the relevance of this activity, relate coordinate grids to latitude and longitude.

*Activity 93:  Plot That Figure! (LCC Unit 5 Activity 18)
(GLEs:  24, 25, 27) 

Materials List:  Plot that Figure BLM, pencils, Internet access – optional, rulers
Provide students with sheets 2 copies of the Plot that Figure BLM. Call out the coordinates of vertices (using whole number coordinates) for various two-dimensional shapes. The students should plot the points, label the points, and connect them in the order presented to create a geometric shape. Ask students to identify the shape they created. Here are some points you may want to use.


Grid 1


Point A (1, 2); Point B (6, 2); Point C (5, 4); Point D (2, 4). Connect A to B, B to C, C to D, and D to A. (trapezoid)
Grid 2


Point A (1, 5); Point B (4, 5); Point C (4, 1). Connect A to B, B to C, and C to A. (right scalene triangle)
Grid 3


Point A (2, 5); Point B (4, 5); Point C (4, 1); Point D (2, 1). Connect A to B, B to C, C to D, and D to A. (rectangle)
Grid 4


Point A (1, 2); Point B (4, 2); Point C (2, 4); Point D (2, 6); Point E (1, 6). Connect A to B, B to C, C to D, D to E, and E to A. (pentagon)
On the 2nd copy of the BLM, have students draw simple figures, name the figures, and state the coordinates of each vertex. 

The website http://mathforum.org/cgraph has a good lesson called Chameleon Graphing. The lesson provides an introduction to graphing in a coordinate plane. 

 (Teacher’s Resource Book:  TR 44)

*Activity 94:  Geometric Shapes:  Transformations (LCC Unit 5 Activity 12)
 (GLE:  25) 

Materials List:  Move the Figures BLM, pencils, paper, Internet access - optional

Provide each student with the Move the Figures BLM. Develop the definition of translation by having students trace Figure A, slide it to a new location, and then trace the figure again. Be sure to reinforce the use of correct terminology. Remind students that they may have referred to the movement in earlier grades by calling it a slide, but the correct mathematical term is translation. Repeat the activity with reflection and rotation. Introduce the term transformation indicating that translations, reflections, and rotations are different types of transformations. 

To reinforce the skill and the terminology, have students trace or draw Figure B on a sheet of paper. Give students a transformation to perform on this shape. Students should draw and label the transformation. Continue the process until students can perform the given transformation upon demand. 

NCTM, www.nctm.org, has a lesson on transformations. Once on the site, go to Lessons and Resources, Elementary, Illuminations, Lessons, Grades 3-5, Geometry, Paper Quilts. Or access the page directly at http://illuminations.nctm.org/index_o.aspx?id=104. In this lesson, students investigate fractional parts of a whole and use transformational geometry to make 4-part quilt squares.
Extension:  To increase the relevance of this activity, artwork by M.C. Escher can be viewed at http://www.mcescher.com/.  Students can analyze the patterns that occur in his artwork and determine which transformations were used to create the patterns.  Another extension could be for students to create their own artwork using tessellations.  See textbook page 512 for tessellation directions.



*Activity 95:  Rotations (LCC Unit 5 Activity 13)
(GLE:  25) 

Materials List:  Geoboard Rotations BLM, geoboards, pencils, Internet access – optional 

Give students a geoboard and the Geoboard Rotations BLM. Ask students to make a figure of their choice on a geoboard. This activity is better if the figures are not too complex, but make sure that the figures do not have symmetry. Have students draw their figure on paper geoboard 1 and label it as “original.” Ask students to visualize how the figure would look if it were rotated 
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. Have them rotate the figure 
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 clockwise and draw it on one of the three remaining paper geoboards, but do not label it. Ask students to place the geoboard back in the original position, then rotate it 
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 and draw this figure in one of the two remaining paper geoboards. Have students put the figure back in its original position and then rotate it either 
[image: image22.wmf]270
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 clockwise or 
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 degrees counterclockwise. Ask them to draw that figure on the remaining paper geoboard, exchange papers, and determine which rotation is shown by each picture. 

The National Library of Virtual Manipulatives has geometry lessons using virtual tangram manipulatives. Go to this site at www.nlvm.usc or directly access this site at  http://matti.usu.edu/nlvm/nav/vlibrary.html. Using tangrams is one way to help students with transformations. Students must rotate and reflect the pieces to make figures.

Assessment

Give students a piece of centimeter grid paper.  Students are to draw an “L” shape figure and label it original figure.  Then draw 2 translations, 2 rotations, and 2 reflections of the original figure.  Label each drawing.

*Activity 96:  Symmetry:  Line and Rotational (LCC Unit 5 Activity 15)
 (GLE:  26) 

Materials List:  pattern blocks, paper, pencils

Use the SQPL (view literacy strategy descriptions) strategy to challenge students to further explore the concept of symmetry. Put the following statement on the board for students. “If a figure does not have line symmetry, it cannot have rotational symmetry.” In groups of 4, have students brainstorm (view literacy strategy descriptions) different questions they might need to answer to determine whether this statement is true or false. Each group should present one question to the class. Give the class time to read each question. Have students discuss which questions would help to prove or disprove this statement.

If a shape can be folded on a line so that the two halves match, it has line symmetry. Some shapes can be folded in more than one way, so they have more than one line of symmetry. Give each group of students a set of pattern blocks. Have them determine the number of lines of symmetry for each block. To help students understand rotational symmetry, have them take one of the pattern block shapes and trace around it to form an outline. As they rotate the shape from 0( to 360(, if it can fit into the outline without being flipped over, it is said to have rotational symmetry. The order of symmetry is the number of times it will fit into the outline. This parallelogram ABCD has an order of two.
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Have students draw outlines for the pattern blocks to help them decide if the shape has rotational symmetry. Note: All of the pattern blocks have rotational symmetry except the trapezoid. At the conclusion of the lesson, draw students’ attention to their SQPL questions and allow them to reflect on which ones were answered.

Assessment

Find picture of faces, flowers, and other symmetrical items.  Cut the pictures in half and have students draw the missing half.

*Activity 97:  Rotational Symmetry (LCC Unit 5 Activity 14)
(GLE:  26) 

Materials List:  Rotational Symmetry BLM, paper, pencils

Provide groups of students with 2 copies of the Rotational Symmetry BLM. They should cut out the figures on the second copy. Have students begin with the equilateral triangle. They should place the cut-out triangle on top of the other equilateral triangle. Ask them to tell how many times they could rotate the triangle and have it “match itself,” or fit back into the original triangle. Once the students understand that the triangle can be matched three different times, introduce the term rotational symmetry. If a shape, when rotated less than 
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°

, still looks the same, the shape has rotational symmetry. Have students continue with the rest of the figures. Figures A, C, E, F, H, and I have rotational symmetry.  Have students predict the number of rotational symmetries a regular hexagon will have. Repeat the exercise with a regular octagon. 

Provide students with pictures and illustrations of flowers, a pizza cut into congruent pieces, an equilateral triangle, a starfish, etc., and have the students determine the rotational symmetry. Provide students with illustrations that show real-life objects that have rotational symmetry and others that don’t (e.g., sunflower, tulip). Extend the activity by having students determine the number of degrees for the rotational symmetries. For example, a square has rotational symmetry at
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Extension:  To increase the rigor and relevance of this activity, the following extension can be incorporated.

Students will relate basic geometric principles, such as symmetry, to a real world problem involving advertisements.  Use Harcourt Performance Assessment “The Winning Design” page 57 or student textbook page 516.

Unit 5 Assessment Options

General Assessment Guidelines
· Portfolio assessment could include the following:

· Anecdotal notes made during teacher observation

· Any of the journal entries, or one of the explanations from the specific activities

· Corrections to any of the missed items on the tests

· On any teacher-made written tests, the teacher will include at least one of the following.

· One problem that requires the use of manipulatives or drawings such as:  The student will choose 3 types of triangles and use a ruler and protractor to accurately draw an example of each kind of triangle chosen.

· One problem that requires the student to explain his/her reasoning such as: Can a triangle be both right and equilateral? 

· One question involving real-life such as:  The student will describe places at home where a rectangle, a square, a circle, and a triangle could be found.

· Journal entries could include the following:

· The student will explain how rectangles and trapezoids are alike and how they are different.

· The student will explain how to plot the point 
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on a coordinate grid.

· The student will write an autobiography/self-description from a shape’s point of view. The student will read the description to a partner and see if the partner can guess the shape.

Activity-Specific Assessments

· Concept 1 Activities 82, 83
· Concept 2 Activities 86, 87
· Concept 3 Activities 94, 95, 96
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* 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.).

Illustration





Definition:


A quadrilateral with only 1 set of parallel lines.





Trapezoid





Characteristics:





4 sides, 1 set of parallel sides, can have right angles, can have symmetry





Assessment


Give students the Grid Paper BLM. Have students draw the figure below and label it as “original figure.”





Have students draw two translations, two rotations, and two reflections of the original figure. Each drawing should be labeled.





Illustration





Definition:


A quadrilateral with only 1 set of parallel lines.





Trapezoid





Characteristics:





4 sides, 1 set of parallel sides, can have right angles, can have symmetry
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