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	Lesson Name: Geometry in Pattern Block Floor Plans
	Lesson Length: Two-Three 1-hour sessions

	Overview: Students create pattern block floor plans and identify angles as well as perpendicular and parallel lines within.

	DESIRED RESULTS

	TEKS and SEs

(TEKS 4.8) Geometry and spatial reasoning. The student identifies and describes attributes of geometric figures using formal geometric language. 
The student is expected to:
(A) identify and describe right, acute, and obtuse angles; 
(B) identify and describe parallel and intersecting (including perpendicular) lines using concrete objects and pictorial models

(TEKS 3.11) Measurement. The student selects and uses appropriate units and procedures to measure length and area. The student is expected to: 
(A)  estimate and measure lengths using standard units such as inch, foot, yard, 
centimeter, decimeter, and meter; 
(B)  use linear measure to find the perimeter of a shape; and 
(C)  use concrete models of square units to determine the area of shapes.

	Critical Vocabulary

Pattern block

Floor plan

Right angle

Acute angle

Obtuse angle

Parallel

Perpendicular

Area

Perimeter



	Enduring Understandings (Big Ideas) 

Students can identify angles and parallel or perpendicular lines within 2-D figures.  Students will have learned this information in previous lessons and will apply what they have learned with this activity.
	Essential Questions

What kind of angle is this?

Do you have any perpendicular or parallel lines?

How do you know?

What angle do you see when these pattern blocks meet?



	Learning Goals and Objectives

· Students will identify acute, right, or obtuse angles with 90% accuracy.

· Students will identify parallel or perpendicular angles with 90% accuracy.


	Materials Needed
Pattern blocks, paper, pencils, colored pencils or crayons, computers and a printer (color printer preferred), chart paper, markers, math journals, graph paper, rulers, GeoGebra, poster with angles and lines, calculators, floor plans (homes, grocery stores, etc.)

	ASSESSMENT PLAN

	Performance Tasks

Students will create floor plans with at least five different pattern blocks and then label angles and parallel or perpendicular lines.  

	Other Evidence

Students will explain strategies they use for determining if an angle is right, acute or obtuse.  

Students will explain the difference between parallel and perpendicular lines. 

Students will write journal entries to explain what they learned and enjoyed about the lesson, including vocabulary words and their definitions.



	LEARNING PLAN

	Engage: Display a poster of acute, right, and obtuse angles, as well as parallel and perpendicular lines.  Review angles and lines kinesthetically with arm movements to act out right, acute, and obtuse angles, as well as parallel and perpendicular lines.

Engage students by showing examples of floor plans (homes, grocery stores, etc.).  Ask students what they know about floor plans and who uses them.  Have students examine the floor plans and discuss what they notice (scale, shapes, angles, etc.).  

Use pattern blocks to create a variety of designs.  They will share their designs with group members and discuss any patterns or symmetry that they notice.  The teacher will ask if each student has used at least 5 different pattern blocks.  Students may make floor plans for homes, stores, etc.

Explore: Each student will select a design and put it into the computer using Kidspiration.  They will print their designs (in color if possible).  If printed in black and white, students will color their designs.  If computers and printers are not available, students can trace and color their floor plans on paper.  

Explain:  Students will label the acute, right, and obtuse angles, as well as parallel and perpendicular lines on their designs.  The teacher will ask: What kind of angle is this?  Do you have any perpendicular or parallel lines?  How do you know?  How many do you have?  What angle do you see where these pattern blocks meet?” Each student can label each room of their floor plan and write a title and description.  
Elaborate: Students will discuss vocabulary words, making a chart together with words, student definitions, illustrations, and examples.
Evaluate:  The teacher will ask: How do you determine if an angle is right, acute, or obtuse?  What is the difference between parallel and perpendicular lines? Students will respond correctly with 80% accuracy.  Each student will write a journal reflection about what they learned, enjoyed, etc.  Students will include vocabulary words and definitions in their journal entries, highlighting the vocabulary words.  Each student will include at least 2 vocabulary words with definitions.

	 Time
20 minutes
15 minutes

30 minutes

20 minutes

30 minutes

	Extension:  To extend the lesson, each student can determine the area and perimeter of their floor plan and each room within.  The teacher might have to give additional instruction for determining the length of triangles, hexagons, trapezoids, etc.

Students can use rulers to measure the perimeter (and area) of their floor plan and of each room.  

As an added challenge, students can arrange their pattern blocks to form their floor plan on graph paper, and then transfer their design onto GeoGebra using the Polygon tool.  To use the Polygon tool, students select Polygon, click on the grid for the first point of their polygon, and then click adjacent points, going clockwise or counter-clockwise, until the shape is drawn.  The final click for each polygon must be on the first point.  When a polygon is made, the lengths for each edge will be listed on the side of the page.  Students can use the more precise measurements in GeoGebra to calculate more accurate perimeters (and areas).
Modifications: Students can work with buddies.  The teacher can re-teach how to find acute, right, and obtuse angles, as well as parallel and perpendicular lines.



