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Middle School Content Shifts-Geometry

The shifts in middle school geometry represented in these materials include content and also shifts in the ways students may have previously learned content.  Those shifts include the following 13 standards:  6.G.2 and 3,  7.G.2 and 3, all 8th grade geometry standards.

In the following guide, you will find opening activities which include a look at the Standards for Mathematical Practice which are infused within the activities and throughout the materials.  Also included is the reading and discussion of the van Hiele levels of geometry.  Any work with teachers should include this important research in order to appreciate how geometry should be taught and how students’ geometric learning could be at various levels.

The remainder of the activities is presented by standard.  The times are approximate.  There are two power points.  Part 1 contains opening, grade 6, and grade 7 slides.   Part 2 contains grade 8.

	Activity
	Slides from Ppt Part 1, Notes, and Materials
	Time

	
Opening

Slides 1 - 12
	
Slide 3 connects to a 12 minute video about the SMPs

Slide 5 hand out Standards for Mathematical Practice Grades 6 - 8

Slide 6 hand out SMP Lotus recording sheet

Slide 7 come back to this slide as needed during the van Hiele discussion.  Don’t use the notes from this slide until after participants have read the van Hiele reading.  

Notes;  The focus of the van Hiele levels is how students think.  You can think of the levels as a continuum where the Product of Thought at one level becomes the Object of Thought at the next level. The following descriptions distinguish Objects of Thoughts and Products of Thoughts for the first three levels.
 
Visualization:  
The Objects of Thought are individual shapes…bag of shapes fitting a template, needs to fit in the exact template.  For example, triangles are only equilateral triangles with the base on the bottom and point at the top.  The Product of Thought is classes of shapes… bag of triangles, doesn’t need to fit the template anymore.  For example… triangles now can be turned, twisted, and/or have uneven sides.  While students begin to understand classes of shapes, they do not use properties to determine the classes.
 
Analysis:
The Objects of Thought are classes of shapes.  The Products of Thought are properties of shapes… distinguish differences among triangles based on properties (angles, sides).  For example… know triangles are closed and need three sides and three angles.  They don’t understand an equilateral triangle can also be an isosceles triangle.  This is when language becomes a lack of communication because students will say things only because they hear the teacher say it and don’t really understand.
 
Informal Deduction:
The Objects of Thought are properties of shapes and the Products of Thought are relationships among properties…understand why an equilateral triangle can also be an isosceles triangle and see the connection among the properties and the hierarchy of shapes.
 
Deduction:
This level is the formal geometry traditionally taught at the high school level.  Many students who enter high school geometry classes are at the visualization or analysis level and therefore struggle with the content.  It is extremely important for elementary and middle school teachers to provide meaningful geometric experiences so students are ready for more formal geometry.

Slide 8 hand out Understanding the van Hiele levels

Slide 12 hand out Content Shifts Standards Geometry

	
30 - 45 minutes

	
6.G.2

Slides 12 - 16

	
Slide 13 hand out 6.G.2 Patterns in Volume-Student Handout

Slide 14 hand out 6.G.2 Packing Boxes-Student Handout

Slide 16  Ask participants “Why is it important to embed problems in a context of solving real-world problems?”
	
30 minutes

	
6.G.3

Slides 17 - 22 

	
Lesson Plan for first problem for facilitator- 6.G.3 Polygons in the Coordinate Plane-Teacher Notes

Slide 17 hand out to students 6.G.3 Polygons in the Coordinate Plane-Student Pages and 6.G.3 Polygons in the Coordinate Plane-Student Pages2

Slide 18 hand out 6.G.3 Secret Chamber Problem-Student Page

Slide 20 hand out 6.G.3 Going to the Movies-Student Page

Slide 21 Refer to SMP lotus sheet 

	
30 minutes

	
7.G.2

Slides 23 - 30
	
7.G.2 Focusing on Triangles Lesson Plan and Access to Geogebra for the activity (see lesson plan)

Slide 28 hand out 7.G.2  Using Geogebra for Focusing on Triangles and 7.G.2  Focusing on Triangles Recording Sheet

	
45 - 60 minutes

	
7.G.3

Slides 31 - 35
	
For facilitator:  7.G.3  2-D from 3-D lesson plan and access to Geogebra required

Slide 32 - at the end of the questions on the slide, ask “What concerns do you have about doing this activity without being able to cut the 3-d figure apart?”

Slide 33 hand out 7.G.3  2-D from 3-D student handout
See lesson plan for detail on using Geogebra programs 3_plane through triangular pyramid and 4_plane through a cube

	
30 minutes

	Activity
	Slides from Ppt Part 2, Notes, and Materials
	Time

	
8.G.1


Slides 1 - 13
	
Computer Access needed for this activity.

Slide 4 Collect groups ideas on a shared poster

Slide 5 From “Math Matters” pg. 248.  Comment to participants “Topics like reflections and rotations are important to many career fields.”

Slides 6 - 11 are informational 

Slide 12-  http://calculationnation.nctm.org/,  Have participant sign in as a guest or create an account. The goal of this activity is for participants to explore and experiment with transformations.

	
30 minutes

	
8.G.2

Slides 14 - 18
	
Slide 14 hand out 8.G.2 Congruent Segments-Student Page, facilitator can use 8.G.2 Congruent Segments-Teacher Pages

Slide 15 hand out 8.G.2 Congruent Rectangles – Student Page, facilitator can use 8.G.2 Congruent Rectangles – Teacher Pages

Slide 16 hand out 8.G.2 Congruent Triangles – Student Page, facilitator can use 8.G.2 Congruent Triangles- Teacher pages

Slide 17 hand out 8.G.2 Mystery Transformations

	
30 - 45 minutes

	
8.G.3

Slides 19 - 25
	
8.G.3 Transformations and Coordinates Lesson Plan

Slide 21-alternative definitions used in 8.G.1:

Reflection:  A figure in a transformation is flipped or reflected across a specific reflection line. The figure’s orientation changes.

Rotation:  In a rotation, a figure is turned any number of degrees about a rotation a point. This point can either be within or outside of the figure.

Translation:  The shift of a figure on the plane to a new position without changing its orientation.

Dilation: A dilation is a non-rigid transformation that produces similar figures. A figure can be dilated to make a larger shape (enlargement) or a smaller shape (reduction).

Slide 22 hand out 8.G.3 Transformations and Coordinates Recording Sheet (geogebra) and 8.G.3 Transformations and Coordinates Student Handout (geogebra) or 8.G.3 Transformations and Coordinates Recording Sheet (pencil) and 8.G.3 Transformations and Coordinates Student Handout (pencil)

Answer keys available for this activity:
8.G.3 Transformations and Coordinates Recording Sheet (pencil) answer key or 8.G.3 Transformations and Coordinates Recording Sheet (geogebra) answer key

Slide 25 - refer to your SMP lotus sheet

	
60 minutes

	
8.G.4

Slides 26  - 32
	
8.G.4 Similar figures and transformations Lesson Plan

Slide 27 - hand out 8.G.4 Similar figures and transformations Launch activity.  Answer key for facilitator:  8.G.4 Similar figures and transformations Launch activity answer key

Slide 28 hand out 8.G.4 Similar figures and transformations (geogebra) or 8.G.4 Similar figures and transformations (pencil)  Answer key:  8.G.4 Similar figures and transformations (geogebra) answer key

	
60 minutes

	
.G.5

Slides 33 - 39
	
8.G.5 Angles Everywhere Lesson Plan

Slide 36 - hand out 8.G.5 Angles Everywhere handout  Answer key for facilitator - 8.G.5 Angles Everywhere handout (answer key)

	
60 - 90 minutes

	
8.G.6 and 7

Slides 40 - 52
	
Slide 43- hand out 8.G.6  - Proof of the Pythagorean Theorem and 8.G.6  Cm Grid Paper

Slide 48 - hand out 8.G.6 – 7 “Is That Right?” Participant Handout

Slide 51 - hand out 8.G.6 – 7 “Making the Play” Participant Handout

	
90 minutes

	
8.G.8

Slides 50 - 58
	
8.G.8 What is this Figure Lesson Plan

Slide 54 - hand out 8.G.8 What is this Figure Launch Activity

Slide 56 - hand out 8.G.8 What is this Figure Student Activity.  Answer key for facilitator - 8.G.8 What is this Figure Student Activity (answer key)

	
45 - 60 minutes

	
8.G.9

Slides 59 - 68
	
8.G.9 Understanding and Applying Volume Formulas Lesson Plan

Slide 63 this slide introduces videos that can show the derivation of different formulas.  Teachers can make this into 3 different lessons from this information:

Volume of a cylinder:
https://www.youtube.com/watch?v=jP4P50lA-SE

Volume of a cone:
https://www.youtube.com/watch?v=xwPiA0COi8k
https://www.youtube.com/watch?v=0ZACAU4SGyM

Volume of a sphere:
https://www.youtube.com/watch?v=YNutS8eIhEs

Slide 65  hand out 8.G.9 Glasses Problem Student Activity.  Answer key for the facilitator - 8.G.9 illustrative Mathematics 112 Glasses (answer key)

Slide 68 refer to the SMP locus sheet
	
Three 30 minute lessons and 15 minute activity
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