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Module 5 Geometry
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General Materials and Supplies:
3-D shapes. Sets of shapes for every 3-4 people Shapes to include are: spheres, cones, cubes, cylinders, cones, prisms and pyramids
30 sheets ledger paper
What’s in the Box? Large socks (1 per 3-4 participants) for 3 solids or can use empty tissue boxes or lunch bags
Examples of stamping faces—slide 22
Example of cut apart box—to show 6 faces of a rectangular prism
Index cards cut for one rectangular prism: 60 3x5, 60 2x5, 60 5x8 This will be for demonstration
3-4 rolls of masking tape
2-D shapes on cardstock—cut out
10-15 sets of Geometric Match Me Cards
2 overhead geoboards
30 geoboards and geobands
Geodot paper
scissors
Valentine Quilt sample
Slide

Tasks/Activity
(Slide 1) Module 5
Introduction slide for Module 5 - Geometry Grade 2
The purpose of this module is to address the Geometry Essentials Standards.

(Slide 2) What is Geometry?
Geome Geometry: definition
“geo” means earth
“metry” means measure
Geometry is the tool for understanding the world.
Geometry is an important tool for understanding the world around us. It is an area of math that

Personal Notes

students find exciting. As students work more with computers they are asked to use more
visualization skills. In the geometry strand children learn to describe, compare, classify, represent
and relate to objects in their own environment. Their own experiences with two-dimensional and
three-dimensional objects provide children with opportunities to discover attributes and
relationships among the geometric shapes.
(Slide 3) Geometry…
Read the quote from Han Freudenthal, a mathematics researcher from the Netherlands.
Ask participants to share their definition of geometry.

(Slide 4) Why Study Geometry?
Go over some of the reasons for studying geometry.
Before going to the next slide ask, “What are other reasons to study geometry?”
Have them talk with a partner. After a few minutes elicit ideas from the group.

(Slide 5) Why Study Geometry?
Fraction concepts are related to geometric part-to-whole ideas.
Ratio and proportion are directly related to concepts of similarity, measurement and geometry.
There are many mathematical relationships such as area, perimeter, surface area, and volume that
relate to geometry.
(Slide 6) Why Study Geometry?
Listed on this slide are some ideas about professions or everyday activities that rely on geometry.

(Slide 7) We Know That…
Many of the foundations for geometric thinking are laid early in a child’s life……….long before
their formal school experience begins. Colors, sounds, shapes, and locations, are some of the first
things infants learn to recognize. From birth, infants begin to struggle to make sense of objects in
their environment.
(Slide 8) Children’s Experiences
Some children come to school with many experiences.
As children play with blocks, stacking and building, they are learning how the shapes fit together
and fill space. They learn how changing the position of the block or puzzle piece make things fit
or not fit. “If you try turning that piece around, it might fit in that space.” “Tell me how you
knew that block would work in that place?”
(Slide 9) Big Ideas of Geometry
Have a volunteer read the bullets listed on the slide are the K-5 big ideas for geometry. The first
three relate to the 2nd grade Essential Standards.
.

(Slide 10) Essential Standards
Have participants look at the Essential Standards for 2nd grade geometry.
Allow them a few minutes to read through them, discussing them at their tables.

(Slide 11) A Big Idea for Geometry
One of the big ideas for geometry is that two-dimensional shapes are combined to make 3-D
shapes. 2nd grade students must
 Describe attributes and construct three-dimensional shapes; relate the shapes of the faces
of three-dimensional objects to two-dimensional shapes.

(Slide 12) What’s in the Box?
Have participants divide into groups of 2 or 3.
One person per group places a geometric solid in a sock/box/bag without the others seeing.
Another participant places his hand in the sock/box/bag and feels the geometric shape.
He describes the attributes (faces, vertices, shapes) on the shape and then names the shape.
What would the teacher need to do before the students actually did this activity?
o use the vocabulary: faces, shape names
o model the activity to make sure the description is part of the activity
o model what she does not want to happen in the activity—just naming the shape, playing,
looking at the shape, etc.
(Slide 13) What’s in the Box?
As a group, discuss how this activity might help build student understanding of geometric solids.
Ideas that might surface:
o visualizes the faces as they feel them
o builds vocabulary
Ask what the teacher would need to do to make sure the vocabulary is used during the discussion.
o model the activity
o use the vocabulary during class discussions
o pictures of the shapes posted.
o shapes available for groups so they can see a variety of shapes as they are feeling the
shape in the sock.
Have participants find the Geometry Terminology Handout. Ask them to mark on their pages
indicating which shape names refer to 2D shapes and which refer to 3D shapes. Allow a few
minutes for participants to share with each other at their tables.
(Slide 14 ) Mystery Bag Grab
Describe this next activity but do not have participants actually do it.
This is a similar version of the “What’s in the Box?” In this version the students need two sets of
the same shapes. One set goes in the bag and the other set is laid in front of the students. One

student places his/her hand in the bag and “grabs” a shape. He/she then looks at the shapes on
the table and tells the shape he/she has grabbed. The shape is pulled out of the bag and the
students check to see if they are the same.

(Slide 15) Geometry Definitions
Look back at the geometry definition handout. Read through these definitions.
Ask participants to think about any area that is unclear for them. As we go through the module
look for activities or explanations that address these areas or do not address them. Ask for
clarification throughout the module.
(Slide 16) 2-Dimensional to 3-Dimensional
In building their understanding of the structure of objects, children must move between twodimensions and three-dimensions (Van de Walle, 1997). As students draw, build, and take apart
solids, children see how flat surfaces come together to form an object that they can pick up, hold,
and rotate.
(Slide 17) Three Dimensional Shapes
Look at the pictures of three dimensional shapes listed in the K and 1st grades Essential
Standards.
3-dimensional shapes have length, width and depth.
Spheres, cubes, cylinders and cones, prisms and pyramids are examples of 3D shapes.
Ask participants to identify what attributes they would like for children to know about these
figures. Discuss as a whole group (answers will vary).
(Slide 18) Types of Prisms
Look at the prism slide. Explain that these are polyhedra which are three-dimensional shapes
whose sides are formed by polygons (straight-sided plane figures).
Students are not expected to know the names of the different prisms. They should be able to look
at the attributes of these shapes and determine how they are alike.

Ask participants to identify what attributes they would like for children to know about these
figures. Discuss as a whole group (answers will vary).
(Slide 19) Types of Pyramids
Look at the pyramids.
Discuss what makes a polyhedron a pyramid. It has a base and triangular sides that meet at a
point or vertex. Pyramids are named by the shaped of their base. Thus the first pyramid in the
slide is a rectangular pyramid because its base is a rectangle.
Students are not expected to know the names of the different prisms. They should look at the
attributes of these shapes and determine how they are alike.
Ask participants to identify what attributes they would like for children to know about these
figures. Discuss as a whole group (answers will vary).
(Slide 20) Tracing Faces
Have participants choose a prism or pyramid and trace the faces of the shape on ledger paper. As
they are doing the tracing ask them to think about how this helps students relate the shapes of the
faces of three-dimensional objects to two-dimensional shapes.
As they are tracing the faces have them think about questions they would ask students as they are
tracing the faces.
•

Do not click the next slide until participants share ideas.

•

Let participants share ideas for questions they would ask students.

(Slide 21) Questions to Ask Students
Possible questions you could ask as students are tracing faces are listed on the slide.
When students are looking at the characteristics of their shapes they are looking at attributes of
that shape.

(Slide 22) Stamping Faces
(The workshop leader could make some examples to share.)

Explain how the teacher can stamp or trace the faces of a geometric solid. Trace all the faces
onto one sheet of paper. Do this for several different 3-D solids. Place the papers and their
corresponding solids in a center. The students match the 3-D solid with the correct set of faces.
All the faces must match.
Later students could create their own sheets and have classmates find the shape.
(Slide 23) Other Ideas?
Have participants share ideas on how this activity might help students relate 2-D to 3-D shapes.
Ask for other ideas on how to help students make this connection.
Other ideas might be:
o make 3-D shapes with toothpicks and marshmallows and then write about them.
o use nets from Week by Weeks Essentials
o have a collection of boxes, pyramids, cylinders from “real life” (grocery story items) and
have students sort them. They could sort them by faces.
o build a building or other structure with blocks and draw what they made.
(Slides 24) Creating 3-D Shapes
Have participants share ways students can construct 3-d shapes. Ideas that might be shared:
o Plastic coffee stirrers with modeling clay. Take coffee stirrers and use modeling clay at
the vertices.
o Roll newspaper and make rods. Connect with masking tape.
o Toothpicks and marshmallows. Use stale marshmallows as the connections.
o Tape rectangles made from index cards or cardstock.
o Use premade pages that show the net of a figure and tape it together.
o Use commercial materials such as 3D Geoshapes and Polydrons.
(Slide 25) Making Polyhedra
1. Show the participants the cut apart cereal (or other type of box) box. It should have 6
rectangular faces.
2. Demonstrate taping the edges together (use a small piece of masking tape) to reassemble
the box. As you are taping it together model the geometric vocabulary you would be
using with the students (examples edge, vertices, rectangles, faces, congruent, etc.)

3. After you make the box explain that they are going to make polyhedra from the shapes. If
the shapes are already cut apart the activity will go much faster. The handout, “Making
Polyhedra” has the directions and the shapes.
4. Give each group an assortment of shapes and have them make shapes.
5. Place masking tape in several locations. You may want to tear off long sections and place
on participants’ tables.
When most are finished have them discuss the Essential Standards from 2nd grade that this
activity would address.
(Slide 26) Making Shapes
Ask participants what classroom logistics they might want to consider before doing this activity:
Ideas:
o You can go around and give each student a long strip of masking tape.
o In the classroom you may not want to give all shapes at one time to all students.
You could give each group a different set of shapes. Make a 3-D shape from the
shapes they’ve been given. After making one shape you can travel to different
groups and use their shapes.
o Have students cut out several pages of shapes on one day and then make the 3-D
shapes on different days.
o Have models of the 3-d shapes available.
(Slide 27) Sorting Polyhedra
After the participants have made their shapes have them sort them and place them in a graph. Or
you can just discuss this and show the graph on the slide.
What cautions do you need to take when lining up shapes of different sizes? For example, the
column with the larger shapes may look like it contains more shapes, though it does not.
(Slide 28) Making Boxes
Demonstrate another way of making rectangular prisms. Directions are on the handout, “Making
Boxes.”
Demonstrate making the rectangular prisms from index cards.

This could be another class activity for students or it could be an assessment of this essential
standard.
Ask participants what questions they would ask if this were an assessment task.
Possible responses:
o What shapes make this figure?
o Where are the edges?
o How many faces does it have?
o Where would you see this shape in the real world?
o What is this shape (rectangular prism)?
o How would you describe a rectangular prism to a first grader?
(Slide 29) Match Me
Read the description on the slide. Ask participants what shapes match this description.
There are several possible answers : cube, square based pyramid, square based prism,
This activity focuses on identifying and naming pyramids, prisms and cylinders. It blends
geometry with problem solving. Students use guess and check as they revise their possible
solutions. They have to focus on the similarities and differences among the three-dimensional
shapes.
(Slide 30) Geometric Match Me
Have participants use the Geometric Match Me Cards to determine the 3-D shapes that match the
cards.
There is a handout, “Geometric Match Me” that explains this activity.
Students can use the geometric shapes made previously from the paper shapes, toothpick shapes,
nets or commercial materials to help them determine the shapes.
After working on these for a few minutes have participants share their ideas for the points on the
slide.
(Slide 31) Comparing Shapes
When students build 3-D shapes they compare the shapes to see if they are congruent, different
or same size, different shapes, etc. This addresses the second Essential Standard for 2nd grade
geometry.
Have participants look at the geometry Essential Standards. Briefly review how this standard has
been addressed so far in the module.

Possible responses:
What’s in Box—comparing shapes according to shape and size, different orientations
Tracing Faces—looking at congruent faces, looking at different shapes to make a 3-D shape
Stamping Faces-- looking at congruent faces, looking at different shapes to make a 3-D shape
Creating 3-D Shapes and Boxes—looking at same shape, different size, matching edges for same
size, different orientations
Sorting Polyhehdra—comparing shapes by size and shape
Geometric Match Me—congruence, different orientations
Another way of addressing this standard is through shapes on the geoboard.
(Slide 32) Shapes on the Geoboard
Look at the two triangles on two overhead geoboards. If there is time participants can make the
triangles on geoboards
Ask participants how 2nd graders might talk about them.
Then show the next two triangles on an overhead geoboard.
Note: The triangles are on the slide in case you can not use an overhead during the workshop.
(Slide 33) Shapes on the Geoboard
Showing these two triangles on the two geoboards, have participants explain how they are alike
and how they are different. How would they expect their 2nd grade students to discuss them?

(Slide 34) Sorting Triangles
This activity is explained in detail in the handout, “Shapes on the Geoboard.”
The next part of the activity can be done in two ways.
Option 1:
If there is time in the workshop you can have participants work through the activity explained on
the handout, “Shapes on the Geoboard.” In groups of 2-4 have them make a total of 8 different
triangles.
When you get the group back together have each group choose 2 triangles that they find

interesting.
Tape them up to the board.
Ask the group to tell how some of them are alike. Sort them into two groups according to that
rule.
Explain that this can continue as students sort them according to different rules.
Option 2
Have 8 different triangles already cut out of geodot paper. Tape them to the board (or use the
triangles on the slide). Have participants tell how to sort them.
Explain that this same activity can be done with any polygon. Also make sure participants know
that students need instruction on drawing shapes from their geoboard model. Teachers can
model counting the spaces, pegs and drawing lines with rulers.
Participants may want to share how they help students draw on the geodot paper.
(Slide 35) Vocabulary Opportunities
Language is one way students express their ideas and images about shapes. Children have their
own informal language which becomes a base for building more mathematical vocabulary as
well as geometric ideas. Through students’ verbal expressions, we gain insight into their
thinking.
Have participants share ways to support students in learning and understanding vocabulary,
transitioning from their own language to a more mathematical vocabulary.
(Slide 36) Frayer Model
This is an example of a graphic organizer as a way to develop vocabulary. Take a minute to go
through the four different quadrants and talk about how students would complete them.
There are other versions for this model. Participants may share graphic organizers that they use.
(Slide 37) Ways to Build Vocabulary
With a partner, choose (or as the leader assign) one or two of the bullets to discuss.
Share thoughts with the whole group.

Students will begin to use their informal language as well as mathematical vocabulary at the
same time as they hear words in a context. Teachers should keep in mind that “sense making”
precedes the accurate vocabulary. This process takes time. Do not expect students to use terms
as soon as they are told them. Provide repeated experiences to build ideas around concepts and
terms.
(Slide 38) Process Standards: Communication and Reasoning
Pose the question on the slide. Have participants share ideas.
Writing and talking about their thin king clarifies students’ ideas and gives the teacher valuable
information from with to make instructional decisions. This idea shifts the role of the teacher to
a role which allows students to assume more responsibility for their own ideas and thinking.
Students need ongoing opportunities to communicate and justify their thinking.
(Slide 39) Revisiting Geometry
Big mathematical ideas need to be revisited throughout the year. After completing a unit on
geometry students will need to do things during the year that reinforce geometric concepts. Art
activities provide opportunities to revisit these ideas.
The Valentine Quilt art activity allows students to work with symmetry, congruence and shapes.
The students glue 1 inch red squares (and cut some squares into triangles). All students make a
red heart. The hearts are congruent. They glue the red heart to a white square.
Then the students make a heart from red paper by folding the paper in half, drawing half a heart
on the fold and cutting it out. They glue it on a pink square
Next they decorate their heart.
The quilt is put together in a pattern.
There is a handout, Heart Quilt, describing this in more detail.
If time ask participants to share ideas they have for integrating geometry throughout the year.
(Slide 40) Geometry
Have a volunteer read through this quote. It is a reminder that geometry inspires and interests
many students.

(Slide 41) Geometry
Have a volunteer read the quote.

(Slide 42) Essential Standards
Look through the 2nd grade geometry essential understandings and the Problem Solving and
Reasoning objectives to see what was addressed through the previous activities: What’s in the
Box?, Mystery Grab Bag, Tracing Faces, Stamping Faces, Creating 3-D Shapes, Making Boxes.

(Slide 43-46) Closing Slide and Credits

