2009 Leaders’ Notes
General Materials and Supplies:
Overhead projector/Document camera
Markers
Scissors (12-15 pair)
Pattern blocks
Glue sticks (12-15)
Blank paper (any size)
Shape Journal (Handout )

Slide

Grade 1

Module 4

White board markers
Essential Standards
Geoboards (12)
File folders (12-15)
4” white cards
Geo-dot paper (Handout )
What Do I Remember (Handout )
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Chart paper
3 X 5 Index cards (6 per participant)
Rubber bands for geoboards
Sets of 3-D shapes (1 per table if possible)
4” construction paper squares (vary color)
Pattern Block Puzzles (Handout )
Geometric Terminology

Tasks/Activity

(Slide 1) PARTNERS for Mathematics Learning
This module focuses on geometry. Since it is the fourth module, you may want to bring a few
copies of the 2009 Essential Standards and the Big Ideas in case participants forget to bring their
copies.

(Slide 2) What is Geometry?
The root words of “geometry” help to define the term, but earth measurement is not a sufficient
working definition. Ask participants to help craft a definition that all can agree upon.
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 threedimensional objects provide children with opportunities to discover attributes and relationships
among the geometric shapes. Collaboration with the art teacher in the elementary school offers a
way to strengthen and integrate geometry into the students “real world.”
(Slide 3) 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. Even without direct instruction or teaching, children begin to generalize about
circles, triangles and rectangles based on their own observations and experiences.
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(Slide 4) Essential Standards
Ask a different volunteer to read each bullet and to comment if the content is likely to already be
in grade one instructional programs or not. Don’t dwell on the standards at this point, but let
participants know that these three standards are addressed in the module

(Slide 5) What Do We Remember?
Have participants complete the chart in handout 1. As they finish, they should talk with their
neighbors.
Move around the room and ask tables to generate a list of what will students need to know and
be able to do to master these essential standards. Also, what new vocabulary will students need
to learn? This list can be continued as you go through this module.
(Slide 6) Polygon
The next slides define and illustrate most of the terms on the charts. Let participants know that
there are some terms that are not in the essential standards for their grade, but all of the terms
should be thoroughly familiar to teachers.
Move through the slides rather quickly and encourage participants to add to their notes. Be sure
to talk about the strength of examples and NON examples.
(Slide 7) Quadrilateral
Mention to the group that what is true of a polygon will also apply to a quadrilateral.
All of the blue figures are both quadrilaterals and polygons.
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(Slide 8) Parallelogram
Not all quadrilaterals are parallelograms. Only those quadrilaterals with opposite sides that are
parallel (2 pairs of parallel lines) can be classified as a parallelogram.

(Slide 9) Rectangle
Rectangles are quadrilaterals that are also parallelograms with special corners (right angles).

(Slide 10) Rhombus
Be sure to mention the two spellings for the plural of rhombus (rhombuses or rombii). Notice
that the rhombus has 2 pairs of parallel sides and all of the sides are the same length.
Ask: Which pattern blocks can be classified as a rhombus? (square, tan and blue parallelograms)
(Slide 11) Square
Point out that a square meets all of the criteria for a rectangle and for a rhombus. While a
rhombus does not have to have right angle corners, squares do. All squares are also similar
figures.

(Slide 12) Squares Are Rhombuses Are…
Look at this graphic showing embedding these shapes. Squares, rhombuses, rectangles,
quadrilaterals, are all polygons. Squares are the most specific of these figures; they include the
criteria for each “class.” Ask a volunteer to explain the graphic.
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(Slide 13) Trapezoid
While there is some discussion among mathematicians about the definition for a trapezoid (one
pair of parallel lines or only one pair of parallel lines), DPI uses the interpretation on the slide.

(Slide 14) Hexagon
The yellow pattern block is an example of a regular hexagon (all angles are equivalent). Often
children do not recognize irregular shapes. Ask a participant to explain why the pink, red, and
green figures are hexagons and the blue and yellow ones are not.

(Slide 15) Avoiding Misconceptions
The slide shows the same shape in a different orientation. A simple turn or flip of a shape often
confuses a young learner. Shapes should be presented to students in a variety of ways and
orientations. They also need to focus on the shape – not the color – when identifying polygons.

(Slide 16) Two-Dimensional (2-D) Shapes
The point where two line segments meet on a polygon can be informally thought of as a
“corner.”

(Slide 17) Shapes? Sides? Corners? Congruent?
Hold up a blank sheet of paper and use it to model as participants answer the questions.
• What is the shape? A rectangle (quadrilateral or parallelogram)
• How many sides? 4
• How many vertices? 4 Ask a volunteer to point to the vertices.
• How can I cut this shape to get two smaller rectangles? Take the response from the
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participants and cut the rectangle as you are directed. Be certain to ask where to cut. Most likely
they will have you cut two congruent rectangles.
•Are the two rectangles congruent? Model how to compare the rectangles by superimposing one
shape on the other. Verifying that two shapes are congruent if one fits perfectly on top of the
other shape. Discuss why or why not the shapes that you cut may fit the rule.
• Hold up a second piece of paper and ask Are there other ways to cut this shape into 2
rectangles? Yes, many ways
• Hold up another sheet of paper and ask participants to tell you where you should cut if you
want to make two triangles with just one cut. Cut as suggested. Use another piece of paper and
follow a different suggestion for the cut. Compare the sizes of all of the triangles that you cut.
Identify the sides and vertices of each.
Remind participants that this is a task an questions that they can use with their students.
(Slide 18) Cutting Corners
Give five index cards per person to each table. Each card will be used to make a specific cut.
(There are directions for five different cuts…one per card.) Participants should label each shape
after cutting. They should also note the letter from the slide. Note the question in red at the
bottom of the slide.
(Slide 19) Cutting…
Participants will compare their cards and cuts to the examples on the slide.
Do the shapes have to look exactly like these to be correct? (similar looking, but not exactly the
same size) Why or why not? Discuss.
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(Slide 20) Shapes on a Geoboard
Note: Have extra copies of the geoboard dot paper available.
Assign different shapes to different pairs of participants: rectangles, triangles, squares, hexagons.
(Note that you could also use parallelograms. If you use this, ask participants why this will be a
huge category.) Encourage participants to use the geoboard dot paper (and any other recording
scheme they wish).
When you debrief, ask about their predictions and their results. Were they surprised? Did they
predict too many or too few? Ask them to talk with a partner about why this task is a good one
for grade one students.
(Slide 21) Fashioning Four
Have participants follow the directions on the slide and discuss the last question at their tables.
Ask a person from several tables to share their discussion. Geoboards allow students to explore
shapes according to different criteria. Suppose, for example, that the directions are to make foursided, closed figures. In the classroom students can make both regular figures and ones like those
on the slide.
(Slide 22) Polygon But Not a Quadrilateral?
Invite volunteers to read the statements one at a time and answer the questions explaining or
giving examples to explain how they know. Be certain to allow others to add to the justifications.
• Are all quadrilaterals polygons? (yes)
• Are all polygons quadrilaterals? (no)
• All squares are rectangles? (yes)
• Are all rectangles squares? (no)
• Can the same figure be a parallelogram and a rectangle and a rhombus? (yes)
• Are all polygons closed figures? (yes)
• Are all plane figures polygons? (no)
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(Slide 23) Big Idea for Geometry
The six faces on the cube (a three dimensional figure) are squares (two dimensional shapes).

(Slide 24) 2-Dimensional to 3-Dimensional
Give participants a few minutes to read information on the slide. Ask a volunteer to define a
vertex, edge, and face.

(Slide 25) Pyramids
Use models of solids to reinforce the information on the slide. Square base and triangular base
pyramids are the ones that primary children are most likely to see.

(Slide 26) Prisms
Prisms have two bases that are congruent. The sides are parallelograms (and usually rectangles
in the models that young students see). Prisms are names by the shape of the base.

(Slide 27) Three-Dimensional Shapes
Have participants take a moment to look at the 3-D models you have on their tables that match
the pictures on the slide.
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(Slide 28) Building on Strengths
Ask a volunteer to read the quote on the slide. Ask if there are any comments before moving on.

(Slide 29) More Information
Prepare in advance four sheets of chart paper labeled with one of the following vocabulary
words on each: Perspective; Orientation; Attribute: Property. Post the chart papers on the wall
with some distance between them.
Focus participant’s attention on the standard in the upper right corner of the slide. Number
participants 1-4. Give each group one (different) color marker. All 1’s gather by the first poster
and so on. When signaled to begin, the 1’s will write examples of vocabulary used for
Perspective…other groups will do likewise with their term. Allow not more than 2 minutes
before signaling for each number group to move in a clockwise direction to the next poster.
When a group visits a different poster, they should use their color marker to add any additional
suggestions. Continue until each group has visited each poster. After participants return to their
seats, briefly discuss information shared on each poster.
(Slide 30) Oral Map
An oral map gives directions verbally rather than in writing. The focus on an oral map is to
emphasize positional and directional vocabulary. Have a participant from two different tables to
model the activity. Share the information below about using the activity in the classroom.
Before having a student to create their own oral map, the teacher may give oral directions to a
student about how to move from their seat to the door of the classroom. They may be as simple
as:
1. Stand beside your chair.
2. Turn to your right and walk 4 steps.
3. Turn toward the window and go forward 6 steps.
4. Turn to the left and take 9 steps.
5. You are at the door!
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A next step would be to have students to create their own oral map by saying which way they
turn and counting the number of steps out loud as they move around in the classroom or in any
location.
(Slide 31) The Path Home
Proximity, position, and direction are all addressed in this task. Have participants try the activity
as directed on the slide. Ask participants how they think their students would do.

(Slide 32) Over the Wall
Participants will need a variety of pattern blocks available at their desks to complete this activity.
They should sit side by side with a file folder between them creating a “wall” between them.
One person will build a simple design on the desktop and give oral clues to the partner as to
placement of the pattern block shapes. The partner tries to replicate the design.
Have participants discuss: What additional directions might you give students as they first do the
task? Some ideas might be to limit the number of pattern blocks that can be used in a design or
to have students use a piece of construction paper as a work mat.
(Slide 33) Different Perspectives
Working with blocks also gives students experience with perspective. As they build with blocks
they may build their structures from various viewpoints.
“How does it look when I lay on my stomach on the rug and look at it?”
“How does it look when I stand up and look down on it?”
A cylinder may look like a rectangle when viewed at eye level and like a circle when seen from
above. Even though the language may not be advanced in the young child, there is an awareness
and this gives the opportunity to talk about attributes and correct vocabulary.
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(Slide 34) More Information
Notice that the essential standards do not always clearly answer the question of “What do
students need to know and be able to do to master the essential standard.”
Invite participants to look at the draft of the standards and see if they are clear on the
expectations
(Slide 35) Pattern Block Puzzles
Participants will complete this activity at their tables. They will use the blackline master from
their notebooks (Grade 1 - Module 4 - Handout 2) for this activity.
After the shapes are completed, discuss the variety of ways the pattern blocks could be used to
cover the puzzles. Who used the most blocks? How many did they use? Who used the least?
How many did they use?
(Slide 36) Good Moves…
Questions such as the ones listed on the slide engage students in class discussions at the
conclusion of puzzle activities. It is likely that someone will mention that the tan rhombus and
the orange square were not used often, if at all.
Questioning why could lead to the discovery that these two shapes do not fit completely on top
of any of the other pattern blocks.
(Slide 37) Shape Sorters
*Talk participants through the next three slides.
This activity is intended to teach children to differentiate between two-dimensional and threedimensional figures. The students are given a collection of geometric solids and attribute block
pieces. They are asked to categorize the collection in several different ways then to share what
they find or discover in small groups.
Talk about responses that first graders may have while completing this activity.
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(Slide 38) Teacher Led Discussions
After talking with students about their sorts, direct students to sort by specific criteria and to find
polygons that are faces for polyhedra. Possible partner pairs are square and triangle or the cube
and square.
Encourage students to explain why they think the 2d and 3d shapes are partners. Ask students to
think why some 3d figures have more than one partner (i.e. square based pyramid has square and
triangles), whereas others (i.e. cube has only squares) have only one.
(Slide 39) Model Ways To Record
After students share their explanations, show them how to trace, stamp, or draw the figures
creating the two-dimensional depiction of the three-dimensional figures.
Through this type of hands-on exploration and rich conversations among students and the
teacher, new vocabulary will surface, correct observations and discussion can be confirmed, and
incomplete observations can be expanded for the entire group.
(Slide 40) Two-Piece Shapes
Give each pair of participants 4 index cards or rectangular pieces of construction paper. They
need 2 cards of 2 different colors. Have them cut the rectangles on the diagonal giving them two
identical triangles. Explain that they are decomposing….or taking apart…the rectangle.
When the two shapes are put back together, they are composing the rectangle. What possible
combinations of shapes can be made with the six pairs of triangles? Allow time for participants
to experiment with finding different combinations. The only rule is that sides must be matched
with another side of equal length.
(Slide 41) Two-Piece Shapes
Have participants share new shapes they composed. Is any shape bigger than another? (no)
Teachers will need to help their students to understand that even though each figure is a different
shape, all the figures have the same total size…..or area. These discussions allow students to talk
about two triangles that are the same shape and size (congruent), triangles that are half (an equal
part) of the original rectangle.
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(Slide 42) Blocks With Faces
Demonstrate this activity by using the document camera or overhead projector. Have participants
take one polyhedron (3-D shape) to trace around. Ask them to notice that tracing around a shape
is not easy. Many young children will find the task difficult from a fine motor point of view.
Children who have difficulty can use cut-outs of shapes (so they trace inside with the perimeter
of the figure containing the pencil) or use stamps to show the different faces of their polyhedea.
As students begin to explore three-dimensional shapes they can increase their awareness of the
shapes by this tracing activity. When they trace around the faces on their block, they should
describe orally the attributes.
The activity can be extended after students have traced several blocks by using the recorded
tracings as task cards. The job for the other students would be to match each block with the
outlines of its faces. Children will begin by exploring and finding out what shapes are formed
when they draw around various faces on different blocks, they will later move to a more
systematic approach. At this point they will be able to draw around all the faces for a particular
block and keep track of what they have done.
(Slide 43) Face Maps
A face map is a picture of the faces of three-dimensional shapes. Ask what 3-D figure the slide
illustrates. Teachers can prepare face maps for students using various 3-d shapes.
Students will identify the shape on the map and write the word in the blank. A word bank of
vocabulary words is helpful.
(Slide 44) Mystery Shape Maps
To prepare mystery shape maps, the teacher traces one face of different geometric solids on task
cards. Only one face of each shape should be traced. The shapes and the task cards are gathered
and students must solve the mystery by matching the shape to the face traced on the correct task
card. When the shape is matched, the student will name the solid. Students may also create
additional cards by following the same steps as the teacher.
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(Slide 45) My Shape Journal
After introducing a shape to the class, students can record the information about that shape in
their shape journal. They will name the shape, write a description of the shape, draw a picture of
the shape and then draw or write what their shape looks like. “My shape is a triangle and it
looks like the roof of my house.” Making a connection to the world is important for first graders.
(Slide 46) Quilt With Me
Decide if there is time to do this activity or just to talk about it. If time, participants will choose 4
squares from the collection of paper squares on the table.
NOTE TO LEADERS: Background squares and the colored squares must be the same size. After
cutting some or all of the squares diagonally, pieces should be arranged to cover the white
squares provided. When the arrangement is complete, paper pieces can be glued to the card
finishing the quilt square.
(Slide 47) What Do You See?
Next the participants will pass their square to the person on their right and continue to list shapes
and pass. When the square is returned to “owner,” the table group will place the square together
to make a table quilt. (These will be attached or affixed to any other surface.) After the quilt is
assembled, participants will use positional and directional words to identify the location and
name of shapes in the quilt.
(Slide 48) Math Fair Blues
Tell participants that this is a good book to read to the class. Ask them for other suggestions.
Share the book, Math Fair Blues, or another that you have if time allows. A picture walk
through the book may substitute for reading aloud.
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(Slide 49) Still Circling…
Refer participants back to the question posed at the beginning of this module: What do students
need to know and be able to do to master these essential standards?
Allow a brief time for them to discuss how this question has been addressed in this module by
referring back to their table list.
(Slides 50-54) Credits
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