2009 Leaders’ Notes
General Materials and Supplies:
Overhead projector/Document camera
Markers
Yarn (12-18”)
I Have…Who Has? cards
Rubber bands (for geoboards)
Reflection sheet (Handout)
Slide

Grade Kindergarten
White board markers
Essential Standards
Pattern blocks
Geodot paper (Handout)
File folders (12-15)
Algebra Article (Handout)

Module 4

page 1

Chart paper
Rolls and Slides (Handout)
Brown paper lunch bags (10-12)
Geoboards (12-15)
Blank paper

Tasks/Activity

(Slide 1) Partners for Mathematics Learning
This is the title slide for kindergarten fourth module. As you begin, remind participants about the
sign-in sheet and take care of any other business or follow-up from previous professional
development.

(Slide 2) Quote
This module focuses on geometry. Often in elementary schools geometry has not received much
attention beyond recognizing and naming a few regular basic shapes. Traditionally more time is
spent on number, which is appropriate. However, children live and move in a spatial world and the
study of shape and space blends with children’s developing understandings of number
relationships.
(Slide 3) What is geometry?
Geometry is the study of shape, space, and navigation. In geometry children learn to describe,
compare, classify, represent and relate to objects in their environment. Their own experiences with
two-dimensional and three-dimensional objects provide children with opportunities to discover
attributes and relationships among the geometric shapes.
Remember that collaboration with the art teacher in the elementary school offers a way to
strengthen and integrate geometry within activities led by other teachers.
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(Slide 4) Big Ideas in Geometry
These are the three big ideas from last summer’s professional development that are important for
kindergarten students.

(Slide 5) Action Words in Geometry
Have participants examine the Essential Standards for geometry and list the verbs contained in this
standards. Give tables time to identify the verbs and discuss what the expectations are for
kindergarten students.
Make a chart of verbs and post in the room. Tell participants that they will refer back to these
verbs at the end of the module.
(Slide 6) 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. Faces, hands, feet, toys, bottles are figures that they learn to recognize and they
begin to make relationships among them.
Children are introduced to a world of geometry from infancy through mobiles over cribs, blocks,
sorting toys, puzzles, and books that are read aloud to them. Even without direct instruction or
teaching, children begin to generalize about circles, triangles, and rectangles based on their own
observations and experiences.
(Slide 7) Formative Assessment
Observation and conversation are powerful formative assessment tools. It is helpful during the
early days of kindergarten to determine what shapes students already know. If the class as a whole
knows basic polygons, then the instructional program can move quickly into more in-depth work
with attributes.
Simple tasks, such as some in this workshop, become widows into students’ thinking and
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reasoning. Student work samples, when available, can serve as documentation of student
understandings. What is important about formative assessment is that the information gathered is
used to make instructional decisions. Remind participants of the discussion of ways to keep
anecdotal records from the first kindergarten module.
(Slide 8) Polygons Are 2-D Shapes
There are about 10 slides that are included to serve as a reminder for participants about geometric
terms. “Polygon” is like a family name; it includes many shapes. Call participants’ attention to the
attributes on the slide.
The last handout in their packet gives geometric vocabulary. Again, these definitions for teachers’
content knowledge – not a list for children to memorize.
(Slide 9) Tell About Triangles
Students always need to see non-examples as well as examples. Ask: What properties do you want
children to know about triangles? (closed figure, formed by 3 line segments that meet in 3 vertices)
Ideas about shapes may be fairly well established as early as 5 years old. Their generalization that
a triangle is only an equilateral triangle (or isosceles) may be difficult to change. A right triangle
might be considered a half of a triangle. A triangle that doesn’t look like the green pattern block
(different color) might not be identified by a child as a triangle.
(Slide 10) 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 11) 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 12) Rectangle
Rectangles are quadrilaterals that are also parallelograms with special corners (right angles). This
is one of the shapes that kindergarten children are expected to recognize and describe.

(Slide 13) 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 14) 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 15) 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.
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(Slide 16) 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. To a
child a square that is rotated (a change in orientation) is not considered a square.

(Slide 17) A Square IS a Rectangle
The thinking that a square is not a rectangle can be deeply rooted in a child’s mind if children
never have an opportunity to discuss the criteria for each (attributes/properties). Teachers must
rethink the idea of a square being in a category all by itself.
In order for children to develop a more accurate understanding of the basic geometric concept,
they must experience and discuss that a square is a rectangle with four congruent sides. Teachers
should use mathematically correct definitions of shapes at all grade levels.
(Slide 18) 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.

(Slide 19) Can You Make It?
Divide the group in half. Have participants work with a partner to do these activities. Explain that
half of the participants will follow the directions on slide 19 and half will do the task on slide 20.
Show this slide and then the next so participants will know their task.
They should talk first and record their estimates. Encourage them to make a plan for recording
their triangles and rectangles before they begin making them. Give participants extra geoboard dot
paper as needed to record what they discover (GrKModule4Handout1)
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(Slide 20) Can You Make It?
The geoboard investigation can take a long time, especially if participants are enthusiastic about
finding the maximum number of figures, so judge the amount of time you can allow according to
where you are in the professional development.
These tasks are appropriate for students, but some will not be able to record on paper what they
build. (Conversations with the teacher about their figures can substitute for the recording.) Notice
that the same task could be repeated with 5-sided or 6-sided figures, giving students an opportunity
to count the line segments over and over.
(Slide 21) Can You Make It?
Discuss the questions on the slide. Participants may want to know how many triangles or
rectangles are possible. Ask them to decide among themselves.
Grayson Wheatley who shared this task insists that we should not give answers, but ask people to
convince themselves if they have found them all.
(Slide 22) Can You Make It?
Don’t take time to do this activity, but talk about the task. In the classroom, students would make a
shape on their geoboards. They could then sort themselves (by number of sides or criteria they
establish) and create a class graph. Ask participants how this activity relates to the earlier data
module
and the discussions of concrete to pictorial to symbolic graphs.
(Slide 23) I Have …Who Has?
Talk through the procedure for playing the game then pass out the cards and have the participants
play the game. There is a smiley face on the “I have….” side of the card to model a response.
The questions and answers will link so that the last question will be answered by the person that
began the game.
Discuss what information you might gain from observing student play this game.
Let participants know that the blackline masters for I Have…Who Has? are designed to be copied
two sided (back and front) and MUST be printed in color. The cards are in 5 separate PDF files on
the CD (GrKModule4Handouts2-6).
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(Slide 24) More than Naming Shapes
Many times for students in kindergarten geometry means learning the names of basic geometric
shapes. If children learn to recognize a shape without understanding what attributes (properties)
define that shape, they may formulate incomplete or inaccurate information.
Recognizing the attributes of shapes, allows students to notice how shapes are alike and different
and to classify them. Students identify and sort by attributes such as the number of sides, the
number of corners (vertices), and, for 3-D figures, the number of faces.
(Slide 25) Identifying Attributes
Using the word “attributes” (or “properties”) in the classroom is important to the learner. Some
attributes of 3-D shapes are shown on the slide.
At tables, have participants generate a list of attributes for two- and three- dimensional shapes.
Give participants 3-4 minutes.
At the end of this time ask each table to share (but not repeat what has already been reported).
Record responses on chart paper. If necessary, prompt participants’ thinking by asking what other
attributes might be used to describe these three shapes (number of faces, number of edges, rolls or
does not roll, etc.).
(Slide 26) Classroom Activity: Roll or Slide?
*Talk through this slide but participants will not do this activity. You may choose to demonstrate
using items in the room. Another idea related to attributes of two- and three-dimensional shapes
involves using “real world” objects.
Using a collection of familiar items (cereal boxes, oatmeal boxes, canned veggies, balls, gift
boxes, etc) have students experiment with each shape, placing it on the work mat in the appropriate
space (GrKModule4Handout7)). The teacher should question the students about placement in
order for them to justify their thinking.
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(Slide 27) One Difference
Notice that participants do not actually place blocks on the workmat. This workmat is designed to
be used with attribute blocks or Relationshapes that were in the earlier NC Mathematics
Manipulatives kits. The One Difference workmat follows the Roll or Slide workmat. One line
connects each circle, so objects placed must be different in one way from that in a connected
circle.
Discuss the questions on the slide. The workmat may be modified to be more challenging by
connecting two of the circles with 2 lines.
(Slide 28) Step by Step
Use this activity as a demonstration on the overhead or with the document camera. Have
participants to respond as students. Since a lot of time was spent on sorting and classifying last
summer, do not dwell on the activity, rather move through it quickly.
Use a collection of shapes and yarn, a hoop, ring, or piece of paper to identify a space. From the
collection show one of the shapes to the students and have a participant describe its attributes.
Based on one attribute that you wish to focus on, put this shape inside the circle. Choose another
shape that has the attribute you are focusing on but do NOT name its attributes. Place it in the
circle. Then choose a third shape that does NOT have the attribute you are focusing on. Again do
NOT name its attributes; place the shape outside the circle. Say, “I put this shape here because it
does not follow my rule.” Select another shape and put it in the correct place, (Inside the circle if
it follows the rule, or outside the circle if it doesn’t follow the rule.)
Ask participants to choose another shape and decide if it belongs in the circle or outside the circle.
The participant must name the attribute and justify the reason for placing the shape.
(Slide 29) Attributes
Remind participants about the Guess My Rule activities from the previous year’s professional
development and this year’s module 3. Participants will be able to answer the questions on this
slide very easily. Just remind Leadership Team members that new teachers may not be familiar
with how to manage Guess My Rule activities. This slide and the previous one provide some
guidance.
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(Slide 30) I Spy…
A simple game of “I Spy” can help children to understand attributes. Find an object in the room
that is easily visible to all. Give no more than two or three clues naming attributes of the object,
i.e. “I spy something in our room that is circular, has black around the outside edge, has numbers
on it’s face. What do I spy?” (the clock) Ask two or three participants to “take a turn” spying.
(Slide 31) Mystery Bag Grab
The same tasks that are learning activities can often be used as assessment tasks. This is one
example. The teacher places shapes in a bag and a matching set of shapes on the table. One
student reaches into the bag and chooses a shape without removing the shape from the bag. That
student describes the shape that he or she is holding and names the shape.
(Slide 32) Mystery Bag Grab, Variation
Follow the same procedure as on the previous slide except that the student describes the shape and
a second student names the figure. Or, the second student listens to the description and chooses a
shape from the table that fits the description then names the shape. The first student then removes
the shape from the bag to compare the two.
Allow participants time to try this activity at their table. Ask participants to describe other
activities they use to focus on attributes of two- and three-dimensional figures.
(Slide 33) Summarize: 2-D Connections to 3-D Figures
Ask each table to summarize and list three things that they feel are important in helping students
relate 2- and 3- D figures.
Go around the room and request one idea at a time from each group, asking them not to repeat
ideas.

page 9

2009 Leaders’ Notes

Grade Kindergarten

Module 4

(Slide 34) Implications for Instruction
Ask participants for their favorite shape, space, and directional and comparative vocabulary
activities; encourage the group to take notes as participants share.

(Slide 35) Drawing Shapes
Participants should draw the figures on their papers that are indicated on the slide.

(Slide 36) Drawing Shapes
Ask participants how many of them drew the rectangles with the sides parallel to the edges of the
paper. Note that changing a rectangle’s orientation in space does not affect the attributes of the
rectangle.
Ask: “How many of you drew the same shape triangle?” Many times we as teachers tend to
illustrate triangles using our favorite shape triangle instead of showing students equilateral,
isosceles, and scalene triangles.
Incomplete understandings sometimes arise because we as teachers do not give students a broad
variety of examples.
(Slide 37) Words Matter!
Correct vocabulary is important for understanding. Ask participants to use a blank sheet of paper
to complete this activity. Read the directions aloud, repeating each direction only once. Note that
the following activity is an adult activity...NOT a kindergarten activity! The purpose is to make
teachers aware of the importance of vocabulary and the difficulty of following complex directions.
Directions:
1. In the middle of your paper, draw a 1” square
2. Draw an equilateral triangle with 1” sides. The angle on the lower right side touches the

page 10

2009 Leaders’ Notes

Grade Kindergarten

Module 4

upper left vertex of the square.
3. Draw a vertical line to the top of the page from the top vertex of the triangle.
4. Draw a trapezoid whose top line segment is the bottom line segment of the square.
5. Draw a rectangle with a base that is twice the length of the height and whose upper right
corner touches the lower left vertex of the trapezoid.
6. Inscribe a circle inside the square. The circle’s diameter should be less than the length of the
side of the square.
7. Draw two diagonals in the trapezoid
8. Draw a parallelogram to the right of the square, but not touching it.
The completed figure is shown on the next slide.
(Slide 38) Words Matter!
Give participants a few minutes to compare their drawings with the figure on the slide. Notice that
one could follow the directions but the trapezoid could have a larger base or could be a right
trapezoid. The size of the rectangle and the parallelogram could also vary.
Ask participants what vocabulary was helpful and which clues were confusing or insufficient.
Many classrooms depend upon students being good auditory learners.
How does this task emphasize the problems with learning only from the teacher’s telling?
(Slide 39) Build My Design
Directions on the slide are for adults, but students can complete the task using the same directions
and no more than 3 pattern blocks. As they become more proficient with language, students would
make designs with more blocks. Be certain that partners are seated side by side (not across from
each other) so that right and left are the same for each person.
After each partner has an opportunity to build and describe a design, ask the group what
suggestions do they have related to the activity that will help children improve their use of
descriptive vocabulary.
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(Slide 40) Build the Rocket
Discuss this task, but do not have participants do it. This is an example of a math/writing task.
Place pattern blocks on the overhead to model building a rocket. Discuss how many shapes are
used, the correct name of the pieces, and position words used to describe the placement of each
block.
Using the design on the overhead as a guide, the students will make a matching rocket on their
own paper with paper pattern block pieces. To conclude the activity, have students write a
sentence telling about their rocket. (Ex. “My rocket is flying to the moon!” “The rocket has a
green nose.” etc.) This work can be laced in the student’s writing folder as one of the benchmark
writing assessment pieces.
(Slide 41) On Stage
Stories such as Three Billy Goats Gruff are ideal for students to act out. Through the story students
can explore number, size comparisons, order, directional and positional ideas. Build a “bridge”
with balance beam and have student goats trip-trap through the story.
Ask participants to suggest specific ways to model and use mathematical vocabulary through this
story and to suggest other stories they might use as classroom dramas.
(Slide 42) Shapes, Shapes, Shapes
Share the book Shapes, Shapes, Shapes by Tana Hoban with participants. This is a wordless book.
If you are using a document camera, participants will be better able to view the pages.
Ask participants for other favorite books with literature and mathematics connections. Suggest
books by Stuart Murphy; these are specific topic books.
(Slide 43) Things That Move
Talk through this activity. Kindergarten students enjoy making class books. This activity could be
put together into a class book to be shared. (Class books will be addressed more thoroughly in
Module 6.)
Teachers can provide pre-cut shapes (rectangles, circles, squares, triangles) or have duplicated
shapes for students to cut for themselves. Have participants to talk at their tables about variations
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of the task that they have used in their classrooms. Discuss as a group.
Remind teachers that a similar task can serve as one of the benchmark writing samples.
(Slide 44) Shape Books…on the Computer
Computer software such as Kid Pix or Paint can be used to generate single page work or a class
book. Students “draw” their picture using geometric shapes and then write a sentence to explain
their drawing.

(Slide 45) Hexagon Cover Up
Participants follow the directions on the slide and complete the activity at their table. They will
use a hexagon pattern block as a template or workmat on which to work. What are all possible
arrangements? How would you know if you have found them all? Arrangements can be shown by
using the document camera or overhead projector.
Kindergarten students would have difficulty tracing the various models in order to record their
solutions. Discuss other ways to record this information. This activity will help to build an
understanding of fractions in later grades.
(Slide 46) Fill It In
There are many commercial books with pattern block templates that are available for use in the
classroom. Templates may also be downloaded from the internet. Teachers can create their own
designs by tracing pattern blocks.
Filling in an outline of a figure is a more complex task than matching blocks on a preprinted
template. One management suggestion is to laminate a different puzzle outline on each side of a
piece of construction paper. The thickness of the three sheets makes a nice workmat.
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(Slide 47) Completing Puzzles
Students develop spatial reasoning through activities such as completing puzzles. This slide
reminds participants that there are many commercial puzzle books that use tangrams, pattern
blocks, and attribute blocks with shapes pre-drawn.
Task cards may be developed from the pre-drawn designs. Students place the tangram pieces on
the shape to complete the puzzle.
(Slide 48) Visualization and Spatial Reasoning
Visualization and spatial reasoning are significant to many areas of mathematics. Students use
their visual memory and spatial sense to recall the pattern of dots on dominoes, number of items in
sets, seeing a set of 2 counters and 4 counters from the left and a set of 4 counters and 2 counters
from the right helps to build an understanding of the commutative property of addition. It takes
time and many experiences for a student to imagine an object from a different perspective or point
of view. They look at a cylinder from the top or bottom and see circles, from the side and see a
rectangle.
Being able to meaningfully use words such as over/under, near/far, above/below inside/outside
requires an understanding of spatial relationships.
(Slide 49) People Shapes
Making connections with other teachers and other curriculum areas is always important. Talk with
the p.e. teacher about having students make shapes in their class.
“People shapes” can be made by having the students to work together to make a square or a circle
or any other shapes using their bodies. They may also use large stretch bands to form shapes.
(Slide 50) Virtual Manipulatives
Have participants record this url and let them know that they can google “virtual manipulatives” to
find many appropriate interactive activities that are free on the web. This screen shows some of the
possibilities.
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(Slide 51) Shapes in the Environment
Taking pictures with a digital camera during shape walks allow students to share shapes that they
see in their environment. Photographs may be taken by students and /or teachers and then viewed
in the classroom for all to see and discuss.

(Slide 52) Locations in the Environment
Ask a volunteer to locate something in the room and model how to describe an object in the room
with terms such as: on, inside, outside, above, below, over, under, beside, between, in front of,
behind, next to, top or bottom. For example, the object is behind the desk that is under the
chalkboard near the window, beside the chair.
(Slide 53) Avoiding Limited Concepts
At their tables have participants discuss the question on the slide. After several minutes ask one
person from each table to report the ideas that arose.

(Slide 54) Children’s Experiences
Some children come to school with many experiences in their “backpack” and others have
practically nothing there. School is the place where all children can have experiences that allow
them to learn important concepts and skills.
Teachers can create rich environments. Ask teachers to think about ideas from this module that
they will use in their classroom to build this rich environment and move on to the next slide.
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(Slide 55) Reflecting and Planning
Refer participants back to the list of verbs they marked on the Essential Standards at the beginning
of this module and were posted on the chart. Participants will now complete the reflection sheet.

(Slide 55-59) Credit Slides
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