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Today’s Agenda

• Let’s Do Math!
• Standards
• Research

• Van Hiele Model
• Principles and Standards for School 

Mathematics
• Manipulatives



Let’s Do Some Math!

https://mathathome.mathlearningcenter.org/activities-of-the-day


Kindergarten Standards



First Grade Standards



Second Grade Standards



Van Hiele Model
Levels of Geometric Thinking 

Level 0: Visualization
Level 1: Analysis
Level 2: Informal      
Deduction
Level 3: Deduction
Level 4: Rigor

• Levels are sequential.
• Not age dependent.
• Geometric experience 

is key
• Instruction must 

match student’s level 
of thought. 



• Figures are judged by appearance.

• Grouping of shapes that seem to 
be alike.
� A circle is a circle because it looks like a loop.
� I grouped these together because they are all 

pointy.
� A square is a square because it looks like a 

square.
� A rotated square is not a square to this level of 

thinker.

Level 0: Visualization



Level 1: Analysis
• Descriptive level

• Properties of shapes
� A square is a square because it is a rectangle with four 

congruent sides.

• Relationships among properties 
not developed
� Won’t see the relationships between squares, 

rectangles, and parallelograms.



Implications for Instruction

https://youtu.be/-v2D75Va_3Y


Principles and Standards 
for School Mathematics

• Analyze characteristics and properties of 2 and 3 
dimensional shapes and develop mathematical 
arguments about geometric relationships.

• Specify locations and describe spatial relationships 
using coordinate geometry and other representational 
systems.

• Apply transformations and use symmetry to analyze 
mathematical situations.

• Use visualization, spatial reasoning, and geometric 
modeling to solve problems.



Properties of Shapes 

K- 2 Expectations:
• Building and drawing shapes
• Comparing shapes by attributes
• Putting together and taking apart shapes
• Identifying shapes in real world
• Examples and non-examples of shapes



Shapes In Our World

Frank Knight- Spottsville KY



Sort and Classify



Locations

K- 2 Expectations:
• Learn everyday positional descriptions such 

as above, below, beside, behind, in front of 
and next to.

• Describe landmarks and the space around 
them adding the concepts of distance and 
direction.



Transformations 
K- 2 Expectations:
• Naturally use their own physical 

experiences with shapes to learn about 
transformations such as slides, flips, and 
turns.

• Use these movements intuitively when they 
solve puzzles, turning the pieces, flipping 
them over and sliding them into new 
arrangements.



 Visualization
“Mind’s eye”

K- 2 Expectations:
• Create mental images of shapes
• Imagine the shaped turned
• Imagine the shape cut into two pieces
• Predict how a shape would look from a 

different viewpoint



Composing and 
Decomposing Shapes

Tangrams

https://www.nctm.org/Classroom-Resources/Illuminatio
ns/Interactives/Developing-Geometry-Understandings-
with-Tangrams/

https://toytheater.com/tangram/

https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Developing-Geometry-Understandings-with-Tangrams/
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Developing-Geometry-Understandings-with-Tangrams/
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Developing-Geometry-Understandings-with-Tangrams/
https://toytheater.com/tangram/


Composing and 
Decomposing Shapes

Pattern Blocks

https://apps.mathlearningcenter.org/pattern-shapes/

https://www.coolmath4kids.com/manipulatives/pattern-b
locks

https://www.nctm.org/Classroom-Resources/Illuminatio
ns/Interactives/Shape-Tool/

https://www.nctm.org/Classroom-Resources/Illuminatio
ns/Interactives/Patch-Tool/

https://media.pk12ls.com/curriculum/math/Investigations3/gamecenter/english/index.html
https://apps.mathlearningcenter.org/pattern-shapes/
https://www.coolmath4kids.com/manipulatives/pattern-blocks
https://www.coolmath4kids.com/manipulatives/pattern-blocks
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Shape-Tool/
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Shape-Tool/
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Patch-Tool/
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Patch-Tool/


Composing and 
Decomposing Shapes

Geoboards
https://apps.mathlearningcenter.org/geoboard/

https://apps.mathlearningcenter.org/geoboard/


 Glow Stick Geometry

http://www.youtube.com/watch?v=NFg9nTFUNnU&feature=youtu.be
http://bedtimemath.org/fun-factor-math-activities/


Follow Us!
www.kentuckymathematics.org

@KyMath @KyCenterforMath

http://www.kentuckymathematics.org


KCM is here to support you!

 
Your host

Bonny Davenport
Regional Consultant

Kentucky Center for Mathematics
bonny.davenport@wkec.edu



Time to Share!

Anything 
SQUARE with 
your way of 
thinking?

Anything still 
CIRCLING in your 
mind?

A POINT (or 3!) 
you would like to 
make?


