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! - 7:.; Good News!

The KCM is hard at work to ensure Kentucky teachers have access
to innovative professional development from home.

Through the newly launched KCM Virtual site, mathematics
teachers from all grade levels will have access to live zoom
meetings, video records and corresponding materials. Read more.

-------- ;
------- Focus on Fractions - May 4 - May 8

KCM Launches i
Multi-Series
Virtual PD KCM More Multiplicative Thinking - May, 18 - May 22
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Find out more in this month's article!
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Focus on Geometry - May 11 - May 15



http://www.kentuckymathematics.org
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Today’s Session oLl
Research: Van Hiele Model
Standard

Task: Shipping Packages

—=> (Geogebra
=> Sketchup

Virtual Resources for Geometry
Next Week: More Multiplication Thinking
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Van Hiele Levels of Geometric Thinking ~— - =eEESSEEES

Level O (Visualization). The student reasons about basic geometric concepts.

Level 1 (Analysis). The student reasons about geometric concepts by means of an informal
analysis of component parts and attributes.

evel 2 (Abstraction). The student logically orders the properties of concepts and forms abstract
definitions.

=) cvel 3 (Deduction). The student reasons formally within the context of a mathematical system,
complete with undefined terms, axioms, an underlying logical system, definitions, and theorems.

Level 4 (Rigor). The student can compare systems based on different axioms and can study
various geometries in the absence of concrete models.
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Research

Level 3

1. Clarification of ambiguous questions and rephrasing of problem tasks
into precise language.

2. Frequent conjecturing and attempts to verify conjectures deductively.

3. Reliance on proof as the final authority in deciding the truth of a
mathematical proposition.

4. Understanding of the roles of the components in a mathematical dis-
course, such as axioms, definitions, theorems, proof.

5. Implicit acceptance of the postulates of Euclidean geometry.

Burger, W. F., & Shaughnessy, J. M. (1986). Characterizing the van Hiele levels of
development in geometry. Journal for research in mathematics education, 31-48.
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ACTIVITIES to help transition to Level 2

« Analyze classes of figures to determine new properties (sort all
possible triangies into groups)

= |dentity relationships by folding, measuring, and locking for
symmetry

* Find counterexamples for common properties

« Folding paper with a dot on it to predict where dot will show up

* Fold and cut, pradict shape

* Dynamic geometry software (GeoGebra, Geometer's Sketchpad)
* Geoboards

(Vo da Wade 2007)
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http://www.youtube.com/watch?v=lJ0h6iq4AHU&t=335
http://www.youtube.com/watch?v=lJ0h6iq4AHU&t=335

Standards

Geometry-Modeling with Geometry

Standards for Mathematical Practice

MP.1. Make sense of problems and persevere in solving them.
MP.2. Reason abstractly and quantitatively.

P.4. Model with mathematics.

<

MP.3. Construct viable arguments and critique the reasoning of others.

MP.5. Use appropriate tools strategically.

MP.6. Attend to precision.

MP.7. Look for and make use of structure.

MP.8. Look for and express regularity in repeated reasoning.

Cluster: Apply geometric concepts in modeling situations.

KY.HS.G.29 Use geometric shapes, their measures and their properties
o describe objects in real world settings.
MP.1, MP.4

ey

Students use geometric shapes to model objects, for example,
modeling a tree trunk or a human torso as a cylinder).%

KY.HS.G.30 Apply concepts of density based on area and volume in
modeling situations, using appropriate units of measurement.
MP.4, MP.6

Students explore scenarios where they find the area of regions and the
volume of solid figures. In the process, they appropriately use units of
measurement, for example, persons per square mile, BTUs per cubic
foot

‘Y.HS.G.ﬂ Apply geometric methods to solve design problems. %
MP.1, MP.4
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with appropriate accuracy (MP.6).

Students practice modeling techniques in this standard using a variety
of strategies and practices, for example, designing an object or
structure to satisfy physical constraints or minimize cost, working with
typographic grid systems based on ratios

Students recognize various situations for which geometric knowledge would apply and do so to solve real-world problems (MP.4). As students
use geometric methods to solve design problems, they continually reflect on whether their method and process makes sense for the problem
and revise, as needed, until a viable solution has been found (MP.1). Students also select appropriate theorems and formulas and report units




Task: Shipping Packages

What would students need to know about rectangular prisms to respond
to this tasks?

You design boxes for the "Peculiar Package Company.* This company prides
itself on creating boxes in unique shapes. However, it also makes standard
rectangular prism-shaped boxes.

The postal service has recently adopted a policy of only shipping packages

that meet certain size requirements. The new regulations state, *The maximum
combined length and girth is not to exceed 100 inches.”

Your new assignment is to design a package in the shape of a rectangular prism with a square base and
the largest possible volume. It must also meet the postal service requirement.

What are the dimensions of the package? Give your answer in its exact form - no decimal approximations,
please.

I](c M NCTM Problem of the Week “Shipping Packages”Printed from https://www.nctm.org/pows/ | Copyright: National Council of Teachers of Mathematics | PoW ID: 1386
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Explorations with Rectangular Prisms

GeaGebra

Volume of Rectangle Prisms
Author: Em erel
Lay f a Rectangular Prism
)
length =6
Z 777 ZAN width =7
e / - / = / = p ! | ! —._
M height = 10
""" V] 10in
- | Units in
7in
|v/| Show Dimensions
6in
®
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https://www.geogebra.org/m/g9vTTpZP

Guess and Check

Height = Width Girth | Length = Volume
h w | 2h+2w OFBOX | payx
L
Package A 15 15 60 20 4500
Package B 16 16 64 30 7680
Package C | 17 17 68 32 / 9248 ™\
PackageD | 18 18 72 28 \ 9072 )
TS SS——
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https://edu.sketchup.com/app
https://edu.sketchup.com/edit/drive?state=%7B%22ids%22:%5B%221NKnomXaR9KhtfUf5VYY_Ip5trMvbD1AE%22%5D,%22action%22:%22open%22,%22userId%22:%22%7BuserId%7D%22%7D

Shipping Packages

Did you know that girth meant the length all the way around the
package, a.k.a. the perimeter of a cross section?

Did you remember that the combined length and girth can’t
exceed 1007

Did you draw a picture?

Did you remember that the base of the box has to be square?
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Virtual Resources for Geometry

Geogebra 5 amGebro

Phet Interactive Simulations

INTERACTIVE SIMULATIONS

Desmos wls’

Didax Math Virtual Manipulatives

SketchUp for Schools a SketchUp
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https://www.geogebra.org/materials
https://phet.colorado.edu/en/simulations/category/math
https://www.desmos.com/calculator
https://www.didax.com/math/virtual-manipulatives.html
https://edu.sketchup.com/app
https://edu.sketchup.com/edit/drive?state=%7B%22ids%22:%5B%221NKnomXaR9KhtfUf5VYY_Ip5trMvbD1AE%22%5D,%22action%22:%22open%22,%22userId%22:%22%7BuserId%7D%22%7D

Follow Us!
www.kentuckymathematics.org
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Good News!

The KCM is hard at work to ensure Kentucky teachers have access
to innovative professional development from home.

Through the newly launched KCM Virtual site, mathematics
teachers from all grade levels will have access to live zoom
meetings, video records and corresponding materials. Read more.

GOOD NEWS

KCM Launches

Multi-Series
Virtual PD KCM More Multiplicative Thinking - May 18 - May 22

Find out more in this month's article!

Focus on Fractions - May 4 - May 8

Focus on Geometry - May 11 - May 15
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