Leveraging Powerful Models to

Promote Deep Learning
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MODELS ARE USEDTO ...

Models are used to...

* help students develop new concepts or relationships.

* help students make connections between concepts and
symbols.

* help teachers assess students’ understanding.
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MATHEMATICAL MODELS CAN ...
Mathematical models can...
* represent quantities
— discrete
— continuous
* show mathematical relationships
— part-whole
— relative position
— comparison
— equality
* illustrate operations or functions B ORIGO-
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DIFFERENT TYPES OF QUANTITIES.. ...

Different Types of Quantities

DISCRETE
collection of countable amounts
(counting, sharing)
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CONTINUOQUS
unbroken measurable amounts
(measuring, weighing, pouring)

Different Types of Quantities

DISCRETE

* “How many?”
e Requires counting
* Focuses on the attribute of number

CONTINUOUS

“How much?”
Requires measuring

Focuses on physical attributes
(e.g. length, area, capacity, volume,
mass, etc.)
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CONNECTING MODELS
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WHY SHOULD MULTIPLE MODELS BE USED?

Why should multiple models be used?

The linking of representations deepens concept
development.

The ability to switch between multiple perspectives of a
concept is fundamental to successful learning.

It assists in addressing the weaknesses inherent in all

models. SVouGo.
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Why should multiple models be used?

Different types of models provide different perceptual
features and therefore serve different purposes.

Using only one (or a limited) model hinders students’
abilities to internalize and generalize mathematical
relationships.
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MISCONCEPTIONS AND STUDENT DIFFICULTIES

Mathematical Models

Mathematical concepts do not come from the model.
Models are the testing ground for emerging ideas.

Models can be thought of as “tinker toys.”
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When choosing models consider...

How well the models represent the target knowledge

If there are any issues with the model that may
“interfere” with students’ understanding

How engaging students find the model

The types of questions to pose to scaffold students to
“see” the key concept embedded in the materials
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QUANTITY

QUANTITY
o 2 - digit
|- digit 3 - digit
QUANTITY RELATIONSHIP
L - digit and higher relative position
RELATIONSHIP RELATIONSHIP
part - whole comparison
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OPERATION/FUNCTION OPERATION/FUNCTION

addition subtraction
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