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| SAY WE OUTSOURCE
GEOMETRY..
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U.S. 8th graders’ weakest performance areas in the Trends In
International Mathematics and Science Study (TIMSS) were
geometry and measurement

U.S. 12th graders posted the lowest geometry scores of any
participating country on the TIMSS assessment

Data from the Programme of International Student
Assessment (PISA) study also reveals that U.S. students are
weakest in geometry

TIMMS data shows that U.S. 8th graders receive
proportionally less geometry instructional time than students
IN Most comparison countries
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Overview
Work on an FGT problem

View video of students working on the
problem |

Discuss FGT relevance to classrooms



Written professional development materials—funded
by the National Science Foundation.

Materials intended to be used by a facilitator with a
group of teachers (grades 5-10).

40 hours of PD  broken into 20 tWo-hour sessions.

Field test just ended. Materials out around Feb. '08--
Heinemann.
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Fostering geometric thinking requires
understanding and paying attention to
productive geometric thinking and
what it looks like and sounds like
when problems are being solved.
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Reasoning with Relationships
Generalizing Geometric Ideas
Investigating Invariants

Balancing Exploration with Reflection



Actively looking for relationships (e.g.,
congruence, similarity, parallelism,
etc.), within and between geometric
figures, in 1, 2, 3 dimensions, and
using the relationships to help
understanding or problem solving.
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Include:
"How are these figures alike?"
"In how many ways are they alike?"
"How are these figures different?"
"What else here fits this description?"

"What would | have to do to this ob"j'ect to make it like
that object?"

"What if | think about this relationship in a different
dimension?“

“Can symmetry help me _here?”
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Generalizing in mathematics is “passing from
the consideration of a given set of objects to
that of a larger set, containing the given one."
(Polya) This GHOM is characterized by
wondering if “| have them all,” and by wanting
to understand and describe the "always" and
the "every" related to geometric phenomena.
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- "Does this happen in every case?"

- "Why would this happen In every case?"

- "Have | found all the ones that fit this
description?"

- "Can | think of examples when this is not
true, and, if so, should | then revise my
generalization?”

- "Would this apply in other dimensions?"
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An invariant is something about a situation
that stays the same, even as parts of the
situation vary. This habit of mind shows up, for
example, in analyzing which attributes of a
figure remain the same and which change
when the figure is transformed in some way
(e.g., through translations, reflections,
rotations, dilations, dissections, combinations,
or controlled distortions).
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"How did that get from here to there?"

"Is It possible to transform this figure so it
becomes that one?"

"What changes? Why?"

"What stays the same? Why?"

"What happens if | keep changing this
figure?"

"What happens if | apply multiple
transformations to the figure?"
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Trying various ways to approach a problem
and regularly stepping back to take stock. This
balance of "what if.." with "what did | learn from
trying that?" is representative of this habit of
mind. Often the “what iffing” is playful
exploration tempered by taking stock.
Sometimes it is looking at the problem from
different angles—e.g., imagining a final state
and reasoning backwards.
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- "What happens if | (draw a picture, add
to/take apart this picture, work
backwards from the ending place, etc.....)?"
- "What did that exploration tell me?"

- “How can my eatrlier attempts to solve the
problem inform my approach now?”

- "What intermediate steps might help?"

- "What if | already had the solution....What
would it look like?"



Written professional development materials—funded
by the National Science Foundation.

Materials intended to be used by a facilitator with a
group of teachers (grades 5-10).

40 hours of PD  broken into 20 tWo-hour sessions.

Field test just ended. Materials out around Feb. '08--
Heinemann.
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Compute the area of the rectangle (which she
calls a "square") surrounding the triangle (e.g.,
28 for the red triangle)

Divide that number by 2 (e.g., 28/2=14)

Find the area of the right triangle whose
hypotenuse is the side leading from (0,6) (e.qg.,
4/2 =2)

Subtract that number from the number
obtained in the second step (e.qg., 14-2=12)

The result of step 4. is the area measure of the
triangle (e.g., 12 square units).
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e Seeing the mathematics more deeply
and/or in different ways

e Seeing competence and potential in the
student’s work—along with the deficits
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e What is Flora’s procedure?
o Will it work for all of the area-12 triangles?

 Is it equivalent to the usual formula for
calculating area of triangles?
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* Flora’s procedure is equivalent to the usual
formula procedure—one can show the two
procedures algebraically equivalent

* Flora’s “And then | noticed what about if you just
moved the triangle a bit” aligns with norms of
mathematical communication, setting up an
exploration and moving her toward a
generalization.
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Mark Driscaoll
mdriscoll@edc.org

Fostering Geometric Thinking website
WWW.geometrietninking.corm
(it's a work inprogress)







