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Linda Griffith

 Linda Griffith earned a BSE and MSE from the University of Central
Arkansas. She received a Ph.D. in mathematics education from The
University of Texas at Austin.

o After teaching at the West Side School District in Greers Ferry, AR,
Dr. Griffith served as
e instructor at Austin Community College in Austin, Texas
« assistant instructor at The University of Texas at Austin
e assistant professor at The University of Alabama at Birmingham

 and is currently a professor of Mathematics at the University of
Central Arkansas (UCA) in Conway, Arkansas.

o Dr. Griffith will serve as the Southern Regional Representative for the
National Council of Supervisors of Mathematics beginning in April of
2013. She has served as an officer in the Arkansas Council of
Teachers of Mathematics. She is a national instructor for the
Teachers Teaching with Technology program.

 She currently is reassigned to work with the Arkansas Department of
Education on the comprehensive professional development plan for
implementation of the Common Core State Standards for

Mathematics.
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Ray Barton

« Ray Barton teaches mathematics at
Olympus High School in Salt Lake
City. He is interested in technology as a
tool for facilitating student engagement
in the mathematical practices. He
conducts workshops for teachers and
enjoys discovering how other teachers
assist students in learning and
practicing mathematics. Ray has been
a T3 Instructor since the beginning of
the organization.
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Jennifer Wilson

e Jennifer is in her 20th year of teaching
mathematics at Northwest Rankin High School,
where she uses TI-Nspire CAS™ and the TI-
Nspire™ Navigator™ System every day both to
teach her students and learn from them. She
enjoys writing mathematics curricula using
technology and working with educators to
incorporate good questioning techniques,
engaging problems, and formative assessment
in their classrooms. Jennifer recently received
the Presidential Award for Excellence in
Mathematics and Science Teaching.
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How students should work:
Standards for Mathematical Practice

« Make sense of problems and persevere in solving
them

« Reason abstractly and quantitatively

e Construct viable arguments and critique the
reasoning of others

« Model with mathematics

 Use appropriate tools strategically
e Attend to precision

 Look for and make use of structure

 Look for and express regularity in repeated
reasoning
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True or False?
1. (x+2)° = X*+4
x+3

2. =3
X

W)

1
If y=In(), theny'=—,
"
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You have been
asked to place a
fire hydrant so A

that it is an equal

distance from

three locations B
indicated on the
following map. C

3 TexAs
INSTRUMENTS

assion, Our Technology, Student Success™




Make sense of problems and persevere in
solving them

Wicinked 0 awe Lp So laad, oox L Adint
Lk ANV KLng, GO e WIDUGN L wGS ol
ot Xias 10S occpie o fonisiall Sadd w0 ud of
NS L Aon e ot T g LB avd TD

Ecp_ops__g_mx daougn | Cant figae ook
Lyciecred cex -0 84

L. e¢chiecked oo \-oxes - B%.1 it
3 (ricted \P'C"“..‘-?—LJ R

LY\ el O CF i Eb—l —
' ! e e |
» Yolcacd - o LLL
-momqw Gl

3 TExAs
INSTRUMENTS

ST ACONSs



Make sense of problems and persevere in
solving them
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Make sense of problems and persevere in
solving them
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Model with mathematics

This quarter | had the opportunity to model with mathematics. | go cycling every weekend, but |
always wondered how exactly the sensor on my tire was able to figure out that | rode twenty-eight
miles. | knew it has something to do with how many times the sensor went around in a circle and the
circumference of my tire. Now, because we learned about linear distance, | know that the computer
calculates it by taking the diameter of my wheel and finding the circumference of my tire and
multiplying that by how many times the sensor goes around the tire. So, since the tire of my bike has a
diameter of 28 inches that means that it has a dircumference of 28m. Theoretically, if the sensor goes
around 4,000 times, | would travel on my bike about 5.5 miles.

INSTRUMENTS

Your Passion, Our Tewdmndy, St cuccess




Model with mathematics

INSTRUMENTS

NGy, STl AICCess



Model with mathematics
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Attend to precision
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Attend to precision

“The pitcher’s mound on a regulation softball field is 46 feet from home plate. The distance between the
bases is 60 feet. How far from third base is the pitcher's mound? Give your answer to the nearest foot.”

Being an avid baseball fan, | took it upon myself to solve this problem by myself. While the rest
of my table was taking the easy way out by simply using Law of Cosines, | (for some strange reason)
thought that it would be easier to use the Pythagorean theorem several times to find the answer.

This covers a few journal topics. This is an example of Make Sense of Math Problems and
Persevere in Solving Them. | drew a diagram of the field and used many patterns of pythag. | also
checked my answer with my peers, who solved it differently than | did, and got the correct answer. This
example is also Model with Mathematics because it applied to the real world by using a baseball field.
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Look for and make use of structure




Look for regularity in repeated reasoning
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Construct viable arguments and critique the
reasoning of others
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How students should work:
Standards for Mathematical Practice

« Make sense of problems and persevere in solving
them

« Reason abstractly and quantitatively

e Construct viable arguments and critique the
reasoning of others

« Model with mathematics

 Use appropriate tools strategically
e Attend to precision

 Look for and make use of structure
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What information do you see that might be useful
in a discussion?
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If y=In(), theny’ =1/m
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What pattern does this data follow?

From Experiments in Doing by Jill Gough
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Quick poll results. Now what?
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New and MUCH more interesting questions are
now possible.

1. Is the majority always right?

2. Can we listen to an opposing view and try to
understand their reasoning?

3. Can each side make a reasonable argument for
why they made their choice?

4. Are you willing to consider that the other side
might be right?
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The minority view, quadratic functions, explained first. Then
a member of the majority party raised her hand and said °I
voted exponential, but | can now give another reason why it
IS, in fact, quadratic. Is that okay?” WOW! We stopped
and voted again.
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Six Degrees of Separation

If you had 100 friends and each
friend had 100 friends and so on...
what could be the maximum
degree of separation between you
and anyone in the world?
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In what sequence should the following
screens be discussed in class? Why did you
choose that sequence?
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What discussions might arise from the
following wrong responses?
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Six Degrees of Separation

How many friends would each person
need under these assumptions in order
to have a maximum of six degrees of
separation?
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What discussions might arise from the
following student work? How might the
sequence influence the discussion?
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Write the equation that fits the total distance
traveled in feet based on the velocity in miles

per hour.
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What is the next step for a teacher?
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Write a complete sentence about what the

graph of reaction distance vs. velocity
represented.

react

354

15.
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speed
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Use Screen Capture to require responses
from all students and to show and discuss
selected responses.
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Bringing closure to a lesson:
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Teacher moves that promote mathematical
learning

Questioning

 Be relentless in asking what does it mean and
why does it work

« Wait after asking a question before calling on
a student and before reacting to a student
answer to a question

* Deflect questions to students

 Expect and create opportunities for full
participation from all students
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Teacher moves that promote mathematical
learning

Discussion

e Orchestrate productive discussion among
students

« Activate the five strategies for managing a
discussion: anticipate responses, monitor
student work, select work to be presented,
sequence student responses in meaningful
way, connect responses to the mathematical
goals of the lesson
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Teacher moves that promote mathematical
learning

Formative Assessment

« Engage students in defending responses to
peers

 Celebrate wrong answers as places to learn,
promoting discussions about what is good
about wrong answers and why they are wrong

 Engage students in providing feedback to one
another

 Be relentless in focusing on what students are
thinking about the mathematics
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Teacher moves that promote mathematical
learning

Tasks

e Tasks should have a worthwhile mathematical
objective

« Choose or frame tasks in ways that allow
opportunities for discussion

e Establish and maintain the cognitive demand
of tasks by the questions posed and
interventions that support student reasoning
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How can teacher moves support
the implementation of the
Mathematical Practices?

3 TEXAS

INSTRUMENTS

r Passion, Our Technology, Student Success™




Grain Size

e Unit planning
e Units integrated across topics
e Standards in more than one unit

e The glue that holds the course
together is in every unit (focus and
coherence)
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Teacher Goals

« How do I get my students to get
the correct answer to this problem
or complete this task?

 What is the mathematics my
students will learn from working
on this problem or task?
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The Foundation

e Jacobs, Lamb, and Philipp on professional
noticing and professional responding;

e Smith, Stein, Hughes, and Engle on
orchestrating productive mathematical
discussions;

« Ball, Hill, and Thames on types of teacher
mathematical knowledge; and

e Levi and Behrend (Teacher Development Group)
on Purposeful Pedagogy Model for Cognitively
Guided Instruction.
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Assess Students

Seta Learning Goal

Design Instruction:
1. Write a problem (including number sets).

2. Anticipate what students will do that might be productive to share.
3. Pose problem and monitor students as they solve.

4, Select student work to share that woald be productive,

5.Sequence the papers to share to help students make connections.

6. Compare and contrast strategies and make mathematical connections (Discourse).

Key u Purposedd Pecapogy Model n Orchastrating Classroom Discourse




Step 1

» Write or select a problem or task
that has the potential to reveal
some mathematics that will help
reach the learning goal.

e What 1s the mathematics this task
or problem has the potential to
reveal?
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Step 2

e Anticipate what students will
do that might be productive
to share.

e Remember there are
productive failures.




Step 3

* Pose the problem and monitor
students as they solve.

e Teachers role during this process is
called professional noticing.

» Requires that they have the teacher
specialized content knowledge.
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Subject Matter Knowledge Il Pedagogical Content Knowledge

Comman
Content

Knowiedge
{CCK)

Krowiedge of
the
mathamatical
horizon

Spocialired
Content
Knowledge
(SCK)

Knowledoe of
Content and
Students (KCS)

Krmhedge of

Krowledge of
Conten! and
Teaching (KCT)

curmculum
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Steps 4 and 5

e Select student work to share
that would be productive.

e Sequence the papers to share
to help students make
connections.




In the Classroom - 1
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In the Classroom - 2
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Step 6

e Compare and contrast strategies
and make mathematical

connections (Discourse).
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TI Technology

e Publish View
e Navigator
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What are your questions?
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What would happen to the area of A'B'C’'D’
if you “"slant” the sides?

-1 B A ol
L 2 b4 L 4 *
- . . *
! ™y
' ( A ' o
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Bringing it all together
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How students should work:
Standards for Mathematical Practice

« Make sense of problems and persevere in solving
them

« Reason abstractly and quantitatively

e Construct viable arguments and critique the
reasoning of others

« Model with mathematics

 Use appropriate tools strategically
e Attend to precision

 Look for and make use of structure

 Look for and express regularity in repeated
reasoning
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