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Outcomes for the Day

 Understand how to help students develop
concepts of functional relationships

 Engage in the lesson as learners to better
understand the implementation of the
Quarter 3 Concept Lesson

 Understand how to use talk moves and
thoughtful questioning to promote useful and
productive classroom discussion
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Content Outcomes

 Learn how to help students understand that multiple
representations can be used to represent functional
relationships

 Understand how to determine the rigor of a task
 Understand how rigorous tasks can make

connections between several Big Ideas, Concepts,
and Skills
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Warm-Up Activity:
“Guess My Rule”

 Find either an ordered pair or equation on
your table
Example of an Ordered Pair: (2, 3)

Example of an Equation: y = 2x + 3

 If you are an ordered pair line up on one side
of the room. If you are an equation, line up
on the other.
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Warm-Up Activity:
“Guess My Rule”

 If you have an equation, find a matching
ordered pair. If you have an ordered pair,
find a matching equation.

 Introduce yourself. Share how you know
that you match.

Example:
2x + 12 = y would match (2, 16)
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Debriefing the Activity

 What were some strategies that you
used to find your match?

 What do you have to know and be able
to do in order to participate in an
activity such as this?

 How would an activity like this address
the needs of our diverse learners?
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Reading: “Function Concepts and
Representations” Part 1

 Read Exploring Functions from Van de
Walle, pages 436-440
(Stop at “Developing Function Concepts in the Classroom”)

 Choose one of the three contexts from
your card

 Develop a skit, visual, or demonstration
that communicates your context through
the lens of your assigned representation

 Be prepared to share with the whole
group
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Guiding Questions

 Consider the following questions as you
develop your presentations:
 How does this representation illustrate

functional relationships?
 What is important to remember when

representing functions with this model?
 What connections can you make between

this model and other models?
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Reading: “Function Concepts and
Representations” Part 2a

 Read “Developing Function Concepts
in the Classroom” from van de Walle,
pages 440-441

 Discuss at your tables responses to
the questions on handout # 2
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Reading: “Function Concepts and
Representations” Part 2b

 Under which circumstances would one of
these representations be more appropriate
than another?

 What questions will you ask to address
students who do not see a particular
representation, considering the diverse
learners in our classrooms (ELs, SELs,
GATE, and students with special needs)?

 What questions will you ask to make
connections between each representation?
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Activity:
“Piles of Tiles”

Pile 1 Pile 2 Pile 3 Pile 4?

?

Look at the piles of tiles below. Draw or use your tiles to
show how you would build the next pile.

Adapted from Lessons for
Algebraic Thinking Grades 3-5,
pages 197-221 by Wickett,
Kharas, and Burns



12OH #

Identifying Rigor

 Consider the “Piles of Tiles” task.

 Circle bulleted statements from the
“Categories of Mathematical Tasks”
handout that describe what this task
does.



Doing Mathematics Tasks
•Requires complex and non-
algorithmic thinking (i.e., there is
not a predictable, well-rehearsed
approach or pathway explicitly
suggested by the task, task
instructions, or a worked-out
example).
•Requires students to explore and
to understand the nature of
mathematical concepts, processes,
or relationships.
•Demands self-monitoring or self-
regulation of one’s own cognitive
processes.
•Requires students to access
relevant knowledge and
experiences and make appropriate
use of them in working through the
task.
•Requires students to analyze the
task and actively examine task
constraints that may limit possible
solution strategies and solutions.
•Requires considerable cognitive
effort and may involve some level
of anxiety for the student due to
the unpredictable nature of the
solution process required.

Procedures With
Connections Tasks
•Focus students’ attention on the
use of procedures for the purpose
of developing deeper levels of
understanding of mathematical
concepts and ideas.
•Suggest pathways to follow
(explicitly or implicitly) that are
broad general procedures that
have close connections to
underlying conceptual ideas as
opposed to narrow algorithms that
are opaque with respect to
underlying concepts.
•Usually are represented in multiple
ways (e.g., visual diagrams,
manipulatives, symbols, problem
situations).  Making connections
among multiple representations
helps to develop meaning.
•Require some degree of cognitive
effort.  Although general
procedures may be followed, they
cannot be followed mindlessly.
Students need to engage with the
conceptual ideas that underlie the
procedures in order to successfully
complete the task and develop
understanding.

Procedures Without
Connections Tasks
•Are algorithmic.  Use of
the procedure is either
specifically called for or
its use is evident based
on prior instruction,
experience, or placement
of the task.
•Require limited cognitive
demand for successful
completion.  There is
little ambiguity about
what needs to be done
and how to do it.
•Have no connection to
the concepts or meaning
that underlie the
procedure being used.
•Are focused on
producing correct
answers rather than
developing mathematical
understanding.
•Require no explanations,
or explanations that
focus solely on
describing the procedure
that was used.

Memorization Tasks
•Involves either
producing previously
learned facts, rules,
formulae, or definitions
OR committing facts,
rules, formulae, or
definitions to memory.
•Cannot be solved using
procedures because a
procedure does not
exist or because the
time frame in which the
task is being completed
is too short to use a
procedure.
•Are not ambiguous –
such tasks involve exact
reproduction of
previously seen material
and what is to be
reproduced is clearly
and directly stated.
•Have no connection to
the concepts or
meaning that underlie
the facts, rules,
formulae, or definitions
being learned or
reproduced.

Higher Level Cognitive DemandsLower-Level Cognitive Demands

Identifying Rigor: Task Analysis Guide

© University of Pittsburgh OH # 13
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Rigor in Tasks

 Based on what we’ve circled here,
how might you characterize the
rigor of this task?

 How might tasks such as these
address the needs of diverse
learners (Els, SELs, GATE, and
students with special needs)?
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Rigor in Tasks

 When might you use tasks such as
these in your classroom?

 What might make it problematic for you
to use tasks such as these? What might
be some possible solutions?



Thinking Through a Lesson Protocol:
Classroom Discourse and Asking Questions
4th Grade
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Outcomes

 Understand how to use the TTLP as a planning
tool for maintaining rigor and teaching
conceptually

 Understand how to use talk moves and
thoughtful questioning to promote useful and
productive classroom discussion for diverse
learners: ELs, SELs, GATE students, and
students with disabilities

 Develop open-ended questions to promote
critical thinking and mathematical reasoning
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Thinking Through a Lesson Protocol

 Highlight those elements of the TTLP that the
facilitator considered when planning the
lesson.

 How did the facilitator’s consideration and use
of these elements maintain the rigor for
diverse learners?
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Connecting to the Big Idea, Concepts and Skills for Quarter 3

Algebraic Reasoning
Problem situations can be represented as algebraic

expressions and equations, as variables, and as
charts and graphs.

Algebraic
expressions are used
to represent problem

situations.

Functions can be
expressed with

words, symbols,
tables, and graphs.



 

 
•Use variables.

•Use and interpret formulas.

•Understand the functional relationship
within equations such as y = 3x.

•Use coordinate grids.

•Graph ordered pairs and lines.

•Find the distance between two points on
a coordinate grid.
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Research Quotes

 Read and discuss the 2 quotes in your group.

 Think about how our concept lessons address
the ideas of “dynamic places” and “high
quality talk.”

 Choose one person to record and share key
points.
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Quote #1

“Today’s mathematics classrooms
should be dynamic places where children

are involved and engaged in their
own learning.  This can be achieved through

activities that promote higher level
thinking, cooperative problem solving,

and communication.”

~Sullivan and Lilburn, 2002
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Quote #2

“Our goal is not to increase the amount
of talk in our classrooms, but to

increase the amount of high quality talk in our
classrooms – the mathematically

productive talk.”

~Chapin, O’Connor and Anderson, 2003
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Final Thoughts

“When students become familiar with
our inventory of phrases and expressions, they

usually know what we expect of them.  Although we
rarely stop to think about our most common

conversational prompts, they are among the most
important instructional tools.  It matters what you say

and how you say it.  The tools include strategies –
what we call talk moves.”

~Chapin, O’Connor and Anderson, 2003
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Classroom Discussions

Conceptual
Understanding

Problem
Solving

Procedural
Skills

OH #9

Balanced
Curriculum



The 5 Talk Moves of Classroom Discussions

 Choose one talk move from the envelope at your
table.

 Form new groups by talk move.

 Take 15 minutes of independent reading time.

 Discuss reading as a group.

 Create a commercial, jingle, visual, or dramatization
to advertise your talk move.
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Making Connections

How will using this talk
move meet the needs of your diverse

students (SEL, EL, Special Ed,
GATE)?
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A Question to Consider

In thinking about your practice, what
percentage of the things that you say

are questions?
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Asking Questions

What percentage of the things that
teachers say are questions?

A. 35%

B. 10%

C. 60%
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Sullivan and Lilburn, 2002



Asking Questions

 What is the average of 5, 6, 9, 3, and 7?

 The average of five numbers is 6.  What
might the numbers be?
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Open-Ended Questions

“Requires students to think more deeply

and to give a response that involves more than

recalling a fact or reproducing a skill.”

~Sullivan and Lilburn, 2002

 Review Asking Questions from the renewed
MIG in the Appendix, page 20.

 Compare open-ended and closed questions
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How to Create Good Questions

 Working Backward

 Step 1: Identify a topic.

 Step 2: Think of a closed
question and write down
the answer.

 Step 3: Make up a
question that includes (or
addresses) the answer.

 Adapting a Standard
Question

 Step 1: Identify a topic.

 Step 2: Think of a
standard question.

 Step 3: Adapt it to make
it a good (open) question.
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Thinking Through the Lesson Protocol:
Content into Practice

 How can the TTLP become an integral part of
your practice?

 Which talk move will you choose to focus on
using in Quarter 3?
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Outcomes

 Understand how to use the TTLP as a planning
tool for maintaining rigor and teaching
conceptually

 Understand how to use talk moves and
thoughtful questioning to promote useful and
productive classroom discussion for diverse
learners

 Develop open-ended questions to promote
critical thinking and mathematical reasoning
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Thinking Through a Lesson Protocol

 Highlight those elements of the TTLP that the
facilitator considered when planning the
lesson.

 How did the facilitator’s consideration and use
of these elements maintain the rigor for
diverse learners?

OH #3



Connecting to the Big Idea, Concepts and Skills for Quarter 3

Algebraic Reasoning
Equations, expressions, and variables

are mathematical models used to
represent real situations.

Linear relationships are presented in multiple
ways.



 

•Write and evaluate simple algebraic
expressions using one variable.

•Use the distributive property in equations
and expressions with variables.

•Identify and graph ordered pairs in the four
quadrants.

•Graph ordered pairs of integers on a grid
based on a linear equations
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Research Quotes

 Read and discuss the 2 quotes in your group.

 Think about how our concept lessons address
the ideas of “dynamic places” and “high
quality talk.”

 Choose one person to record and share key
points.
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Quote #1

“Today’s mathematics classrooms
should be dynamic places where children

are involved and engaged in their
own learning.  This can be achieved through

activities that promote higher level
thinking, cooperative problem solving,

and communication.”

~Sullivan and Lilburn, 2002
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Quote #2

“Our goal is not to increase the amount
of talk in our classrooms, but to

increase the amount of high quality talk in our
classrooms – the mathematically

productive talk.”

~Chapin, O’Connor and Anderson, 2003
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Final Thoughts

“When students become familiar with
our inventory of phrases and expressions, they

usually know what we expect of them.  Although we
rarely stop to think about our most common

conversational prompts, they are among the most
important instructional tools.  It matters what you say

and how you say it.  The tools include strategies –
what we call talk moves.”

~Chapin, O’Connor and Anderson, 2003
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Classroom Discussions

Conceptual
Understanding

Problem
Solving

Procedural
Skills
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Balanced
Curriculum



The 5 Talk Moves of Classroom Discussions

 Choose one talk move from the envelope at your
table.

 Form new groups by talk move.

 Take 15 minutes of independent reading time.

 Discuss the reading as a group.

 Create a commercial, jingle, visual, or dramatization
to advertise your talk move.
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Making Connections

How will using this talk
move meet the needs of your diverse

students (SEL, EL, Special Ed,
GATE)?
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A Question to Consider

In thinking about your practice, what
percentage of the things that you say

are questions?
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Asking Questions

What percentage of the things that
teachers say are questions?

A. 35%

B. 10%

C. 60%
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Asking Questions

 What is the average of 5, 6, 9, 3, and 7?

 The average of five numbers is 6.  What
might the numbers be?
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Open-Ended Questions

“Requires students to think more deeply

and to give a response that involves more than

recalling a fact or reproducing a skill.”

~Sullivan and Lilburn, 2002

 Review Asking Questions from the renewed
MIG in the Appendix, page 20.

 Compare open-ended and closed questions
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How to Create Good Questions

 Working Backward

 Step 1: Identify a topic.

 Step 2: Think of a closed
question and write down
the answer.

 Step 3: Make up a
question that includes (or
addresses) the answer.

 Adapting a Standard
Question

 Step 1: Identify a topic.

 Step 2: Think of a
standard question.

 Step 3: Adapt it to make
it a good (open) question.
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Thinking Through the Lesson Protocol:
Content into Practice

 How can the TTLP become an integral part of
your practice?

 Which talk move will you choose to focus on
using in Quarter 3?
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