2014 IN Math Standards Workshop
Grades 3-4-5

Day 1

o Welcome and Introductions (20 minutes)
e What does College and Career Readiness mean in Indiana? (20 minutes)
e What are the goals for this workshop? (20 minutes)

e Review the handouts —together and at tables (1 hour)
IN Math Standards (IDOE)

Correlation Guide (IDOE)

Resources Guide (IDOE)

Vertical Articulation (IDOE)

Sequencing Map

Math Processes Posters

Task Analysis Guide

“What’s All This Talk About Rigor?” article
Depth of Knowledge chart

Activity Two — Creating a Task

Y VVVVYVYVVVYYVY

(Teachers will move into grade level work and need to be in groups of 4-5)

o Station Rotation Activity —Delving into the 2014 IN Math Standards (each rotation will take about 20
minutes — complete 3 rotations prior to lunch)

What's new?

What’s going to be a challenge for students?

What’s going to be a challenge for teachers?

What grade levels ask for “fluency” or mastery of skills?

Follow the progression of skills across grade levels...how are they building upon one another?

YV V VY

LUNCH (30 minutes)

o Finish the last 3 rounds of the Station Rotation Activity (1 hour)

e Process standards activity (1 hr 15 minutes)



2014 IN Math Standards Workshop
Grades 3-4-5

Day 2

e Questions from Day 1 {15 minutes)
e Continue with the Process Standards Activity (1 hour)
e “Math Class Needs a Makeover” (15 minutes}

e Task Activity (1 % hours)
» Read and discuss the “What’s All This Talk About Rigor?” article
> Use your task analysis guide and Depth of Knowledge chart to develop rigorous questions

3 Choose one standard from each strand
> identify 1-2 math process standards imbedded within the task
LUNCH (30 minutes)

e Finish the task activity (30 minutes)

o Construct a grade level sequencing document {2 hours)

e Workshop Evaluation
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2014-15 Sequencing Map for Math

Circle the Grade Level: 3 4 5

Begin with the list of standards for your grade level and cut the individual standards into strips.
Working with your grade level team, organize the standards forming a sequence throughout
the school year. Make notes if a standard will be repeated or when only parts of the standard

will be taught.

Standard Brief Description Notes
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FIGURE 1.2 The charagtezistics of mathematical 1asks at each of the four lavels of cognitive demand [Stein & Smith, 1998),

THE TASK ANALYSIS GUIDE

Memorization Task

Involve reproducing previously learned facts,
rules, formulae, or definitions to memory.
Cannot be solved using procedures because a
procedure does not exist or because the6 time
frame in which the task is being completed is too
short to use procedure.

Are not amblguous-such tasks involve exact
reproduction of previously seen material and
what s 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.

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.

Requlre limited cognition demand for successful
completion. There 15 Jittle ambiguity about what
needs to be done and how to do it.

Have no connection to the concepts ar meaning
that underlie the procedure belng 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.

Procedures with Connections Tusks

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 connectlons to underlying
canceptual Ideas as opposed to narrow
algorithms that are opaque with respect to
underlying concepts.

Usually are reprasented in multiple ways (e.g.,
visual diagrams, manipulatives, symbols,
problem situations). Require some degree of
cognitive effort. Although general procedures
may be followed, they cannot be followed
mindlessly. Students need to engage with the
conceptual [deas that underlie the procedures in
order to successfully complete the taskand
develop understanding.

Doing Mathematics Tasks
Require complex and no algorithmic thinking
{i.e., there is not a predictable, well-rehearsed
approach or pathway explicitly7 suggested by
the task, task instructions, or worked-out
example),
Require students to explore and understand the
nature of mathematical concepts, processes, or
relationships. :
Demand self-monitoring or self-regulation of
ane’s own cognitive processes.
Require students to access relevant knowledge
and experiences and make appropriate use of
them in working through her task.
Require students to analyze the task and actively
examine task constraints that may llmit possible
salutlon strategies and solutions.
Requlre considerable cognitive effort and may
involve some level of anxiety for the student due
to ungredictable nature of the solution process
required,

Stein, Mary Kay; Smith, Margaret; Hennirigsen, Marjorte; Silver, Edward, (2008}, implementing Standard-based Mathematics
Instroction, New York, NV: Teathaérs College Press




FIGURE 1.2 The characteristics of mathematical tasks at each of the four levels of cognjtive demand {Stein & Smith, 1958).

THE TASK ANALYSIS GUIDE

Memorization Task

tnvalve reproducing previously leamed facts,
rules, formulae, or definltlons to memory,
Cannot be solved using procedures because a
procedure does not exist or because thes time
frame in which the task is being completed is toc
short to use 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.

Procedures without Connections Tasks
Are algorithmic, Use of the procedure is either
speciftcally called for or its use is evident based
on priar Instruction, experience, or placement of
the task.

Require limited cognition demand for sugcassful
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 forused on producing correct answers rather
than developing mathematical understanding.
Require no explanations, or explanatlons that
focus solely on describing the procedure that
was used.

Procedures with Connections Tasks

Focus students’ attention on the use of
pracedures for the purpose of developing
deeper tevels of understanding of mathematical
concepts and ideas.

Suggest pathways to follow {explicitly or
implicitly) that are broad general procedures
that have close conpections to underlylng
conceptual ideas as opposed ta narrow
algerithms that are opague with respect to
underlying concepts.

Usually are represented in multiple ways {e.g.,
visual diagrams, manipufatives, symbaols,
probleem situations). Require some degree of
cognitive effort. Although general procedures
rmay be followed, they cannot be followead
mindlessly, Students need to engage with the
conceptual ideas that underlle the procedures in
oider to successfully complete the task and
develop understanding.

Doing Mathematics Tosks
Require complex and no algorithmic thinking
{i.e., there is not a predictable, well-rehearsed
approach or pathway explicitly7 suggested by
the task, task Instructions, or worked-out
example).
Require students to explore and understand the
nature of mathematical concepts, processes, or
relationships.
Demand seff-monitoring or self-regulation of
one’s own Cognitive processas,
Requlre students to access relevant knowledge

. and experiences and make appropriate use of

them In working through her task.

Require students to analyze the task and actively
examine task constraints that may limit possible
solution strategies and solutions.

Require considerable cognitive effort and may
involve some lave! of anxiety for the student due
to unpredictable nature of the solution process
required.

Stein, Mary Kay; Smith, Margaret; Henningsen, Matjorie; sitver, Edward. {2000). fmplementing Standeard-bused Mathematics
tnstruction, New Yarck, NY: Teachers Callege Press




What's All This Talk about Rigor?

By NCTM President Linda M. Gojak
NCTM Summing Up, February 5, 2013

Recently, | had a conversation with a group of math coaches who are working with elementary teachers on
implementation of the Common Core Standards for Mathematics. The discussion turned to a description of rigor in
the classroom. The coaches commented that many of their teachers were confused by exactly what was meant by
teaching and learning with rigor. The coaches weren’t sure how to respond.

Rigor in the Common Core State Standarcds

The word “rigor” is widely used in policy discussions, but it’s rarely understood or defined, and often it merely
passes as code for “better.” It is interesting that the term “rigor” does not appear in the Common Core State
Standards for Mathematics, although it is certainly implied. “Rigor” appears multiple times in the U.S. Department
of Education’s paper, “A Blueprint for Reform: The Reauthorization of the Elementary and Secondary Education
Act,” as well as its recent document, “ESEA Flexibility” —both of which include a call for rigorous academic content
standards.

Rigor in Instruction

The coaches and | began our work of exploring the notion of rigor with an online search of the word “rigor.” The
thesaurus led us to a list of synonyms, including “affliction,” “inflexibility,” “difficulty,” “severity,” “rigidity,”
“suffering,” and “traditionalism”—none of which describe characteristics of rigorous mathematics instruction. No
wonder the teachers were confused! However, two additional words included in the list—"“thoroughness”and
“tenacity” —provided avenues for some serious thought about what “rigor”implies. We generated the following
chart, which led to an interesting discussion with the classroom teachers. There are certainly other characteristics
that can be added to the list.

Learning experiences Experiences that do
that involve rigor ... not involve rigor ...
challenge students are more “difficult,” with no purpose (for example,

adding 7ths and 15ths without a real context)

require effort and tenacity by students require minimal effort

focus on quality (rich tasks) focus on quantity (more pages to do)

include entry points and extensions for all students |are offered only to gifted students

are not always tidy, and can have multiple paths to |are scripted, with a neat path to a solution
possible solutions

provide connections among mathematical ideas do not connect to other mathematical ideas

contain rich mathematics that is relevant to students |contain routine procedures with little relevance

develop strategic and flexible thinking follow a rote procedure

encourage reasoning and sense making require memorization of rules and procedures
without understanding

often involve teachers doing the work while
students watch

expect students to be actively involved in their own
learning




Rigor Involves Everyone

Rigor invelves all partners in teaching and learning. Teachers must consider rigor in planning lessons, tasks, and
assignments. Rigorous lessons build on and extend prior knowledge. They encourage productive struggling.
Although the objective of a lesson should be clear in the teacher’s mind, the lesson should not focus on one correct
path to a solution or even one correct answer. A rigorous lesson embraces the messiness of a good mathematics
task and the deep learning that it has the potential to achieve.

students who are successful in a rigorous learning environment take responsibility for their learning. They learn to
reflect on their thinking, They persist in solving a problem when the path to solution is not immediately obvious.
They recognize when they are not on the correct path and need to switch directions during the solution process.
Students must learn to ask productive questions rather than expecting to be shown how to proceed, {And, teachers
must answer those questions with just enough information to move students forward while preserving the
challenge of the task!

Rigorous teaching and learning require rigorous formative assessment throughout a unit so the teacher knows
what the student has learned and can plan additional activities, or adjust them, to address student needs. Students
also have a role in formative assessment—they must approach tasks with tenacity and ask clarifying questions
when they are unsure how to proceed. All assessments must include opportunities for students to demonstrate the
processes and practices in their approach to doing mathematics. Good formative assessment can be incorporated
into daily instruction and prepare students for the summative assessments that take place at certain points
throughout the unit of study,

Moving toward Rigor

How can we support classroom teachers and pre-service teachers (pre-K—16) in working toward greater rigor in
mathematics instruction? Professional development experiences that modei rigor through the use of rich tasks, rich
discourse, and good questions allow teachers to experience rigorous instruction, When selecting tasks, teachers
must be sure that mathematical ideas are explicit and the connections are clear. The days of a few word problems
at the end of multiple skill exercises in the textbook are over! Concepts must be introduced and explored in
contexts that are interesting and motivating for students. Tasks must provide entry points for all students, offer
them well-defined opportunities to make connections to other mathematics, and include both opportunities and
expectations for them to develop deeper understanding. The focus and coherence of the Common Core State
Standards lead the way to rigorous instruction. It is time for us to begin the journey.




Connect

Synthesize

Apply Concepts

Critique

Analyze

Create

‘Level Oiie Activities * 0
Recall elements and details of story

struciure, such as sequence of
events, character, plot and setting.

Conduct basic mathematical
calculations.

Labet [ocations on a map.

Represent in words or diagrams a
scientific concept or relationship,

Perforim routine procedures fike
measuring length or using
puncteation marks correctly.

Describe the features of a place or
people,

Design

Prove

‘Level Two Activities =

Draw

" Define

Revise

Apprise

"~ (Criique

Formulate

_ Hypothesize

Identify and summarize the major
events in a narrative.

Use context cues to identify the
meaning of enfamiliar words.

Sofve routine multiple-step problems.

Describe the causefeffect of a
particular event.

Identify patterns in events or
behavior.

Formulate a routine problem given
data and conditions.

Organize, represent and interpret
data.

dentity

w (Strategic Thinking) _

Develop a Logical Argument

Use Concepts to Solve Non-Routine Problems

Draw Conclusions

Cite Evidence ]

| Level Thee Activities . . -

Label

Memorize N
Caleulate [Hustrate .
" Arrange Who, What, When, Where, Why Measure
ame
Repeat State Tabulate Report  # |nfer
' Tell Use /
Recall Recognize Quote /" Categorize
Recile Collect and Display
Level Identity Patterns
One Graph Organize
(Recall \ Classify
: — . Construct
Level Descrive M Separate Madify
(Extended ERTEIHI ._ {Skittf Estimate Predict
 Thinking) BN Concept) Interoret
' Level Compare P
eve f oo
Three Relate Distinguish
Use Context Cues

Assess

Construct

Compare

Explain Phenomena in Terms of Concepts

Investigate

Differentiate _

Support ideas with details and
examples.

Use veice apprapriate to the
purgose and audience.

Identify research questions and
design investigations for a
scientific problem.

Develop a scientific model for a
complex situation.

Detfenmine the author’s purpose
and describe how it affects the
interpretation of a reading
selection,

Apply a concept in other contexts.

Make Observations

Summarize

" Levet Four Activities:

Show

Conduct a project that requires
specifying a problem, designing and
condudting an experiment, analyzing
its dlata, and reporting resulfs/
solutions.

Apply mathematical model to
ifuminate a problem or situation.

Analyze and synthesize
information from multiple sources.

Describe and llustrate how common
themes are found across texts from
different culfures,

Design a mathematical madef to
inform and solve a praciical
or abstradt situation.

Webh, Nowman L and others. "Web Afignnient Tool® 24 Jule 2005. Wisconsin Center of Edueationiol Research. Universiy of Viscomsin-Madison. 2 Feb, 2006, <hilpfmwewrervascediy Walrindex aspi,




Activity Two — Creating a Task

Grades 3-4-5

Being able to create and/or edit a task to increase its rigor will be important as we fransition to
College and Career Ready assessments, Now that you've spent some time “unpacking” the
standards, choose ONE standard from each strand and create a task. Work with your grade
level team (one task for the entire team) using your task analysis guide and teacher resources.
Write your task for each strand on the chart paper provided. You may also record them here
for future reference.

Number Sense: Standard

Computation: Standard




Algebraic Thinking: Standard

Geometry: Standard




Measurement: Standard

Data Analysis: Standard




