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Overarching Questions

* What is productive struggle and why does it
matter?

* How does engaging in productive struggle
enable us to support students?
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Supporting Students’
Productive Struggle

Part 1: Common Experiences and Why it
Matters?




Driving Questions

* What is productive struggle?
* Why is productive struggle important to
students’ mathematics learning?

* How do we support productive struggle for each
and every student?
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What is Productive Struggle?

* In the breakout rooms:
— Discuss what productive struggle means
to you
— Discuss what productive struggle means
to your students

— Be Ready to Share out
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Defining Productive Struggle

The phenomenon of struggle....refers to the
intellectual effort students expend to make sense
of mathematical concepts that are challenging but
fall within the students’ reasonable capabilities.

Warshauer, H. K. (2015). Strategics to support productive strugele. Mathematics Teaching in the Middle
School, 20(7), 390-393.
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Explore the task

Consider the pair of

polygons.

Explain whether or

not the polygons are v

similar.

If you finish quickly,

explain a different way. R X
Q

n
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What Does it Look Like?

Read the vignette. Consider the following:

Write down one or two ideas that you notice

Write down one or two wonders about students’
experiences in these two experiences

How are the learning experiences different? The
same?
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M. Flahive and Ms. Ramirez teach fith grade snd plan their lessons collsboratively. Their cur-
fractions. They pping Trip task shown
accessible to
and chall forstu-
dents P!
fractions an t o

Shopping Trip Task

o the mall pend the money
for is birthday. When he got home, he had $24 remaining. He had spent 3/s of his
a d food. o

t
How much money had he received for his birthday?

When Ms. Flshive and Ms. Ramirez present the problem in their classrooms, both teachers
started.

their hands, saying, *I don't get t,” or *| don't know what to do.”
Ms. Fiahive is very directive in her response to her students. She tall them to draw a rect.
angle Joseph had spent and
what he had laft by step uniilthey

one-ffth of the rectangle as worth $12, as shown below. Finally, she tells the students to
use the information in the diagram to figure out the answers to the questions

O -

s, ¢ struggles y. Aftar she seas them strug-
gling, she has them stop working on the problam and ssks all the students to writs down
two things that they know sbout the problem and one thing that they wish they knew ba-
cause it would help them make pr e M.

do next. Suggestions
include draving 3 tspe diagram or number line showing ths, orjust picking 3 number,
such as $50 and proceeding through rialand error. Ms. Ramirez encourages the students
o consider the various

Fig. 21. Two teachers’ responses to students’ struggles to solve a multi.step
‘word problem involving fractions




Why Does it Matter?

* Share your ideas with a small group.

* Determine which teacher has created an
environment where students can explore, think
critically, and grapple with mathematics.

* What are the characteristics of this environment?
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Creating an Environment

Help students realize struggle will take time.

They may not be successful — especially in
the early stages of solving a problem.

Help students identify what they can do
when they are stuck.

Foster a growth mindset.
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Student Expectations
(Roy, Bush, Hodges, & Safi, 2017)

parﬁcipate, even thOSe MATHEMATICS DISCUSSIONS: .
who do not raise their Expejtatlo ns
hands; N & |

* explain and justify their \ | |
thinking;

* restate a classmate’s

reasoning;

Matter
2

¢ make sense of another
classmate’s reasoning; &

¢ ask a question if they are
not sure that they
understand.
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Facets of Productive Struggle

(NCTM, 2014)

students support students indicators of success.

3 teacher
and frustration may oceur,but [ to persevere; find waysto | when they are *stuck” but
o q pe

he face of
inatask ahigh lovel.
. but so is being able to a olved 3 task and provide
task
i i as the o
particular tasks. final solution.
d tytod d dex a their
the validity and their

d | ater
the teacher when he or she | solutions
does not understand.

Diagrams, sketches, and. e
hand 5

portant tools to use In making | processes. ot solve without them.
sense of tasks

hinking d kmakes | think

o b |t : The teacher
that person make progress on | reasoning, rather than on the | asks probing questions based
the task. way that the teacher i think- | on the students’ thinking,

ing about the task.

Fig. 20. Redefining student and teacher success. Adapted from Smith (2000, p. 382). Sg’} :;‘1:‘:::; :‘:‘:"';EZ’“M

Wrap — Up

* Revisit your definition of productive struggle;
what would you add to it?

Food for Thought:

* How do learning goals factor into productive
struggle?
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Supporting Students’
Productive Struggle

Part 2: Laying the Foundation

0.0 Prp——
NETM | Tiacuans or mamicmanics




Driving Questions

* What does productive struggle look like in a
classroom?

* How do I establish mathematical goals?

* How does valuing students’ identities empower
students to engage in productive struggle?
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Effective Mathematics

Teaching Practices (NCTM 2014)

Establish mathematics goals to focus learning.

N

Implement tasks that promote reasoning and problem-
solving,

Use and connect mathematical representations.
Facilitate meaningful mathematical discourse.

Pose purposeful questions.

S vk W

Build procedural fluency from conceptual
understanding.

Support productive struggle in learning mathematics.

©

Elicit and use evidence of student thinking.
[00)
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Setting Goals

Effective teaching of mathematics establishes clear
goals for the mathematics that students are
learning, situates goals within learning
progressions, and uses the goals to guide
instructional decisions.

Principls t0 Action: Ensuring Mathematical Sucess for All (NCTM 2014, p12) - GO
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Setting Goals

Analyzing Teaching and Learning 2.1
Comparing Goal Statements

Review goal statements A, B, and C (shown below), written for a lesson on
proportional relationships, and consider the following:

« How are they the same, and how are they different?
« How might the differences matter?

Goal A: Students will lear the procedure (cross multiplication) for finding the
missing value in a proportional situation.

Goal B:  Students will be able to (SWBAT) use cross multiplication to find the
missing value in problems in which the quantities being compared are in
a proportional relationship.

Goal C: Students will recognize that a proportion consists of two ratios that
are equivalent to each other (e.g., §) and that missing values in the
proportion can be found by determining the scale factor x that relates the.
two ratios or by the unit rate—the
between a and b and recognizing that ax and bx must have the same
relationship as a and b.

Taking Action: Inplementing Effective Mathematics Teaching Practies O o comenor
in Grades 6-8; Smith, M.S., Steele, M., Raith, 1., NCTM, 2017. NETH | elcoes o warcs

Three Goals

* What is the same Analyzing Teaching and Learning 2.1
.. Comparing Goal Statements
similar among the

R e e Ao e T
i i, e s o o
goals? < oty s, eyl
ot o S
ot : St il e (s i or g b
e
G5 S i b sl WA o s et i e

o What is different e

Goal C: Students willrecognize that a proportion consists o two ratios that

1 1 are equivalent to each other (0.9, §-&) and that missing values i the
among the three proportion can be found by determining the scalefactor x hat elates the
two atios or

goals? Ereheiey
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Three Goals

¢ Wthh gOﬂl(S). Analyzing Teaching and Learning 2.1
seems more likely Comparing Goal Stataments
to enable students | mEEEIIL IR

 How are they the same, and how are they different?

to solve a wider e e e

ot A Sndrt willan e proceders s mplcaton o g the
range of e v s
Gost B Sudont il bt SWBAT) s cross mullcation o i the
problems? T e ST Rt e S
el

Goal C: Students will recognize that a proportion consists o two ratios that
‘are equivalent to each other (¢.g., §-2) and that missing values in the

proportion can be found by determining the scale factor x that elates the

* How would you i
assess student oo 033004
success with each
goal?
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Connection to Standards

7.RP.A.2 Recognize and represent proportional relationships between quantities.
a. Decide whether two quantities are in a proportional relationship

b. Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships

c. Represent proportional relationships by equations

Fig. 2.1. A seventh-grade proportional reasoning standard from the Common Core State
Standards (CCSS) for Mathematics (NGA Center and CCSSO 2010)

Taking Action: mplementing Effective Mathematics Teaching Practices o) I
in Grades 6-8; Smith, M.S., Steele, M., Raith, 1., NCTM, 2017. NETH | Tt o amicnes

Establishing Effective Goals

* Goals help you select a task that focuses on the
important mathematics.

* Goals help you make instructional decisions
during the lesson (and about assessment).

* Goals are more than a standard or a procedure,
but also include information about the
conceptual understandings students will gain.

* Goals connect to broader learning trajectories.

Taking Action: Implementing Effective Mathematics Teaching Practices 'C0) [
in Grades 6-8; Smith, M.S., Steele, M., Raith, 1., NCTM, 2017. NETH' | Tacuuns o arinancs

Revisiting FEarlier Task

Consider the pair of
polygons. Explain
whether or not the

polygons are similar. v
Ifyou finish quickly,
explain a different way.
R X
U=
s
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Selecting a Task — Our Goals

* Students will recognize that similar shapes have the
same angle measures.

* Students will recognize corresponding segments of
similar figures have equal proportional lengths (this
common ratio is called the scale factor).

* Students will recognize scale factors and proportions
are two ways to solve problems involving similar
figures.

(X0, | wnows comeror
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Debrief: The Task

How does this task meet our v
goals? n
Why or why not? i

What are some
considerations or reflections
following our debrief?

0
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The task

Does this task meet our goals?
Why or why not?

* Students will recognize that similar shapes have
the same angle measures.

* Students will recognize corresponding segments
of similar figures have equal proportional lengths
— this common ratio is called the scale factor.

* Students will recognize scale factors and
proportions are two ways to solve problems
involving similar figures.
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Wrap — Up

* Revisit your definition of productive struggle;
what about learning goals would you add to
your definition?

Food for Thought:

- What do you do when you have a task in your
cutrent curricular materials that does not
adequately allow for productive struggle?

(X0, | wnows comeror
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Supporting Students’
Productive Struggle

Part 3: Provoking and Supporting

Driving Questions

- How do we create an environment for nurturing
productive struggle?

- What are the characteristics of an effective task?

- How do we adapt tasks to connect and extend
student understanding beyond the learning goal?

- In what ways does intentionality in teaching
practices support equitable instruction?

10



Addressing Student Struggle

(NCTM 2014)

“Teachers sometimes perceive student frustration or lack of
immediate success as indicators that they have somehow failed their
students. As a result, they jump in to ‘rescue’ students by breaking
down the task and guiding students step by step through the
difficulties.

Although well intentioned, such ‘rescuing’ undermines the efforts
of students, lowers the cognitive demand of the task, and deprives
students of opportunities to engage fully in making sense of the
mathematics (Reinhart 2000; Stein et al. 2009).”

X)) | wanows comeror
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What does this look like in ...

* We are using a task
called Amazing
Amanda to see how ‘ _— -

these pieces fit Q ~——

together. < *
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Amazing Amanda

Mathematical Learning Goals

* Students can subdivide polygons into non-
overlapping triangles to make generalizations.

* Students can apply previous learned
mathematics to determine the sum of the
interior angles of any polygon;

* Students will write equations to describe the
relationship between the number of sides and
the sum of the measures of the interior angles of

any polygon.

(0.0 J P——
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Amanda claims to have an amazing talent. “Draw
any polygon. Don’t show it to me. Just tell me the
number of sides it has and I can tell you the sum of
its interior angles.”
Is Amanda’s claim legitimate? Does she really have
an amazing gift, or is it possible for anyone to do
the same thing?

_N
A

| |
< e

Putting It All Together

* Read the mini-dialogues

* Discuss the nature of each student’s struggle.

* Identify what the teacher does to help students
move beyond the impasse they had reached.

* Determine whether or not the teacher supported
students’ productive struggle.

(0.0 Y Pr———
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Read the Mini-Dialogues

Amazing Amanda Task

Dialogue 1

Astudant made the drawing shown below.

Dialogue 2.
Astudent made the tabe shown below,
| Degremrot
3 0
T What cid you do hare? 0 0
S: 1 drew a polygon with 5 sides. o
T Thenwhat? s =
© R CANT : ]
L e e T: Tl me how you constructed your tabe

Your
of one of your diagonal, you wil have the ight numbor o trangles 5: 1 dacided 1oy all o th polygons rom 310 8.1 knew that the 3-sided polygon—.

Stodenterases one of the diagonals]

polygon and mltipled by 180,
T: Why did you multily by 1807
s i tho

by 180.
T:  Thatt right, So how many tiangles do you have now? =
s 3 ofthe polygon nd the sum of messures of the nteror angles?

polygon.
. That sounds ke a good plan. | vl chack back in with you ater

T. Okay: So now you just noed to muliply 3 by 10 and you willbo sat. So now ry
another on using this method.

Taking Action: Implementing Effective Mathematics Teaching Practices CX0) | sunosu covencen
in Grades 9-12; Boston, M., Dillon, F., Swith, M.S., Smith, S., NCTM, 2017. NCTM "o or Aarmaiincs
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Read the Mini-Dialogues

Amazing Amanda Task

Dialogue 3
T e T
Dialogue 4
qh Astudent can't get starte
T, Whathave you fgured ot s fr?
Av S: Nothing, | am not eure what to do.
B T T S S
T 5o el me bout your dring? (G
E T ‘the vertices.
T, And thomwhat?
s s 0 180 dogrea, I mutipbod 10815 | | 7. o
et itor
T Sowhatis e pro <
s s
and | got closer 1o 500. © o
B § s w
B e T Yool 5o theongles o a 4 skled polygon i up o 30 degres. Now by a fe-
ISudoot i 1 the anls ineach gl il
3 st
polygon? Dialogue 5
S o .
.
E s ot v
e 6 ks sl o bl sk I oyt
Rt the g of s gl mam o 190
Taking Action: Inplementing Effective Mathematics Teaching Practices 0.0 Y p——
. g ’ ! . TH | Teacwens o marhemar
in Grades 9-12; Boston, M., Dillon, F., Swith, M.S., Smith, S., NCTM, 2017. NCTM " ol sesmiine

Looking at the Mini-Dialogues

With your group members, discuss your answers
to the questions posed for the mini-dialogues.

* When did the teacher maintain the cognitive
demand of the task?

* How did the teacher support (or not support)
productive struggle?

(0.0 Y Pr———
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Mini-Dialogue Reflections

Group Members:

* When did the teacher maintain the cognitive
demand of the task?

* How did the teacher support (or not support)
productive struggle?

0.0 Prp——
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Research

There is no decision that teachers make that has a
greater impact on students’ opportunities to learn
and on their perceptions about what mathematics is
than the selection or creation of the tasks with which
the teacher engages students in studying

mathematics.

Lappan & Briars, 1995

(0.0 J Pr———
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Explore 3 of the 4 tasks

* Joe’s Ice Cream * Fictional Stairs

Joe’s on the Beach Ice Cream

At Jow'sonthe Beach, sinie-scoop ic cream cones solfor 299 nd ico
craam cotes s for 2499 e buysan
Sh isodeides o by singe-s00p conefor

* Matching Graphs * Petoskey Problem

— The popuiationof Petoskey, Michigan, was 6,076 in 1990 and was
rowing at the ate of 3.7 peryear. The it planners want 1 know

h N whatthe popuiation willb inthe year 2025, Witeand valate an
i i expressionto estimatethis popultion.(Source: Hoft Algebra 2 [chultz
i etal. 2008, 15))
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Mathematical Tasks:

A Critical Focus of Instruction

Establish mathematics
goals to focus learning

Implement tasks that Build procedural fluency
promote reasoningand [¢-- from conceptual
problem solving understanding
Faciltate meaningful mathematical discourse
Use and connect
Pose purposeful e treni]
questions. .
representations
[ I
Elicit and use Support productive
evidence of student struggle in learning
thinking mathematics
Mathematics Teaching Framework

0.0 Prp——
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Mathematical Tasks:

A Critical Focus of Instruction

The level and kind of thinking in which
students engage determines what they will
learn.

Hicbert, Carpenter, Fennema, Fuson, Wearne, Murray, Olivier, & Human, 1997 ) i )
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Mathematical Task Analysis Guide

Lowar-Lovel Demands Highor-Lovel Domands

Memorization Tasks Procedures with Connections Tasks

or defintionstomemory. doss,

- Are ot ambiguous—suchtasks nvove exact reproductionof | COnCests

Clary anddrecty stoted symbos prablemstuatons). Makingconnectons amang mutiple

reproduced

completethetask and dvelop understanding.
Tasks

hovwto dot

the pocadurebangused

sppropratesseof the g throughthe sk

4

mathematicalunderstanding. may it possiblesol

s and solutions.

describingthe procedure thatas used forthestodant dust he unpredictabl natureofthe oiutonprocess
reasired

e
Stein, M. K., Smith, M. S., Henningsen, M. AL, & Silver, E. A, (2009). Inplsmenting standards-based matbemaiics (0.0} (——
instruction: A cascbook for professional development (p. 6). New York, NY: Teachers College Press. NCTM | Teacwens oF maTHEMATICS

@

Reflection

Based on the Mathematics Task Analysis
Guide, what are the characteristics of high
level tasks that promote productive struggle?

0.0 Prp——
NETM | Tiacuans or mamicmanics




Revisiting the Four Tasks

Identify the tasks using the TAG. Be

prepared to share your reasoning.

* Joe’s Ice Cream

* Fictional Stairs

* Matching Graphs
* Petoskey Problem

(X0, | wnows comeror
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Mathematical Tasks: A Critical Starting

Point for Instruction

All tasks are not created equal—djfferent tasks
require different levels and kinds of student thinking.

"l
Stein, M. K., Smith, M. S., Henningsen, M. A., & Silver, E. A. (2000). Lnplementing standards-based Sg},‘) L s b

mathematics instruction: A casebook for profssional develgpment, p. 3. New York: Teachers College Press.

Recommendations for Quality Tasks

¢ Aligns with relevant mathematics content
standard(s)

* Encourages the use of multiple
representations

* Provides opportunities for students to develop
and demonstrate the mathematical practices

* Involves students in an inquiry-oriented or
exploratory approach

NCTM (2013). Putting Essential Understandings of Multiplication Sé}’,} oo comeor
and Division into Practice. Reston, VA: Author.
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Recommendations for Quality Tasks

* Allows entry to the mathematics at a low threshold
(all students can begin the task) but also has a high
ceiling (some students can extend the activity to
higher-level activities)

* Connects to previous knowledge to new learning

* Allows for multiple solution approaches and
strategies

* Engages students in explaining the meaning of the
result

¢ May include a relevant and interesting context

NCTM (2013). Putting Essential Understandings of Multiplication X0 | unowsscomer or

L . NCTM | Tescuess oF maneuaTics
and Division into Practice. Reston, VA: Author.

Compare the Tasks

* What goals would you have for each of these
tasks?

* What does one task offer that the other may
not?

(0.0 Y Pr———
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Let’s Look at Some Tasks

* We are comparing ...

— Original vs. Modified Tasks

All of these tasks are adapted from the Institute for Learning unless otherwise noted.

0.0 Prp——
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Task 1: Original Task

78 is 30% of what number?

(0.0 J Pr———
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Task 1: Modified Task

Autumn Leaves

*In the first week of November, Trevor the Tree lost 65% of his leaves.

*In the second week of November, Trevor lost 45% of all the leaves he
had at the beginning of the wecek.

*In the third week of November, Trevor lost 55% of the leaves he had at
the beginning of the week. Trevor had 212 leaves after three weeks of
November.

* How many leaves did Trevor have at the beginning of November?

* Use a model and words to explain your thinking.

Task adapted from Upited Ve Sohe by Tim Erickson, 1996.

(0.0 Y Pr———
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Task 1: Debrief

* How is the cognitive demand different
between the two tasks?

* How will students engage in the task
differently?

* How may the classroom discourse differ
for the two tasks?

* How does the modified task support
productive struggle?

0.0 Prp——
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Task 2: Original Task

* Answer the following:

1/2+2/3
3/7x1/8
4/5+1/2

(0.0 J Pr———
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Task 2: Modified Task

Chocolate Milk Task

Jenny was mixing herself a glass of chocolate milk. “You certainly have enough syrup in the glass,”
‘remarked Kevin, who then found a glass of milk of his own to drink.

“Only a third of a glass of syrup,” said Jenny. “And you're certainly taking your share.”
“I only have one-fourth of a glass,” estimated Kevin.

“But Kevin, your glass holds twice as much!”
“Tell you what,” said Kevin, after they both had mixed milk and syrup in their glasses. “Let’s

combine our drinks in a larger pitcher, and then split the whole amount.”

While Jenny is trying to decide whether or not this arrangement is to her advantage, can you say
what part of the combined mixture would be syrap? Use diagrams, pictures, numbers, or words to show

your solution strategy.

NATIONAL COUNCIL OF
TEACHERS OF WATHEMATICS

0,
Newton, KJ. (2010). The sweetest chocolate milk. Mathematics Teaching in the Middle Schaol. 16(3). 149-153, NC

Task 2: Debrief

* How is the cognitive demand different
between the two tasks?

* How will students engage in the task
differently?

* How may the classroom discourse differ
for the two tasks?

* How does the modified task support
productive struggle?

(0.0 J P——

NCTM | Teacuens or marnimaTics

19



Task 3: Original Task

Find the value of the unknown in each of the proportions shown
below.

S_y a _7 n_ 3 30 _b

2 10 24 8 8 12 6 7
Adapted from Smith et al. 2005. Found in Smith, M.S., Steele, M. D., &
Raith, M. L. (2017). Taking Action: Implementing Effective Mathematics (X) O
Teaching Practices. Reston, VA: NCTM NCTM | TeacHERs OF MATHEMATICS.

Task 3: Modified Task

The Candy Jar Task

A candy jar contains 5 Jolly Ranchers and 13 jawbreakers.
Suppose that you had a new candy jar with the same ratio of

Jolly Ranchers to jawbreakers, but it contains 100 Jolly Ranchers.

How many jawbreakers would you have?

Explain how you know.

Adapted from Smith et al. 2005. Found in Smith, M.S., Steele, M. D., & Raith, M. L. (2017). Taking Action:
Inplementing Effective Mathematics Teaching Practices. Reston, VA: NCTM -
(X)), | wanowss covmer or
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Task 3: Debrief

* How is the cognitive demand different
between the two tasks?

* How will students engage in the task
differently?

* How may the classroom discourse differ
for the two tasks?

* How does the modified task support
productive struggle?

0.0 Prp——
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Task 4: Original Task

For each of the following, name the slope and j-intercept.
a. y=2x+5 b.y=-x+1 c.y=-1/3x+2
d. e. f.

(2,55)

2

(225 ¢

(X0, | wnows comeror
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Task 4: Modified Task

Joe’s On the Beach Ice Cream

At Joe’s On the Beach, single-scoop ice cream cones sell for $2.99 and ice cream cake:
sell for $24.99. Rosa buys an ice cream cake for her party. She also decides to buy a
single-scoop cone for each of her friends.

1. Write a function that can be used to determine the

cost (y) of a cake and any number of cones (x) that
Rosa buys. Explain the meaning of the terms in your
function.

N

. Sketch a graph that models the problem situation.
» Explain how you know your graph models the
problem situation.

3. How does the total cost increase with the number of

012345678 91011121314151617181920 . . .
cones bought? How does this appear in the function

and the graph?

(0.0 Y Pr———
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Task 4: Debrief

* How is cognitive demand different
between the two tasks?

* How will students engage in the task
differently?

* How may the classroom discourse differ
for the two tasks?

* How does the modified task support
productive struggle?

0.0 Prp——
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Task 5: Original Task

Bank Accounts

Sisters Aya and Jun keep track of the amount they have saved

in the bank using the tables below.

Aya’s Savings Jun’s Savings
ot | Bk | | Ak
1 $10.00 2 $19.00
2 $12.50 4 $23.00
3 $15.00 6 $27.00
4 $17.50 8 $31.00

NCTM | Teachens or manematics

Task 5: Original Task

Bank Accounts (continued

a.  Write an equation to describe the amount of money in dollars
that Aya has in the bank after any number of months.

b. Graph Aya’s equation.

c. Write an equation to describe the amount of money in dollars
that Jun has in the bank after any number of months.

d.  Graph Jun’s equation on the same axes as Aya’s graph.

e.  What is the coordinate of the point of intersection of the two
graphs?

. After how many months will the sisters have the same amount
of money in the bank?

(0.0 Y Pr———
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Task 5: Modified Task

Bank Accounts

2. Hxplain how you can use tables and graphs to solve the problem

below:
After how many months will the sisters have the same
amount of money in the bank?

b.  Write an equation to describe the amount of money in dollars that
each sister has in the bank after any number of months.

c.  Explain how you can use the equations you wrote to solve the
problem.

d. Wil each of the solution strategies (tables, graphs, and equations)
produce the same solution? Explain why or why not.

(0.0 J P——
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Task 5: Debrief

* How is cognitive demand different
between the two tasks?

* How will students engage in the task
differently?

* How may the classroom discourse differ
for the two tasks?

* How does the modified task support
productive struggle?

0
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Task 6: Original Task

Find the slopes of the lines containing the following points.

a.
b.

C.

(-3,0) and (4, 7)

(0,5) and (-3, 2)

(0, 0) and (-4, 2)

(-1,9) and (3, 7)

(6,-1/2) and (4, -1/2)
(1/8,3/4)and (1/4,-3/8)

0

NaTioNAL
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Task 6: Modified Task

Slope Task

For each pair of points, find a third point that is on the

same line. Explain how you used the information given to

find the third point.

a. (-3,0)and (4,7)

b. (0, 5) and (-3, 2)

c. (-1,9)and (3,7)
d. (6,-1/2)and (4,-1/2)

0
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Task 6: Debrief

* How is the cognitive demand different
between the two tasks?

* How will students engage in the task
differently?

* How may the classroom discourse differ
for the two tasks?

* How does the modified task support
productive struggle?

Consider. ..

What can you do if you want students to develop
the capacity to think, reason, and problem-solve,
but your textbook doesn’t have many high-level
cognitively demanding tasks?

How can these tasks be modified?

* Simplify: 4(3+5)

* Multiply 2/3 X 3/5

* Find the area of a rectangle that measures 4 cm
by 6 cm.

* Solve:

—2x+3=2x-1
—2x + 3 ="(4x + 06)
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Things to keep in mind about modifying

tasks....

* Right environment — trust, risk taking,
collaborative

* Prior knowledge — do they have foundational
understanding so they can enter/access

* Right access points — can all students at different
levels enter the task

* Right tools/representations

* Right partners/groups— partners that have
complementary attributes

OO | ssionsccomioner
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Strategies for

Modifying Textbook Tasks

* Ask students to create real-world stories for “naked number”
problems.

* Include a prompt that asks students to represent the
information another way (with a picture, in a table, a graph,
an equation, within a context).

¢ Include a prompt that requires students to make a
generalization.

¢ Use a task “out of sequence” before students have
memorized a rule or have practiced a procedure that can be
routinely applied.

* Eliminate components of the task that provide too much
scaffolding.

(0.0 Y Pr———
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Debriefing Modifying Tasks

What is the role of modifying problems
found in textbooks in supporting
productive struggle?

0.0 Prp——
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Supporting Students’
Productive Struggle

Part 4: Apply it — Live it!

OO |
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Revisiting Session Focus

- How do we create an environment for nurturing
productive struggle?

- What are the characteristics of an effective task?

- How do we adapt tasks to connect and extend
student understanding beyond the learning goal?

- In what ways does intentionality in teaching
practices support equitable instruction?

) |
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My Next Steps

What big ideas about productive struggle
resonate with me?

What do others in similar professional roles think
about productive struggle?

What actions will I take to enhance productive
struggle in my classroom, building, or district?

Why is it important to address productive
struggle coherently as part of a systemic learning
culture?

26



Collaborative Next Steps

Discuss:

* What challenges might you face with
productive struggle?

* How will you share your message about
what you’ve learned?

* What other tools/resources do you need?

* What actions might you take next year?

NETM | Tiacuans or wamieuanics

Disclaimer

The National Council of Teachers of Mathematics is a public voice of
mathematics education, providing vision, leadership, and professional
development to support teachers in ensuring equitable mathematics
learning of the highest quality for all students. NCTM’s Institutes, an
official professional development offering of the National Council of
Teachers of Mathematics, supports the improvement of pre-K-6
mathematics education by serving as a resource for teachers so as to
provide more and better mathematics for all students. It is a forum for
the exchange of mathematics ideas, activities, and pedagogical
strategies, and for sharing and interpreting research. The Institutes
presented by the Council present a variety of viewpoints. The views
expressed or implied in the Institutes, unless otherwise noted, should
not be interpreted as official positions of the Council.
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