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at the International School
of Beljing




Guiding Questions
What Does Math Learning Look Like? Sound Like?

Why Are We Teaching & Learning in This Way?

- Are We Making Math Rigorous for All
Learners?




What does it mean to educate
the whole child in mathematics?




Conceptual

Procedural
Understanding

Adaptive
Reasoning

Grasping
Mathematical Ideas,
Operations and Relations

Strategic NV Productive
Competence N Disposition

—p

Devising strategies AR beemgmath.m _
for solving VX 1Y sensible, useful and
problems. - ~doable.

Mathematical Proficiency > :




Conceptual Understanding: comprehension of mathematical concepts,
operations, and relations

Procedural Fluency: skill in carrying out procedures flexibly, accurately,
efficiently, and appropriately

Strategic Competence: ability to formulate, represent, and solve mathematical
problems

Adaptive Reasoning: capacity for logical thought, reflection, explanation, and
Jjustification

Productive Disposition: habitual inclination to see mathematics as sensible,
useful,and worthwhile, coupled with a belief in diligence and one’'s own efficacy.
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Let's Do

Some Math!




Sample Lesson Design
— Inviting all students into mathematics

JdWarm Up

1 Instructional Activities
1 Lesson Synthesis

1 Cool-Down

Mathematics




Number Talk: Familiar
Numbers

Warm-Up

° Number Talk


https://pixabay.com/en/stick-man-stickman-stick-figure-34978/
https://pixabay.com/en/stick-man-stickman-stick-figure-34978/

. e 10x6
Find the value of

each expression
mentally.




e 10x6

Find the value of

each expression o 10 x 12
mentally.




e 10x6

Find the value of

each expression o 10 x 12

mentally.
o 10 x 24




e 10x6

Find the value of

each expression o 10 x 12

mentally.
o 10 x 24

e 5x24




Let’s Talk About It!

How did the first three
expressions help you find
the value of the last one?

o 10x6

e 10x12

o 10x 24

e 5x24



Mathematics
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Learning
Zoom-out




ISB Vision: EMPOWERED WITH PURPOSE AND COMPASSION a
international
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expectations
together

ISB Mission:

We are an inspiring international community in Beijing, where thinkers and leaders find their place in
the world and serve others. So that our learning is at its best, we build strong relationships and set high
expectations together. We are committed to challenging and joyful learning with the freedom to
explore.




Real-world and Impact

Research-based

Student-Centered
Driven by the Learner



Design
and
STEM

Critique



At ISB we instill an appreciation of mathematics by providing a challenging program that is differentiated and appropriately rigorous for

each student. In a nurturing and motivating environment, students explore and question, construct conceptual understandings and
procedural fluency.

The Mathematics program values:

e the use of various models, tools, manipulatives, and technology

» flexibility in solving problems
e engaging and meaningful contexts

* communication of reasoning

We believe that students learn Mathematics best when they:

* are encouraged to take risks and see mistakes as learning opportunities
e productively struggle with problems and persevere in solving them

* Experience success in an open and collaborative learning environment




Rigor, Depth,

and
Coherence




Common Core State Standards - Mathematics

Standards Progressions

Kindergarten

a8

HS

Counting and
Cardinali

Number and Operations in Base Ten

Ratios and Proportional
Relati hi

Number and Operations -

Eractions

The Number System

Number and
Quantity

Expressions and Equations

Algebra

Operations and Algebraic Thinking

Functions

Functions

Geometry

Geometry

Statistics and
Probability
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4.0A.A | B Use the four operations with whole numbers to solve problems.

4.0A.B | [ Gain familiarity with factors and multiples.

4.0A.C Generate and analyze patterns.
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SUBTRACTION TO GET THE SMALLEST DIFFERENCE

Directions: Place any digit, 1 through 9, in the boxes below to create the smallest possible difference. Each

digit can only be used once.




CLOSE TO 1000

Arrange the digits 1-9,
using each digit only
once, into three 3-
digit whole numbers.

Make the sum as
close to 1000 as —|—

possible.



(D.DDIZI X 1OD) X (D.EIIZIIZI X 1OD)




Given the equation or graph of a function f. Using the digits 0 to 9 only once, find the
values of a, ..., h so that the values of the sum of the following three expressions is as
close to 0 as possible.

1. i fe) +iiir})f(:c)

r—a

2. f'(c) + f(d)

3 /ef f(z)dx + /gh f(z)dx

Note: The potential difficulty of the problem depends highly on the type of function. I
would start at piecewise linear.
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How might these
problems value
thinking

over performing?




What is Rigor?

Rigor requires that BTl construct meaning
and impose structure on situations rather than
expect to find them already apparent. (Resnick,
1087)

1 Rather than reproduce knowledge,
manipulate what they know in order to learn
something new from the process.

H need deep, authentic command of
mathematical concepts.

Myths and Truths About Rigor / Common Core State Standards



What is Rigor?

pursue three aspects of rigor in the major
work of the grade level.

e Conceptual Understanding

e Procedural Skills and Fluency

e Application (Reasoning, Problem-Solving)

— [t Is not making math "harder” or introducing topics
at earlier grades.
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Problem-Based Learning
J
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Invitation to the Deep study of concepts and
mathematics procedures

Unit Introductory

Level lesson Instructional lessons

Lesson

Classroom activities
Level

Activity
Level




Unit 1
Introduction to Multiplication

Unit 4 »

Relating Multiplication to
Division

Unit7 »

Two-Dimensional Shapes and
Perimeter

Unit2 »
Area and Multiplication

Unit5 »
Fractions as Mumbers

Unit 8 »
Putting It All Together

Unit 3 »

Wrapping Up Addition and
Subtraction Within 1,000

Unit 6 »

Measuring Length, Time,
Liquid Velume, and Weight




Section A»
Size and Location of Fractions

Lesson 1» Lesson 4 »
Lesson 2 » Lesson 5
Lesson 3 » Lesson 6 »

Practice Problems »

Section B »
Equivalent Fractions

Lesson 7 » Lesson 10 »
Lesson B » Lesson 11 »
Lesson 9 »

Practice Problems »

Section C»
Fraction Comparison

Lesson 12 » Lesson 15»
Lesson 13 » Lesson 16k
Lesson 14 » Lesson 17 »

Practice Problems»




Lesson7 »
Equivalent Fractions

Generate equivalent fractions using a
representation that makes sense to students.

Lesson 10 »

Use Multiples to Find
Equivalent Fractions

Make sense of a way to generate equivalent
fractions by using multiples of the numerator
and denominator.

Lesson 8 »

Equivalent Fractions on the
Number Line

Reason about and generate equivalent
fractions on the number line.

Lesson 11 »

Use Factors to Find Equivalent
Fractions

Generate equivalent fractions by using
factors of the numerator and denominator.

Reason about fraction equivalence
numerically, by using multiples or factors of
the numerator and denominator.

Lesson 9 »
Explain Equivalence

Determine if given fractions are equivalent in
a way that makes sense to them.

Given a pair of equivalent fractions, explain
why they are equivalent.




Sample Lesson Design
— Inviting all students into mathematics

1 warm Up

_1Instructional Activities
dLesson Synthesis

_I Cool-Down

Mathematics




70

o7 Ona number line.

Andre, Lin, and Clare are representing

* Andre said, “Oh, no! We'll need to partition the line into
100 equal parts and count 70 parts just to mark one
point!”

¢ Linsaid, “What if we mark 1—70 instead? We could partition

the line into just 10 parts and count 7 parts.”

* Clare said, “What if we partition the line into 5 parts and
mark %?”




Activity Purpose

— In this activity, students look closely at the relationships of
fractions with denominator 5, 10, and 100. They use their
observations and understanding to identify equivalent

fractions and to explain why two fractions are or are not
equivalent.

— When students analyze and criticize the reasoning
presented in the activity statements and when they discuss
their work with classmates, they are critiquing the reasoning
of others and improving their arguments (MP3).



y
Students learn math by doing math

1. Teacher ensures students 2. Students work individually.
understand the question. Teacher monitors, listens, questions.

3. Students work in groups. Teacher
4. Teacher helps students synthesize monitors, listens, and asks questions
their learning. to understand students’ thinking.




For the set of 2 fractions:

Explain or show how you know the
fractions are equivalent.

Write a new equivalent fraction on a
sticky note and add it to the poster.
Think of a fraction that hasn't already
been written by someone else.

We visited poster , Which
shows and

New equivalent fraction:

For the set of 3 fractions:

Identify 2 fractions that are
equivalent. Explain your
reasoning.

We visited poster
which shows and




Unit 1 Section C

v Contents
Problem 6 (Exploration)
Problem 1
Andre says that there are an odd number of circles in this
Problem 2 picture.
Problem 3 Do you agree with Andre? Explain or show your reasoning,
Problem 4
Problem 5
Problem 6

Problem 7



Activity Purpose

— This activity gives students opportunities to
practice explaining or showing whether two
fractions are equivalent.

— Students may do so using a visual representation,
by reasoning about the number and size of the
fractional parts in each fraction, or by thinking about
multiplicative relationships between the numbers in
the given fractions.



Sample Lesson Design
— Inviting all students into mathematics

J Warm Up
1 Instructional Activities
1 Lesson Synthesis

1 Cool-Down

Mathematics




5 15
Explain or show why this statement is true: 7 is equivalent to 5. Use a
number line, if it helps.

. | 5 . . .
Diego wrote ?' and ?—U as equivalent fractions. Are those fractions
equivalent? Explain or show how you know. Use a number line, if it
helps.




Are You Ready For More?

> V. lllustrative
l \ 1 Mathematics.

LEARN MATH FOR LIFE

Home | Kinder ~ 1stGr~ 2ndGr~ 3rdGr~ 4thGr~ 5thGr ~




Helping at

Home




What

do you
Notice?

Wonder?




UNIT 2

Fraction Equivalence and Comparison
FAMILY MATERIALS

1 2 3 4 5 6 7 8 9

v Contents GRADE 4
Family Letter Fam i ly Lette r
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@ What would happenif __ ?
@ Do you see a pattern?
@ What are some possibilities here?

Q Where could you find the information
you need?

&) How would you check your steps or
your answer?

@ What did not work?

Is this a reasonable answer?

) Does that make sense?
) Why do you think that? Why is that true?

Can you draw a picture or make a model
to show that?

) How did you reach that conclusion?

Have you tried making a guess?

What else have you tried?

Would another method work as
well or better?

Is there another way to draw,
explain, or say that?



MAKING SENSE SERIES

Progression of
Early Number & Counting

MAKING SENSE SERIES

Progression of Multiplication

MAKING SENSE SERIES

Progression of
Addition & Subtraction

MAKING SENSE SERIES

Progression of Fractions

Are You Ready For More?

MAKING SENSE SERIES

Progression of Division
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http://www.youtube.com/watch?v=g6-CtOi_Pqc

Why is This
Important

Now?




Graduating Class of 2037

What might be important skills
for future-ready graduates?




Top 10 skills
of 2025

Type of skill

Analytical thinking and innovation

Active learning and leaming strategies

Complex problem-solving

Critical thinking and analysis

Creativity, originality and initiative

Leadership and social influence

Technology use, monitoring and control

Technology design and programming

Resilience, stress tolerance and fiexibility

Reasoning, problem-solving and ideation




* Personal
* Occupational

Mathematical Contexts | . go;;erf;;
. * Scienhhc
Reasoning

Content
Contexts
Knowledge i Mathematical

Reasoning
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215t Century

Sk] “.5 * Crifical Thinking * Information Use

21st Century | . Creativity * Systems Thinking

Skills | . Research & Inquiry « Communication
+ Self-direction, Initiative, « Reflection
ond persistence

Programme for International Student Assessment










Organizational Freedom

How Students...

Sitting at desks M ove Get up to access resources



Mathematical Thinking

How Students...

Learn New ldeas

Think About Mistakes

Answer textbook N Pose questions, pursue
questions ]nq uire, Cl'eCIte inqu?ries, be creputive.




Guiding Questions
What Does Math Learning Look Like? Sound Llke?

Why Are We Teaching & Learning in This Way?

- Are We Making Math Rigorous for All
Learners?




Check-Out

e | used to think..

e Now | think...

¢ | am still wondering..
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