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Training series progression

The importance of math identity for math success

 Build knowledge of what math identity is and why it
IS Important for math success

Building the math environment (2 parts) h
 Learn how to create a classroom environment that
supports a positive math identity y
Kernels of practice -
 Learn how to implement targeted activities that
Vi[eIe[NI[=W] promote a positive math identity y
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Module 2 learning objectives

By the end of this session, you will be able

o
Q Reflect on your math attitudes and
beliefs.

@ Understand how to create a classroom

climate that is identity-affirming for all
students and promotes math learning.

Develop instructional practices that foster
positive math attitudes.
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lcebreaker
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1. What patterns do you notice in the set of figures?

2. Sketch the next two figures in the sequence..

3. Determine an equation for the total number of tiles in any
figure in the sequence.

4. |s there a linear relationship between the figure number and
the total number of tiles? Why or why not?

'REL

NORTHWEST




Elements of
math success
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Math identity and agency critical for math success

P-S- |-

Math Identity Math Agency Academic Outcomes
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Key aspects of math identity

Sense of belonging

®* Feeling like an accepted, valued, and
legitimate group member

Perceived
Utility

Sense of

Growth mindset Belonging

®* The belief that intelligence and ability can be
developed with effort, strategies, and support

Perceived utility

® The belief that math is useful, worthwhile, and G.rowth
relevant to life outside of school, now and In Mindset
the future

Math anxiety

. . |
®* Feeling apprehensive, tense, and fearful ®
about situations involving math . REL
NORTHWEST




Connection with the Standards for Math Practice
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Content source: Common Core State Standards Initiative, n.d. ; Kelemanik, Lucenta, & Creighton, 2016
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How do teachers’ math attitudes impact students?

‘ ® Teachers’ mindsets influence their
- pedagogical decisions.

® Teachers’ math anxiety influences
their pedagogical decisions.

® Teachers’ attitudes about who
belongs influences students’ math
achievement.
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Cultivating your own
math self-awareness and skills

®* Be aware of your own feelings about
math and how you express them.

3

® Teachers must have a proficient
understanding of the math concepts In
which they are instructing.

® Be aware of the assumptions you
make about students as math
learners.
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How did you feel while teaching/working on this
problem?

Did you notice any areas where the
Instructor/students did not seem comfortable?

How did this impact the instruction? How did this
Impact you as a teacher/learner?



Summary of evidence-based strategies

Math

Growth Perceived

Belonging

Mindset Utility Anxiety
Bust stereotypes v
Positive climate v
Honor mistakes v v v
Clacsroom H.igh expectations v v
Culture Time pressures v
Make math 4
collaborative
Messaging v v v v
Process feedback v
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Summary of evidence-based strategies: Bust
stereotypes

Growth Perceived Math
Mindset Utility Anxiety

Belonging

Bust stereotypes
Positive climate
Honor mistakes
High expectations
Time pressures v

Make math
collaborative

Messaging v
Process feedback v

N N N X
AN
AN

Classroom
Culture

AN

v v v
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Create non-stereotypical environments

® Physical environments can
communicate stereotypes. They can
also discourage belonging and interest
for students who don't fit those
stereotypes.

Relevant factors
v Belonging
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Who’s a mathematician?

NORTHWEST




Who’s a mathematician?

John Urschel

lvan Corwin Manjul Bhargava Ming-Ying Leung Andrew Wiles
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Who’s a mathematician?

John Urschel

* John was born in 1991 and grew up in Buffalo,
New York

» He went to Penn State University where he
majored in math and was on the football team

» After college, he played in the NFL for the
Baltimore Ravens.

* He also began a Ph.D. in mathematics program
through MIT.

* John retired from the NFL in 2017 to pursue his
math career full-time.

* His goal is to be a college math professor.

Relevant factors
Y . . . @
Belonging IS math research focuses on convex and discrete geometry, ®
graph theory, machine learning, and numerical analysis. R E L
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Summary of evidence-based strategies: Positive
climate

Belonging Growth Perceived Math
Mindset Utility Anxiety
Bust stereotypes v
Positive climate v
Honor mistakes v v v
Classroom H.igh expectations v v
Culture Time pressures v
Make math 4
collaborative
Messaging v v v v
Process feedback v
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Build a positive classroom climate

Create a welcoming, inclusive
classroom culture

® Smile and greet students by
name

® Make sure everyone's voice is

heard by at least one other
person

® Include elements of personal
choice

Relevant factors -
|
v Belonging Purpose and consistency are key!
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Build a positive classroom climate

Develop relationships
® Teacher-student

® Student-peers

®* Teacher-family

Relevant factors
v Belonging
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Summary of evidence-based strategies: Honor
mistakes

Belonging Growth Perceived Math
Mindset Utility Anxiety
Bust stereotypes v
Positive climate v
Honor mistakes v v v
Classroom H.igh expectations v v
Culture Time pressures v
Make math v
collaborative
Messaging v v v v
Process feedback v
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Honor mistakes as part of the learning process

Math, more so than other subjects, focuses on finding the
‘right” answer.

But, the process students use to arrive at the solution is

just as important.
Relevant factors

v Belonging ..
v" Mindset REL

v Anxiety NORTHWEST




Honor mistakes as part of the learning process
Create the norm that making mistakes is OK and expected

® Let students know that you embrace mistakes as
part of the learning process.

® Explain why mistakes are important—they are
chances to learn.

® Help students understand how they got their
mistake and provide specific tools and strategies
to help repair their misconceptions.

® Encourage persistence and perseverance In
solving problems.

Relevant factors

v Belonging ..
v" Mindset & REL

v Anxiety NORTHWEST




How does honoring mistakes as part of the
learning process support and build on the SMPs?

Relevant factors

v Belonging ..
v' Mindset . REL
v Anxiety NORTHWEST

Content source: Common Core State Standards Initiative, n.d.




How does honoring mistakes as part of the
learning process support and build on the SMPs?

Relevant factors

v Belonging ..
v' Mindset : REL
v Anxiety NORTHWEST

Content source: Common Core State Standards Initiative, n.d.




Honor mistakes as part of the learning process

Facilitating a student-led discussion to cultivate this norm in the classroom

Relevant factors

v Belonging ..
v" Mindset R E L

v Anxiety NORTHWEST




Honor mistakes as part of the learning process

You notice that one of your students has made a
mistake while working on the problem below. What

do you do?
10+ 10 X 8 — 24 =
10+ 10X 8 —4 =
20 X 4 =
= 60

'REL

NORTHWEST

Correct answer: 86




Summary of evidence-based strategies: High
expectations

Growth Perceived Math
Mindset Utility Anxiety

Belonging

Bust stereotypes
Positive climate
Honor mistakes
High expectations
Time pressures v

Make math
collaborative

Messaging v
Process feedback v

N N N X
AN
AN

Classroom
Culture

AN

v v v
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Hold high expectations for all students

Ability grouping or tracking implicitly
communicates that teachers have a
fixed mindset about students’
Intelligence and potential.

Relevant factors
v Belonging

@
@
v' Mindset REL
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Hold high expectations for all students

Research has found that students in heterogeneous classes
achieve more than students in ability-grouped classes

®* When an American school district stopped using ability grouping In
middle school math classes, so all students took rigorous math
classes, the following happened:

v More students took advanced math classes in high school
v’ More students passed their math classes
v/ Students earned higher scores on the state math exam

v The achievement gap between white and minority students
narrowed dramatically

Relevant factors

v Belonging ..
v" Mindset . REL
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Hold high expectations for all students

Holding different expectations for different students
IS a common signal influencer in the classroom.

My teacher asks me

easier questions g = Signal influencers are
than other students. N _g— _
She must think I'm i - unconscious messages Iin
S e ErE teachers’ daily interactions with
students. They can signal to
the student that they do not

belong.

Relevant factors
v Belonging
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Hold high expectations for all students

Holding different expectations for different students
iIs a common signal influencer in the classroom.

My teacher asks me
easler questions
than other students.
She must think I'm

Nnot as smart.

Relevant factors
v Belonging
v' Mindset
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Hold high expectations for all students

One of your colleagues joins you for
lunch. She just finished teaching her
sixth graders a lesson on using
variables to represent an unknown
number. She says, “They just can’t do
it. It doesn’t matter how [ teach it. It’s
too hard for these kids.”

How would you respond to your
colleague?

Relevant factors
v Belonging

@
@
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Communicating high expectations

“I'm giving you “I'm giving comments
comments on your , on your math test,
math test, so you'll :‘_'> because | have very
have feedback on ‘ high expectations

your work.” and | know that you
can reach them.”

Relevant factors

v Belonging ..
v" Mindset . REL
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Communicating high expectations

This Is challenging,
but all of us can

learn the material.
-~

| have high
expectations,
because | know that
you all have the

Relevant factors ab|||ty to do this
v Belonging .

v Mindset
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About REL Northwest

REL Northwest partners with
practitioners and policymakers to use
data and evidence to help solve
educational problems that impede
student success. We do this by:

®* Conducting rigorous research and
data analysis

* Delivering customized training,
coaching, and technical support

°* Providing engaging learning
opportunities
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	Content source: 
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	•
	•
	•
	•
	•
	Physical environments can 
	communicate stereotypes. They can 
	also discourage belonging and interest 
	for students who don’t fit those 
	stereotypes.
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	•
	•
	•
	•
	•
	John was born in 1991 and grew up in Buffalo, 
	New York


	•
	•
	•
	He went to Penn State University where he 
	majored in math and was on the football team
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	•
	•
	•
	•
	•
	After college, he played in the NFL for the 
	Baltimore Ravens.


	•
	•
	•
	He also began a Ph.D. in mathematics  program 
	through MIT.


	•
	•
	•
	John retired from the NFL in 2017 to pursue his 
	math career full
	-
	time. 


	•
	•
	•
	His goal is to be a college math professor. 




	His math research focuses on convex and discrete geometry, 
	His math research focuses on convex and discrete geometry, 
	His math research focuses on convex and discrete geometry, 
	graph theory, machine learning, and numerical analysis. 
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	Create a welcoming, inclusive 
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	Smile and greet students by 
	name
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	-
	student
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	-
	peers
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	Content source: Miller, 
	Content source: Miller, 
	Kochel
	, Wheeler, 
	Updegraff
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	Fabes
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	, 2017
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	Content source: Turner et al., 2002; 
	Content source: Turner et al., 2002; 
	Content source: Turner et al., 2002; 
	Boaler
	, 2015



	•
	•
	•
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	•
	•
	Let students know that you embrace mistakes as 
	part of the learning process. 


	•
	•
	•
	Explain why mistakes are important
	—
	they are 
	chances to learn.


	•
	•
	•
	Help students understand how they got their 
	mistake and provide specific tools and strategies 
	to help repair their misconceptions. 


	•
	•
	•
	Encourage persistence and perseverance in 
	solving problems.
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	Research has found that students in heterogeneous classes 
	Research has found that students in heterogeneous classes 
	Research has found that students in heterogeneous classes 
	achieve more than students in ability
	-
	grouped classes 

	•
	•
	•
	•
	When an American school district stopped using ability grouping in 
	middle school math classes, so all students took rigorous math 
	classes, the following happened:
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	Content source: Burris, 
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	, & Levin, 2006
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	easier questions 
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	She must think I’m 
	not as smart.
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	Content source: 
	Content source: 
	Content source: 
	Carr
	& Kefalas, 2009; Matthews, 2018; 
	Mckown
	, 2013


	Signal influencers 
	Signal influencers 
	Signal influencers 
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	are 
	unconscious messages in 
	teachers’ daily interactions with 
	students. They can signal to 
	the student that they do not 
	belong. 
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	Content source: Matthews, 2018; 
	Content source: Matthews, 2018; 
	Content source: Matthews, 2018; 
	Mckown
	, 2013
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	educational problems that impede 
	student success. We do this by:

	•
	•
	•
	•
	Conducting rigorous research and 
	data analysis


	•
	•
	•
	Delivering customized training, 
	coaching, and technical support


	•
	•
	•
	Providing engaging learning 
	opportunities





	REL Northwest at Education Northwest
	REL Northwest at Education Northwest
	REL Northwest at Education Northwest
	REL Northwest at Education Northwest

	101 SW Main Street Suite 500
	101 SW Main Street Suite 500

	Portland, OR 
	Portland, OR 
	97204
	-
	3213


	1.800.547.6339
	1.800.547.6339
	1.800.547.6339


	Figure
	ies.ed.gov/ncee/edlabs/regions/northwest
	ies.ed.gov/ncee/edlabs/regions/northwest
	ies.ed.gov/ncee/edlabs/regions/northwest


	Figure
	Figure
	Contact Us
	Contact Us
	Contact Us


	Figure
	@
	@
	@
	relnw



	•
	•
	•
	•
	•
	•
	Boaler
	, J. (2005). The ‘psychological prisons’ form which they never escaped: The role of ability grouping in reproducing social cl
	ass
	inequalities. 
	FORUM, 47
	(2)
	, 135
	-
	144.


	•
	•
	•
	Boaler
	, J. (2015, January 28). 
	Fluency Without Fear: Research Evidence on the Best Ways to Learn Math Facts 
	(Licensed under Creative 
	Commons 4.0). Retrieved from 
	Link
	Span
	https://www.youcubed.org/evidence/fluency
	-
	without
	-
	fear/



	•
	•
	•
	Boaler
	, J. (2013). Ability and mathematics: The mindset revolution that is reshaping education. 
	FORUM, 55
	(1), 143
	-
	152.


	•
	•
	•
	Burris, C. C., 
	Heubert
	, J. P., and Levin, H. M. (2006). Accelerating mathematics achievement using heterogeneous grouping. 
	American 
	Educational Research Journal, 43
	(1), 105
	-
	136.


	•
	•
	•
	Carr
	, P. J., & Kefalas, M. J. (2009
	). Hollowing out the middle: The rural brain drain and what it means for America.
	Boston, MA: Beacon Press. 


	•
	•
	•
	Cheryan
	, S., 
	Plaut
	, V. C., Davies, P. G., & Steele, C. M. (2009). Ambient belonging: how stereotypical cues impact gender participation in 
	computer science. 
	Journal of Personality and Social Psychology
	, 
	97
	, 1045
	-
	1060.


	•
	•
	•
	Common Core State Standards Initiative. (n.d.). 
	Standards for Mathematical Practice.
	Retrieved from 
	http://www.corestandards.org/Math/Practice/


	•
	•
	•
	Foreman, L.C. & Bennett, A.B., Jr. (1995). Visual Mathematics: Course II, lessons 1
	-
	10. Salem, OR: Math Learning Center.


	•
	•
	•
	Hurley, M., Kim, S., Srinivasa, M., McKay Bryson, A., Hiroshima, C., Meyers, E. J., & Kong
	-
	Wick, C. (2017). 
	3 Signature SEL Practices 
	Playbook.
	Retrieved from http://www.ousdsel.org/wp
	-
	content/uploads/SEL
	-
	Playbook
	-
	Final
	-
	for
	-
	Web.pdf


	•
	•
	•
	Kelemanik
	, G., 
	Lucenta
	, A., & Creighton, S. J. (2016
	). Routines for Reasoning: Fostering the Mathematical Practices in All Students.
	Portsmouth, NH: Heinemann.


	•
	•
	•
	Kutaka
	, T. S., Smith, W. M., Albano, A. A., Edwards, C. P., Ren, L., Beattie, H. L. et al. (2017). Connecting teacher professional 
	dev
	elopment and 
	student mathematics achievement: A 4
	-
	year study of an elementary mathematics specialist program. 
	Journal of Teacher Education, 68
	(2), 140
	–
	154.


	•
	•
	•
	Matthews, J. S. (2018). On Mindset and Practices for Re
	-
	Integrating “Belonging” into Mathematics Instruction. 
	TeachingWorks
	working papers. 
	http://www.teachingworks.org/images/files/TeachingWorks_Matthews.pdf
	http://www.teachingworks.org/images/files/TeachingWorks_Matthews.pdf
	Span





	Content References
	Content References
	Content References



	•
	•
	•
	•
	•
	•
	Mckown
	, C. (2013). Social Equity Theory and Racial
	-
	Ethnic Achievement Gaps. 
	Child Development, 84(4), 
	1120
	-
	1136. 
	https://doi.org/10.1111/cdev.12033


	•
	•
	•
	Miller, C. F., 
	Kochel
	, K. P., Wheeler, L. A., 
	Updegraff
	, K. A., 
	Fabes
	, R. A., Martin, C. L., & 
	Hanish
	, L. D. (2017). The efficacy of a relationship 
	building intervention in 5th grade. 
	Journal of School Psychology
	, 61, 75
	-
	88.


	•
	•
	•
	Mindset Kit, n.d. 
	Three ways to celebrate mistakes in class. 
	Retrieved from https://www.mindsetkit.org/topics/celebrate
	-
	mistakes/3
	-
	ways
	-
	to
	-
	celebrate
	-
	mistakes
	-
	in
	-
	class


	•
	•
	•
	Rattan, A., Good, C., & Dweck, C. S. (2012). “It's ok
	—
	Not everyone can be good at math”: Instructors with an entity theory comfo
	rt (and 
	demotivate) students. 
	Journal of Experimental Social Psychology, 48(3), 
	731
	-
	737.


	•
	•
	•
	Turner, J. C., Midgley, C., Meyer, D. K., 
	Gheen
	, M., Anderson, E. M., Kang, Y., & Patrick, H. (2002). The Classroom Environment and Students’ 
	Reports of Avoidance Strategies in Mathematics: A Multimethod Study. 
	Journal of Educational Psychology, 94(1), 
	88 
	–
	106. DOI: 10.1037//0022
	-
	0663.94.1.88


	•
	•
	•
	Urschel, J. (n.d.). 
	John Urschel.
	Retrieved from 
	http://math.mit.edu/~urschel/
	http://math.mit.edu/~urschel/
	Span



	•
	•
	•
	Wikipedia contributors. (2019, May 18). John Urschel. In
	Wikipedia, The Free Encyclopedia. Retrieved 15:54, June 26, 2019, 
	from
	https://en.wikipedia.org/w/index.php?title=John_Urschel&oldid=897725907


	•
	•
	•
	Yeager, D. S., Purdie
	-
	Vaughns
	, V., Garcia, J., 
	Apfel
	, N., 
	Brzustoski
	, P., Master, A., et al. (2014).
	Breaking the Cycle of Mistrust: Wise 
	Interventions to Provide Critical Feedback Across the Racial Divide.
	Journal of Experimental Psychology: General, 143,
	804
	-
	824.



	•
	•
	•
	•
	Inside Mathematics. (n.d.). 
	day 4: identifying strategies for perseverance
	[Video] (Licensed under Creative Commons 3.0). Retrieved from 
	Link
	Span
	http://www.insidemathematics.org/classroom
	-
	videos/building
	-
	classroom
	-
	climates
	-
	for
	-
	mathematical
	-
	learning/secondary/taking
	-
	respons
	ibility
	-
	for
	-
	Span
	learning/day
	-
	4
	-
	identifying
	-
	strategies
	-
	for
	-
	perseverance





	Content References
	Content References
	Content References


	Video References
	Video References
	Video References







