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Land
Acknowledgement

We are gathered on the ancestral
lands and waters of many nations,
including the Mississaugas of the
Credit, the Anishnabeg, the
Chippewa, the Haudenosaunee,
and the Wendat peoples—Ilands
that now are home to many diverse
First Nations, Inuit, and Métis
peoples.

Local Love Magazine. (2018, November 5). Land acknowledgements: Uncovering an oral history of
UNIVERSITY OF MICHIGAN Tkaronto [video]. YouTube. https;//Asww.youtube.com/watch?v=voXySM-knRc
MARSAL FAMILY SCHOOL OF EDUCATION
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The argument of today’s talk

1. The premise: Mathematics education is not working for most young people and
this matters.

2. "Reforms” are, in part, rooted in persistent myths and not in knowledge of what
real improvement would take.

3. Polarizing and dichotomizing discourses take the focus away from practice.

Improving young people’s mathematics learning will depend on challenging
taken-for-granted normative practices that are harmful.

5. It will take centering the work of teaching as a powerful lever for justice, and a

deep understanding of what it takes to disrupt embedded patterns and develop
practice.
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What are we after?

Improving mathematics
achievement by students
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But we have been here before.



But we have been here before.

/\

many times



A 1953 issue of The Mathematics Teacher stated that
‘competence in mathematics widespread among our people
Is essential for the preservation of our society”.
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A 1953 issue of The Mathematics Teacher stated that
‘competence in mathematics widespread among our people
Is essential for the preservation of our society”.

1950-60s
1970-1985
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What have been the patterns?

repeated investments in desighing and
Implementing new curriculum materials
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What else have been the patterns?

recurrent worries about achievement data and
persistent narratives about “gaps”

October 1, 1991
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And another pattern...

A systematic lack of understanding of the work of teaching
and its centrality to learning

and instead working around teachers to improve learning
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Meanwhile, arguments and polarized discourses persist.

Racism Teacher

Gifted N Tracking

students Conceptual

applications HeEElatelinte Fluency and

skill

Contexts and Equity
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And after seven decades of cycles of “reform,” there
Is little significant change.

Many (even most) classrooms look much the same.
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And after seven decades of cycles of “reform,” there
Is little significant change.

Many (even most) classrooms look much the same.

What would it take to NOT be having this
same conversation in 2033?
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First, we would have to sort out myths from truths.

Two definitions of “myth™:
1. a traditional story or set of stories, especially

one concerning the early history of a people or
explaining some natural or social phenomenon
2. a commonly believed but false idea
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First, we would have to sort out myths from truths.

Two definitions of “myth™:
1. a traditional story or set of stories, especially

one concerning the early history of a people or
explaining some natural or social phenomenon
2. a commonly believed but false idea
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Myth or true?

1. In most classrooms, students explore mathematical
concepts and are not expected to carry out procedures or
develop fluency in mathematics.

2. We do not recruit the best and the brightest to teaching.

3.  Problems of inequity are bigger than can be addressed
Inside of math teaching.

4. Developing high-quality mathematics curriculum is the
way to improve mathematics learning.
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develop fluency in mathematics.

2. I We do not recruit the best and the brightest to teaching.

3.M Problems of inequity are bigger than can be addressed
Inside of math teaching.

4.M Developing high-quality mathematics curriculum is the
way to improve mathematics learning.
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What would it
take to break the
cycles of “reform”

and the polarized
discourses?
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What would it
take to break the
cycles of “reform”

and the polarized
discourses?
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Focus on the work of
teaching mathematics.
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In this session we'll focus on two of these
things about the work of teaching

mathematics, one we probably agree on
— and one we don’t talk about enough.

And they both could help us move past
paralyzing dichotomies.
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Here's the first — something on which we agree:

Teaching mathematics requires
knowing the subject matter.

But if we want to improve mathematics learning, we must
revise common ideas about what this entails.
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1. Teaching mathematics requires

specialized understanding of and
fluency with mathematical content.
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49
X 25
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What mathematical steps produced each of these answers?
Why might someone do the problem in this way?

(@) 49 (b) 49 () 49
X 25 X 25 X 25

405 225 1250

108 100 5

1485 325 1275
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Here's the second — something that we talk too little about:

Understanding and harnessing the
power inside the discretionary spaces of
teaching.

This is something we know intuitively and do not confront for
its harms or use for its power for good.
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2. Teaching mathematics involves
tremendous discretion, and this both

reproduces harm and can be a means
for powerful good.
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1. Teaching and learning are constructed interactively and
are interpretive.

2. They take place within broad historical and socio-political
environments.

29



How do macro level factors interact with
everyday practices?

The relationships between—
Macro-level structures (in environments)
(e.g., institutional racism, history of
intelligence as the property of white people,
anti-Black “scientific” racism; legacies of
violence against Black and Indigenous

people)

and

Micro-level interpersonal interactions
(in everyday life and in classrooms)

(e.g., teachers’ judgments of students, who is
seen as “smart,” disproportional punishment
and assignment to special ed and gifted
programs)
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How do macro level factors interact with
everyday practices?

The relationships between—

Macro-level structures (in environments) Notice that the arrows

(e.g., institutional racism, history of run both ways.
intelligence as the property of white people,

anti-Black “scientific” racism; legacies of The environments in
violence against Black and Indigenous which we are all steeped
people) shape what we take for

granted and do, but

learning these as normal
further reinforces their

persistence in society.

and

Micro-level interpersonal interactions
(in everyday life and in classrooms)

(e.g., teachers’ judgments of students, who is
seen as “smart,” disproportional punishment

and assignment to special ed and gifted
programs)
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1. Teaching is powerful. When it is done with care and
judgment, students can thrive — learn mathematics,
develop positive identities, learn to value others and

work collectively.
2. Teaching also involves enormous discretion.

3. How that discretion is exercised can either reinforce
racialized and oppressive patterns of social, personal,
and epistemic injustice and harm, or it can disrupt

these patterns.

32



Fractions as numbers:

The instructional goal for student understanding

3.NF.2.a

Represent a fraction 1/b on a number line
diagram by defining the interval from 0 to 1 as
the whole and partitioning it into b equal parts.
Recognize that each part has size 1/b and that the
endpoint of the part based at 0 locates the number
1/b on the number line.
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Aniyah
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Toni
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Viewing focus

What do you see about each girl's mathematical
knowledge and skill?
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Video: Aniyah and Toni

This video and
additional supporting

Mmaterials are available
online here.
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What do you see about each girl's mathematical
knowledge and skill?
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In the next moment, what is likely to happen?

NORMALIZED NEXT MOVES RESULTS
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In the next moment, what is likely to happen?

NORMALIZED NEXT MOVES RESULTS

* “Can someone help Aniyah out and * Aniyah is excluded and her
show what we call the whole on the mathematical contributions are
number line?” sidelined.
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In the next moment, what is likely to happen?

NORMALIZED NEXT MOVES RESULTS

* “Can someone help Aniyah out and * Aniyah is excluded and her
show what we call the whole on the mathematical contributions are
number line?” sidelined.

« “"Great, Aniyah, almost! But « Aniyah’s answer is sighaled to be
remember that the whole is from O incorrect and she is positioned as
to1.” not having contributed to the work.
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In the next moment, what is likely to happen?

NORMALIZED NEXT MOVES RESULTS

« “Can someone help Aniyah out and « Aniyah is excluded and her
show what we call the whole on the mathematical contributions are
number line?” sidelined.

« “"Great, Aniyah, almost! But « Aniyah’s answer is sighaled to be
remember that the whole is from O incorrect and she is positioned as
to1.” not having contributed to the work.

* “Thumbs up if you agree with Aniyah; « Aniyah’s solution is “voted” on by her
thumbs down if you disagree.” classmates.
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What else is likely?

NORMALIZED NEXT MOVES RESULTS
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What else is likely?

NORMALIZED NEXT MOVES RESULTS
« “Toni, when you're ready to participate » Toni is publicly excluded from the
appropriately by not playing with your discussion.

hair and laughing, and have a question
to ask, | will come back to you.”
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What else is likely?

NORMALIZED NEXT MOVES RESULTS
« “Toni, when you're ready to participate » Toni is publicly excluded from the
appropriately by not playing with your discussion.

hair and laughing, and have a question
to ask, | will come back to you.”

* “You need to be a better listener, Toni. « Toniis judged to not be listening, her
Aniyah already explained why she picked question is judged as not good, and she is
one-seventh. Who else has a real excluded from the discussion.

qguestion for Aniyah?”
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What else is likely?

NORMALIZED NEXT MOVES RESULTS
« “Toni, when you're ready to participate » Toni is publicly excluded from the
appropriately by not playing with your discussion.

hair and laughing, and have a question
to ask, | will come back to you.”

* “You need to be a better listener, Toni. « Toniis judged to not be listening, her
Aniyah already explained why she picked question is judged as not good, and she is
one-seventh. Who else has a real excluded from the discussion.
qguestion for Aniyah?”

* “In this classroom, we are respectful of * Toni is publicly named and shamed as
one another. When you are ready to be “disrespectful,” rebuked, and her role in
respectful, you can rejoin the discussion, advancing the mathematics is sidelined.
Toni."
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Teaching is dense with “discretionary spaces”

20in 1:28
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Video: Aniyah and Toni

This video and
additional supporting

Mmaterials are available
online here.
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Using discretionary spaces with care

* Interpreting Toni as asking a
real question that she means.

* Hearing Toni's question as
central to advancing the
mathematical content.

+ Reinforcing her mathematical
identity, not choosing to read
her body as disruptive.

: : + Other children hear Aniyah as getting the
* Interpreting Aniyah as discussion going, and Toni as asking an

competent to answer questions important mathematical question.
about her ideas.

Aniyah and Toni are both positioned as

* Hearing Aniyah's explanation as , k - )
contributing to the discussion.

central to advancing the

mathematical content. * Children see a teacher attending to Black

» Reinforcing her mathematical girls as mathematical thinkers and
identity, not choosing to read contributors to collective work.
her body as struggling.
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14 minutes after where we stopped

Toni and Jenna Aniyah

AND: On an “exit ticket,” 28 of the children
were able to correctly identify a different
fraction (2/5) on the number line.
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What regularly fills the discretionary
spaces in teaching?
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What regularly fills the discretionary
spaces in teaching?

1. Teachers’ experiences
IN a society filled with
racism and oppression.

Lortie (1975), Banks, Grant and Koskela, Moll
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What regularly fills the discretionary
spaces in teaching?

Teachers’' experiences

IN a society filled with
racism and oppression.

Normalized practices in
schools that
Institutionalize
dominant values and
habits.

Lortie (1975), Banks, Grant and Koskela, Moll
Anyon (1981), Heath, Martin, Tuck
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Professional

What regularly fills the discretionary s

effectively intervene

spaces in teaching? on these.

Teachers’' experiences

IN a society filled with
racism and oppression.

Normalized practices in
schools that

iInstitutionalize

dominant values and
habits.

Professional
education and
Lortie (1975), Banks, Grant and Koskela, Moll teaching experience

Anyon (1981), Heath, Martin, Tuck often teach these.
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What does it take to disrupt the patterns that
marginalize and reinforce racism?

Gholson & Martin, 2014; Langer-Osuna, 2015, 2017; Leonard &
Martin, 2013; Martin, 2012, 2015
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What does it take to disrupt the patterns that
marginalize and reinforce racism?

* Seeing Aniyah's explanation
and Toni's question as key to
the class’'s work

Gholson & Martin, 2014; Langer-Osuna, 2015, 2017; Leonard &
Martin, 2013; Martin, 2012, 2015
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What does it take to disrupt the patterns that
marginalize and reinforce racism?

* Seeing Aniyah's explanation
and Toni's question as key to
the class’'s work

« Taking as axiomatic the
brilliance of Black children,
and thus Toni and Aniyah

Gholson & Martin, 2014; Langer-Osuna, 2015, 2017; Leonard &
Martin, 2013; Martin, 2012, 2015
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What does it take to disrupt the patterns that
marginalize and reinforce racism?

. . , . Knowing and
* Seeing Aniyah's explanation using

mathematics in

and Toni's question as key to teaching (MKT)
the class’'s work

« Taking as axiomatic the
brilliance of Black children, Interpreting

Toni as asking a

and thus Toni and Aniyah mathematical
question that
she means

Gholson & Martin, 2014; Langer-Osuna, 2015, 2017; Leonard &
Martin, 2013; Martin, 2012, 2015
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What does it take to disrupt the patterns that
marginalize and reinforce racism?

* Seeing Aniyah's explanation
and Toni's question as key to
the class’'s work

« Taking as axiomatic the
brilliance of Black children,
and thus Toni and Aniyah

... AND having something
different to DO

Gholson & Martin, 2014; Langer-Osuna, 2015, 2017; Leonard &
Martin, 2013; Martin, 2012, 2015
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using
mathematics in
teaching (MKT)

Interpreting
Toni as asking a
mathematical

question that
she means




What does it take to disrupt the patterns that
marginalize and reinforce racism?

* Seeing Aniyah's explanation
and Toni's question as key to
the class’'s work

« Taking as axiomatic the
brilliance of Black children,
and thus Toni and Aniyah

... AND having something
different to DO

Gholson & Martin, 2014; Langer-Osuna, 2015, 2017; Leonard &
Martin, 2013; Martin, 2012, 2015
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Knowing and
using
mathematics in
teaching (MKT)

Interpreting
Toni as asking a
mathematical
question that
she means

Having a
repertoire of
practices that
can be adapted
and used in
contexts




In these examples, what was needed?

A special kind of mathematical nimbleness and being able to
see ideas from someone else’s point of view

« Understanding how teaching has the power to create the
stage for children to show up with their brilliance

 An acuity of mathematical listening to hear Aniyah and Toni

« The mathematical insight to disrupt pervasive patterns of
Interpreting and responding to Black children

« The awareness of and resources to use the discretionary
spaces to support mathematics learning
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Review: The argument of today’s talk

1. The premise: Mathematics education is not working for most young people and
this matters.

2. "Reforms” are, in part, rooted in persistent myths and not in knowledge of what
real improvement would take.

3. Polarizing and dichotomizing discourses take the focus away from practice.

Improving young people’s mathematics learning will depend on challenging
taken-for-granted normative practices that are harmful.

5. It will take centering the work of teaching as a powerful lever for justice, and a

deep understanding of what it takes to disrupt embedded patterns and develop
practice.
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lementary Mathematics

UNIVERSITY OF MICHIGAN | MARSAL FAMILY SCHOOL OF EDUCATION | TEACHINGWORKS

68



THANK YOU!

dball@umich.edu

https://deborahloewenbergball.com/
@deborah_ball
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Image on slide 8:

A timeline of new math reform organisations in the 1950s, from “What Happened to ‘New
Math'?” by Asher Isbrucker, Medium, April 20, 2021.

Retrieved from https://medium.com/age-of-awareness/what-happened-to-new-math-

eeb8522fc695

Image on slide 8:
Screenshot of “School’'s Back-to-Basics Drive Found to be Working in Math,” by Edward D.

Fiske, New York Times, June 8, 1988.
Retrieved from https://www.nytimes.com/1988/06/08/us/schools-back-to-basics-drive-

found-to-be-working-in-math.html

Image on slide 8:
Cover of Curriculum and Evaluation Standards for School Mathematics, by the National

Council of Teachers of Mathematics Commission on Standards for School Mathematics, 1989.
Retrieved from https://archive.org/details/curriculumevaluaOOnati/mode/2up
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Image on slide 8:
Graphic from “Supporting the Common Core State Standards for Mathematics,” by the

National Council of Teachers of Mathematics, August 2013.
Retrieved from https://www.nctm.org/ccssmposition/

Image on slide 9:

Cover of Linear Algebra, 1965.

Retrieved from https://www.amazon.com/Linear-Algebra-Fundemental-Mathematical-
Structures/dp/BO02NB51BM

Image on slide 9:
Cover of Open Court Real Math, Grade 7, 1991.
Retrieved from https://www.amazon.com/Open-Court-Real-Math-Grade/dp/081260637X
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Image on slide 9:
Cover of Connected Mathematics Variables and Patterns, 2003.

Retrieved from https://www.amazon.com/CONNECTED-MATHEMATICS-VARIABLES-

PATTERNS-STUDENT/dp/0131808168

Image on slide 9:

Cover of Eureka Math, A Story of Units: Grade 4, Module 3, 2015.
Retrieved from https://www.amazon.com/Eureka-Math-Grade-Module-
Teachers/dp/1632553724

Image on slide 9:
Cover of lllustrative Mathematics: Grade 7, 2019.

Retrieved from https://k12.kendallhunt.com/product/illustrative-mathematics-grade-7-
student-edition-set
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Image on slide 10;

Screenshot from “U.S. study shows pupil achievement at level of 1970,” by Karen De Witt, New
York Times, October 1, 1991.

Retrieved from https://www.nytimes.com/1991/10/01/us/us-study-shows-pupil-achievement-

at-level-of-1970.html

Image on slide 10:
Screenshot from “Long-Term NAEP Scores for 13-Year-Olds Drop for First Time Since

Testing Began in 1970s — ‘A Matter for National Concern,’ Experts Say,” by Kevin Mahnken,
The74, October 14, 2021.

Retrieved from https://www.the74million.org/article/naep-long-term-unprecedented-
performance-drop-american-13-vear-olds/

Image on slide 10:
Graphic from “What happened to Kentucky’'s NAEP achievement gaps for math?,” by Richard

Innes, Bluegrass Institute, October 30, 2022.
Retrieved from https://bipps.org/blog/what-happened-to-kentuckys-naep-achievement-

gaps-for-math
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