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Presentation Notes
Hopewell Culture, Adena Culture, Osage, Yuchi, Eastern Band of the Cherokee, Shawanwaki, and Shawnee



o o
.........

Positionality Statement :

White, cis-gendered, heterosexual
male from the middle class

Education in Alabama and in Utah

Employed by Morehead State
University in a Tenure-Track line



Presenter Notes
Presentation Notes
Mathematics classrooms have historically been a place that perpetuates inequities and frames mathematics as a dehumanizing endeavor stripping the humanity from this subject. 
The inequities from systemic oppression are further exasperated by politics surrounding education and the belief that “this worked for me, so it’ll work for them” which has mathematics operate as Whiteness. 
Who is seen as capable of doing mathematics and who contributes to mathematics is generally associated with Whiteness (Gutierrez, 2017).
To rehumanize mathematics, instruction needs to use equitable teaching practices and provide a broader perspective of mathematics to include contributions by people of color, nationalities, sexuality, ability, and gender outside that of White, Euro-centric, heterosexual, able-bodied males. 
To rewrite this narrative in classrooms, students need to see themselves, their lives, and their culture reflected in mathematics and see themselves as doers of mathematics instead of as passive participants. Instruction needs to give students the ability to engage in reading and writing the world using mathematics (Gutstein, 2003).
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Equity

The 1nability to predict mathematics
achievement and participation based solely on
student characteristics such as race, class,

gender, beliefs, or language proficiency
(Gutiérrez, 2007).




Dimensions
of Equity
(Gutiérrez,
2007)




Dominant Axis (Gutierrez, 2012)

Access Achievement

Physical, tangible resources made available to Student outcomes particularly with measurable
students results


Presenter Notes
Presentation Notes
Access – “high quality mathematics teachers, adequate technology and supplies in the classroom, a rigorous curriculum, a classroom environment that invites participation, reasonable class sizes, and supports for learning outside of class hours
Achievement – participation in a given class, course-taking patterns, standardized test scores and participation in the math ‘pipeline’


Critical Axis (Gutierrez, 2012)

(43

Identity Power

Students’ ability to see the world through Social transformations in the classroom
mathematics AND find themselves in the
mathematics



Presenter Notes
Presentation Notes
Identity – using mathematics to analyze social justice issues, finding mathematics useful to their lives, opportunities to use cultural and linguistic resources
Power – voice in the classroom, opportunities for students to use math as an analytical tool to critique society, alternative notions of knowledge, rethinking the field of mathematics as a more humanistic enterprise.


Equitable Teaching Practices (Aguirre et al., 2013)

Go deep with Leverage multiple Affirm Challenge spaces Draw on multiple
mathematics mathematical mathematics of marginality resources of
competencies learners’ identities knowledge




Culturally Relevant Pedagogy

Ladson-Billings’ (1995) culturally responsive pedagogy (CRP)
1) academic success,
2) cultural competence, and
3) critical social consciousness




What is mathematical
modeling?

« Mathematical modeling is the process of dealing with an
isolated individualized reality to cope with and explain
selected facts and phenomena of a given situation in
terms of formal mathematics (modified from

D’Ambrosio, 2015).



Presenter Notes
Presentation Notes

(The modeling cycle image looks blurry to me.  FIX THIS) 


s Do research to gather information
Make assumptions and choices

e Explore alternate solutions

Report out

Make sense
of the
situation or

problem

Create a
simplified
situation

Validate

conclusions

What is
Mathematical
Modeling?

Modeling
Process

Interpret

solutions Farmulate
- and draw a model
conclusions

Solve/
analyze the
model

Anhalt, C. O., Cortez, R., & Bennett, A. B. (2018)



How is mathematical
modeling beneficial?

® Itis a litmus test to assess students’ capacity to creatively
solve complex problems (Kartal et al., 2016)
® Allows for a valuable “new” viewpoint in mathematics.
* Application: Math - Reality
* Mathematical Modeling: Reality = Math (Stillman et al.,
2007)

® Supports the development of problem solving (Noble, 1982)
and algebraic thinking (Lew, 2004)

® Can be used to develop creativity (Chamberlin & Moon, 2005)




Why should we do
mathematical modeling?

 Mathematical modeling when done correctly and
with the correct context is an:

e Equitable Teaching Practice (Tidwell et al.,
2022)

e Culturally Responsive Teaching (Anhalt et al., in
press)

* Anti-Racist Teaching (Anhalt et al., in press)

* Avenue for mathematics with, about, and for
social justice (Tidwell & Bennett, in press)




Where would this
occur?

®* Mathematical modeling appears internationally in
curriculum all around the world.

® In the US, it can be found profoundly in two different
locations within the Common Core State Standards for

Mathematics.

* Mathematical modeling is a content strand in
secondary mathematics

* Standard of Mathematical Practice 4: Model with
mathematics.




Mathematical Modeling
Examples

* Elementary Grades
 How many plastic bags do | need to create a jump rope?

* Middle Grades
* |s the healthcare system racist?

* High School

* |nvestigate the systemic oppression of the Sioux, how much
land was taking from them over the course of 25 years and
create a model to predict the size of their reservation.

* University Level
* Create a model that describes the spread of COVID-19.




Anti-Racist Teaching Practices (Kishimoto, 2018)

In depth
analysis of
structural

racism

Intersectionality

Connection
Awareness and between
action classroom and
larger context




Culturally Responsive
Pedagogy

Modeling supports:

1) students’ academic success in learning mathematical modeling
as an approach to solving authentic problems;

2) students’ development of cultural competence, an ability to
understand, appreciate, and empathize with people from
cultures other than their own; and

3) students’ development of critical social consciousness to
explore and challenge social inequity.




What doeés this:look
like:in action?

e Math 315 — Functions and Meodeling' &/Math
442 — Advanced Mathematical Modeling

* Weekly investigations into phenomena
complete with preblem posing

* At the end of the semester during final projects,
more than 40% choose to investigate a social
injustice of their own fruition (Tidwell &
Bennett, in press)
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