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Collaboration between
Mathematicians and Math Educators
at SSU

Ben Ford mathematician with mathred interest

Edie Mendez math educator in matldepartment
(Just retired¢ hopefully replaced soon)

Brigitte Lahme- mathematician with matted
Interest

KathyMorris - elementary math educator
Megan Taylog secondary math educator
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We are not unigue

A At teaching institutions it is common to have
math educators in the matdepartment and
mathematicians teach courses for future
teachers.

A Across the CSU, mathematicians work closely
with math educators in professional
development.

A Mathematics education counts as scholarship in
many math departments.
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How do we collaborate?

A Teacher Profession&levelopment

A Curriculum Development

A ProgramDevelopment

A Joint Presentations at Conferences

A Coteach classes:

AEdie and Brigitte (MatB0O0)
AEdie and Kathy (MatBOOA)
ABen and Rick (several courses)
ABrigitte and Elaine (Math 300B)

ABrigitte and Megan (Math 490)
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Example 1:
Teacher Professional
Development

1999¢ 2014

A California Professional Development Institute 2900
2003

A Three multiyear California Math and Science
Partnership grants 20062013

A Project LEAD (20X02013), 120 teachers, PD focus
on math content, leadership, lesson study,
assessment, technology, equity

A CPEC grant (20112044¥»Regional CCSS leadership
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Example 2: Curriculum Development
Math for Elementary Teachers at SSL

Math Department is taking content courses seriously.

Math 300a¢ Elementary Number Systems
- Developed together in the 90s

- Close coordination of content and teaching (regular
meetings, common assignments, regular revision)

Math 300bg Data, Chance, and Algebra
- Developed together in the early 2000s

- Taught by other math faculty (especially syats
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Common Core State Standaxgs
Revision 2013

Traditional strengths of Math 300a

A experiencesreating viable arguments and
critiquing the reasoning adthers (active
classroom, group work, students explain thinking

A usingtools strategically (diagramspanipulatives
etc.)

A perseveranceéalphabltla, takehome exams,
"chunkyLINP2 0 f SYae€ 0

A making sense (looking at multiple
representations etc.)
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Changes due to CCSS

A We more explicithencourage metdevel
thinking (community agreements/norms for
discussionfinal reflection on SMPs

A Approach to fractions

A Modeling (first attempts, need more in the
future)

A SMPs: Moving from capacity to inclination
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CCSS Fractions snapshot

Al vAGQ FTNFYOUA2YaEa |a aGol

A Fraction as aumberon number line

Adt dzdAy3 (23STKSNE Y
consistent with whole number

A Whole number * fraction: repeated addition

A Multiplication via unit fractions: 4/3 x 5 means
an 2F¥ MKo 2F p¢€
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Our undergraduates and fractions

AadWdzad AYOSNIU | yR YdzZ UA

A Lots of pizzas and cookies

A Lots of common denominators

A9OSNE FTN)XOGAZ2Y Ydzald o0S

A See a fraction as two numbers with a bar
between

A Little capacity for reasoning about fractions

Al £ f ONXzS FT2NJ a3d22R |
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Fractionsvarmup

A Small groups, 2 teams
A Generate two random integers-20

A One team uses integers as numerator and
denominator, place on-G number line

A Justify placement

A Repeat, generating new strategies for
comparing when placing

Adapted by Kathy Morris froflathLandgrade 5 andaking Meaning for Operations
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You roll 6 and 19
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Fraction multiplication

A First: Want to build on number line work

A Lends itself to area models on a Cartesian

plane A Represent each product, indicating where each
factor and the product are represented:
A 2.6
2-1Y%>
Q5
Q¥
o
A For the rest, generate a description of the process you
, are using so someone else couldderstand

0 1 ¥*.

"~

| oc
SENOMA

SFATE UINIENVIERS | TY

A




Goal: Shifting our thinking from
Capacitys.Inclination
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Goal: Shifting our thinking from
Capacitys. Inclination

A Goal Layer 1:
il2¢ R2 6S 0dzZAf R aiddzZRSyda
Insufficient)

I Glven some capacity, how do we build their to
Inclination?

A Goal Layer 2:

iL26 R2 6S o0daAfR GSI OKSNA
RSOS T 2LJ a0dzZRSydaQ OF LI OA
Inclination?

IiDAGSY az2YS Ol LI OAlUeyY K2¢

INCLINATION®R S @S f 2 LJ capacitggng thigira Q
Inclinatiorn?
R
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Example 3: Program Developmen

Masters Program in Math Education

A Cohort of 19 teachers from Northern
California

A 3 math courses designed/taught by math
faculty

A Math ed research course designed/taught by
math ed faculty plus additiored courses

A Advisors from Matled: committee members

from math iy
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Math ¢ School of Ed connection

A Accelerating Academic Achievement for Engli
Learners (AAAELled by Kelly Estrada,
Curriculum Studies and Secondary Education
SSU

A School oEducatiorenlisted ourhelp to
redesign the student teaching experience and
the math-specific courses in the credential
program.

A Connecting falkourses (math methods and
"critical pedagogies") with studemeaching
s,

SONOMA

SFATE UINIENVIERS | TY



Math ¢ School of Ed connection

A Math has developed a largedre of teacher
leadersthrough PD work.

A Math teacher leaders videotape lessons to
share model with other disciplines

A The project helpso make our students'
experience here moreoherent, in math and
other subject areas.
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Example 4. Gteaching courses

A Math 300A Elementary Number
Systems

Edie and Brigitte (Mentor/Inductee)
AEdieand Kathy(Math/Math Ed)
ABen and RickMath/Math Ed)
A Math 300B Data Chance and Algebra
ABrigitte and Elaine (Math/Math)

A Math 490 Secondary Math Capstone
Course

ABrigitte and Megan (Math/Math Ed)
e,
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Math Education Influence in Math &
Stats Department

A Introduced pedagogy and lesson study to
other mathematicians in the department.

A Revised our tenure criteria to reflect that we
value the work done in teacher preparation.

A Participated in a Carnegie Foundation project
on collaboration between mathematicians and
math educators.

A Talk to other mathematicians about changing

the experiences we give to our math students.
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Lesson Study Cycle

A Professionatlevelopment process to examine
practice of teaching and become more effective.

A Instructorsplan lesson together

A Observethe lesson, collect evidence of student
thinking

A Debrieflesson

A Revisdesson

A TeacHesson again (different section or later)

e
SONOMA

SFATE UINIENVIERS | TY



Lesson Study at SSU

A 2001- present: As part of PD with SCOE (Jeasterday,
Lesson Study conferences

A 2007:Lesson study in Math for Elementary teachers at S¢
¢ place value (part of Carnegie grant)

A 2009: Real Analysgsfirst cycle (with pure mathematicians)

A 2011: Lesson study in Math for Elementary teachers at S
c division of fractions

A 2012: Real Analysissecond cycle

A 2013: Elementary Statistics (only math & stats faculty,
supported by NBMP)

More Info at:tinyurl.com/' ssulessonstudy
i
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Lesson Study Examples

Elementary Number Systems:
(1) Introduction of base number system
(2) Fraction division
Real Analysis:
Introduction to Riemann integral
Elementary Statistics:
Understandingof p-value (unscaffoldedtask)
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Pedagogy Workshops

A Kick off the semester by talking about good
teaching.

A All math and stats faculty, lecturer and TT
faculty participate.

A Topics:
I Dan Meyer 3&act math

I Standards for Mathematical Practice

I 5 Practices for Orchestrating Product
Discussions
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SVIP 3: Construct viable arguments and critique
the reasoning of others

Make a conjecture

Build a logical progression of
statements to explore the
conjecture

Analyze situations by breaking
them into cases

‘ Recognize and use counter
examples




Posters on the 1st Day of Class
Math 316:Combinatoricand Graph Theory

Intrﬂductﬂr}r Exercise. Fill in the squares below with the numbers 1 through 8 so that no two consecutive
numbers appear in squares that touch one another. This means, for example, that the number 2 cannot occupy a

square that touches another square containing either 1 or 3. Two squares are considered touching if they are
directly above, below, left, right, or diagonally across from each other.

Follow-up question. Once you have found one solution, determine the maximum number of different solutions
that there are, and prove that your answer is correct.
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Math 316Combinatorics
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