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Collaboration between 
Mathematicians and Math Educators 

at SSU 

Ben Ford - mathematician with math ed interest  

Edie Mendez - math educator in math department 
(just retired ς hopefully replaced soon) 

Brigitte Lahme - mathematician with math ed 
interest 

Kathy Morris - elementary math educator 

Megan Taylor ς secondary math educator 



We are not unique 

ÅAt teaching institutions it is common to have 
math educators in the math department and 
mathematicians teach courses for future 
teachers. 

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

ÅMathematics education counts as scholarship in 
many math departments. 
 

 



How do we collaborate? 

ÅTeacher Professional Development 

ÅCurriculum Development 

ÅProgram Development 

ÅJoint Presentations at Conferences 

ÅCo-teach classes:  
ÅEdie and Brigitte (Math 300) 

ÅEdie and Kathy (Math 300A) 

ÅBen and Rick (several courses) 

ÅBrigitte and Elaine (Math 300B) 

ÅBrigitte and Megan (Math 490) 

 

 



Example 1:  
Teacher Professional  

Development   
1999 ς 2014 

ÅCalifornia Professional Development Institute 2000 - 
2003 

ÅThree multi-year California Math and Science 
Partnership grants 2005 ς 2013 

ÅProject LEAD (2010 ς 2013), 120 teachers, PD focus 
on math content, leadership, lesson study, 
assessment, technology, equity 

ÅCPEC grant (2011 ς 2014): Regional CCSS leadership 



Example 2: Curriculum Development - 
Math for Elementary Teachers at SSU 

Math Department is taking content courses seriously. 
 

Math 300a ς Elementary Number Systems 

- Developed together in the 90s 

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

 

Math 300b ς Data, Chance, and Algebra 

- Developed together in the early 2000s 

- Taught by other math faculty (especially stats)  

 



Common Core State Standards ς 
Revision 2013 

Traditional strengths of Math 300a 
Åexperiences creating viable arguments and 

critiquing the reasoning of others (active 
classroom, group work, students explain thinking)  
Åusing tools strategically (diagrams, manipulatives 

etc.)  
Åperseverance (alphabitia, take-home exams, 

"chunky ǇǊƻōƭŜƳǎέύ  
Åmaking sense (looking at multiple 

representations etc.) 



Changes due to CCSS 

ÅWe more explicitly encourage meta-level 
thinking (community agreements/norms for 
discussion; final reflection on SMPs)  

ÅApproach to fractions 

ÅModeling  (first attempts, need more in the 
future) 

ÅSMPs: Moving from capacity to inclination 



CCSS Fractions snapshot 
 

Å¦ƴƛǘ ŦǊŀŎǘƛƻƴǎ ŀǎ άōŀǎƛŎ ōǳƛƭŘƛƴƎ ōƭƻŎƪέ 

ÅFraction as a number on number line 

ÅάtǳǘǘƛƴƎ ǘƻƎŜǘƘŜǊέ ƳŜŀƴƛƴƎ ŦƻǊ ŀŘŘƛǘƛƻƴΣ 
consistent with whole number 

ÅWhole number * fraction: repeated addition 

ÅMultiplication via unit fractions: 4/3 x 5 means 
άп ƻŦ мκо ƻŦ рέ  

 



Our undergraduates and fractions 

ÅάWǳǎǘ ƛƴǾŜǊǘ ŀƴŘ ƳǳƭǘƛǇƭȅέ 

ÅLots of pizzas and cookies 

ÅLots of common denominators 

Å9ǾŜǊȅ ŦǊŀŎǘƛƻƴ Ƴǳǎǘ ōŜ ǎƛƳǇƭƛŦƛŜŘ ƻǊ ƛǘΩǎ άǿǊƻƴƎέ 

ÅSee a fraction as two numbers with a bar 
between 

ÅLittle capacity for reasoning about fractions 

Å!ƭƭ ǘǊǳŜ ŦƻǊ άƎƻƻŘ ŀǘ ŦǊŀŎǘƛƻƴǎέ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊǎ 



Fractions warmup 

ÅSmall groups, 2 teams 

ÅGenerate two random integers 1-20 

ÅOne team uses integers as numerator and 
denominator, place on 0-3 number line  

ÅJustify placement 

ÅRepeat, generating new strategies for 
comparing when placing 

 

Adapted by Kathy Morris from MathLand grade 5 and Making Meaning for Operations  

 

 

 



You roll 6 and 19 



Fraction multiplication 

ÅFirst: Want to build on number line work 

ÅLends itself to area models on a Cartesian 
plane 

 

ÅRepresent each product, indicating where each 
factor and the product are represented: 

2·6 
2·1½ 
Ѻ·5  
Ѻ·½ 
Ѻ·҄     

Å For the rest, generate a description of the process you 
are using so someone else could understand 

҂·̔  
ѽ·Ҁ 
҂·½ 
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REASONING AND EXPLAINING 
2. Reason abstractly and quantitatively 
3. Construct viable arguments and critique the reasoning 
of others 

MODELING AND USING TOOLS 
4. Model with mathematics 
5. Use appropriate tools strategically 

SEEING STRUCTURE AND GENERALIZING 
7. Look for and make use of structure 
8. Look for and express regularity in repeated reasoning 

18 

Goal:  Shifting our thinking from 
Capacity vs. Inclination 



Goal:  Shifting our thinking from 
Capacity vs. Inclination 

 ÅGoal Layer 1:  
ïIƻǿ Řƻ ǿŜ ōǳƛƭŘ ǎǘǳŘŜƴǘǎΩ ŎŀǇŀŎƛǘȅΚ  όƴŜŎŜǎǎŀǊȅ ōǳǘ 

insufficient)  
ïGiven some capacity, how do we build their to 

inclination? 

ÅGoal Layer 2:  
ïIƻǿ Řƻ ǿŜ ōǳƛƭŘ ǘŜŀŎƘŜǊǎΩ ǇŜŘŀƎƻƎƛŎŀƭ ŎŀǇŀŎƛǘȅ  to 
ŘŜǾŜƭƻǇ ǎǘǳŘŜƴǘǎΩ ŎŀǇŀŎƛǘȅΚ ¢ƻ ŘŜǾŜƭƻǇ ǎǘǳŘŜƴǘǎΩ 
inclination? 
ïDƛǾŜƴ ǎƻƳŜ ŎŀǇŀŎƛǘȅΣ Ƙƻǿ Řƻ ǿŜ ōǳƛƭŘ ǘŜŀŎƘŜǊǎΩ 

INCLINATION to ŘŜǾŜƭƻǇ ǎǘǳŘŜƴǘǎΩ capacity and their 
inclination? 
 



Example 3: Program Development 

Masters Program in Math Education 

ÅCohort of 19 teachers from Northern 
California 

Å3 math courses designed/taught by math 
faculty 

ÅMath ed research course designed/taught by 
math ed faculty plus addition ed courses 

ÅAdvisors from Math ed; committee members 
from math 

 

 



Math ς School of Ed connection 

ÅAccelerating Academic Achievement for English 
Learners (AAAEL),  led by Kelly Estrada, 
Curriculum Studies and Secondary Education at 
SSU 

ÅSchool of Education enlisted our help to 
redesign the student teaching experience and 
the math-specific courses in the credential 
program.  

ÅConnecting fall courses (math methods and 
"critical pedagogies") with student teaching 



Math ς School of Ed connection 

ÅMath has developed a large cadre of teacher 
leaders through PD work.  

ÅMath teacher leaders videotape lessons to 
share model with other disciplines 

ÅThe project helps to make our students' 
experience here more coherent, in math and 
other subject areas. 



Example 4: Co-teaching courses 

ÅMath 300A Elementary Number 
Systems 
ÅEdie and Brigitte (Mentor/Inductee) 
ÅEdie and Kathy (Math/Math Ed) 
ÅBen and Rick (Math/Math Ed) 

ÅMath 300B Data Chance and Algebra 
ÅBrigitte and Elaine (Math/Math) 

ÅMath 490 Secondary Math Capstone 
Course 
ÅBrigitte and Megan (Math/Math Ed) 



Math Education Influence in Math & 
Stats Department 

ÅIntroduced pedagogy and lesson study to 
other mathematicians in the department. 

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

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

ÅTalk to other mathematicians about changing 
the experiences we give to our math students. 



Lesson Study Cycle 

ÅProfessional development process to examine 
practice of teaching and become more effective. 

ÅInstructors plan lesson together 

ÅObserve the lesson, collect evidence of student 
thinking 

ÅDebrief lesson 

ÅRevise lesson 

ÅTeach lesson again (different section or later). 



Lesson Study at SSU 
Å2001 - present: As part of PD with SCOE (Joan Easterday), 

Lesson Study conferences 

Å2007: Lesson study in Math for Elementary teachers at SSU 
ς place value (part of Carnegie grant) 

Å2009: Real Analysis ς first cycle (with pure mathematicians) 

Å2011: Lesson study in Math for Elementary teachers at SSU 
ς division of fractions 

Å2012: Real Analysis ς second cycle 

Å2013: Elementary Statistics (only math & stats faculty, 
supported by NBMP) 

More info at: tinyurl.com/ssu-lesson-study 



Lesson Study Examples 

Elementary Number Systems: 

 (1) Introduction of base number system 

 (2) Fraction division 

Real Analysis:  

 Introduction to Riemann integral 

Elementary Statistics: 

 Understanding of p-value (un-scaffolded task) 



Pedagogy Workshops 

ÅKick off the semester by talking about good 
teaching. 

ÅAll math and stats faculty, lecturer and TT 
faculty participate. 

ÅTopics:  
ïDan Meyer 3-act math 

ïStandards for Mathematical Practice 

ï5 Practices for Orchestrating Product Mathematics 
Discussions  

 



SMP 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 

· © Institute for Mathematics & Education 2011 



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



Math 316 Combinatorics 




