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Opening Discussion

Based on your experiences, why do 
secondary teachers leave:

Their school?
Their district?
The teaching profession?
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Session Goals

Can professional development make a 
difference in teacher retention? 

What are the challenges and opportunities 
related to supporting teacher retention 
through professional development?                 
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Outline of Presentation

Brief introduction of CMP STIR
Sharing of models: success and challenges in two specific 
CMP STIR sites

UC Davis/CSU Sacramento Mathematics Project model
Irvine Math Project model

Research overview and preliminary results
Summary and reflection
Questions and closure
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Barbara Pence, Presenter
Mathematics Professor, San Jose State University
Lead Researcher, CMP STIR
pence@math.sjsu.edu

Brief Introduction
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California Mathematics Project Supporting 
Teachers to Increase Retention (CMP STIR)

Five-year project (currently completing year 2)
Improving Teacher Quality Grant through CPEC
Ten CMP sites serving approximately 270 teachers in 
their first five years of teaching or in hard to staff 
schools

Brief Introduction
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CMP STIR Goals
Goal 1: Provide a coherent and comprehensive induction and/or support program 
for teachers of mathematics that will

Increase the retention of teachers of mathematics
Increase the retention of teachers of mathematics within the school
Increase the leadership roles and/or educational advancement of mathematics 
teachers
Deepen teachers’ mathematics content understanding and extend pedagogical 
understanding
Establish a collegial and supportive school culture

Goal II: Conduct research that adds to the knowledge base on mathematics 
teacher retention.
Goal III: Disseminate finds broadly

Brief Introduction
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California Mathematics Project Supporting 
Teachers to Increase Retention (CMP STIR)

Two components: intensive professional development 
and academic year support 

Brief Introduction
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Models of systematic and sustained support
District and/or school administrative support
Coaching and mentoring
Lesson Study groups
CMP STIR Site, regional, and school site networking and meetings
Data driven reflection
Access to resources and technology
Online networking support
Conference attendance

Brief Introduction
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At your tables, share professional 
development models you use or participate 
in that include intensive and on-site 
support.

Brief Introduction
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CSU Sacramento/UC Davis 
Mathematics Projects – STIR

California State University, Sacramento
Debbie Stetson, Director

Scott Farrand, Mathematician

University of California, Davis 
Al Mendle, School of Education

Pam Hutchison, UCDMP
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We chose to work with teachers at 
hard-to-staff middle schools in the 
Sacramento City USD
Each middle school department 
tended to come with its own 
“hierarchy”

CSUSMP/UCDMP STIR
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Our beliefs:
Creating a climate of collaboration and support 
among math teachers (new and experienced) 
would increase teacher retention
Providing opportunities for teachers to deepen 
their content and pedagogical knowledge and
support for implementing this knowledge in the 
classroom would increase student 
achievement

CSUSMP/UCDMP STIR
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2 week Summer Institutes
5 Saturday Sessions 
Lesson Study – Starts during summer and 
continues at sites during school year
Coaching – Debbie Stetson

Connects institute and Saturday sessions to 
lesson study and the classroom
Is the “GLUE”

Program Components
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Teachers work together in groups on 
mathematics tasks

Teachers’ deepen their content 
knowledge about the mathematics they 
teach

Connect Teachers to 
Mathematics
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A sequence of exercises and problems to develop 
the need for mathematical proof

Start with a problem: 
“How many whole numbers are there that do 
not use the digit zero that have the sum of 
their digits equal to 8?”
“How many arrangements are there of n
(identical) dominoes to cover a 2 by n
checkerboard?”

Connect Teachers to 
Mathematics
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A sequence of exercises and problems to develop 
the need for mathematical proof

Lead participants to recognize the value of 
solving the general problem
Ask participants “How sure are you on a scale 
of 1 to 10 (if 10 is you’d bet your stipend)?”
Commit pattern to a poster

Connect Teachers to 
Mathematics



11

21

Proof by contradiction
Start with a situation where participants are sure 
something is true but haven’t “proved” it yet, for 
example, the dominoes problem.
Professor claims to have another possibility that 
hasn’t been accounted for
Participants have to find a sequence of questions 
that would force the professor to abandon his 
claim or force participants to change theirs

Connect Teachers to 
Mathematics
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Draw participants toward the reasoning 
behind the mathematics they teach

Have / Want exercises – Integer example
Have:    Whole number operations

4 + -4 = 0

Want:    10 + -4 =

Connect Teachers to 
Mathematics
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Problem solving and math content 
sessions are taught in ways that model 
effective mathematics instruction

Teachers discuss both the math content 
and the instructional strategies being 
used as a part of each session

Public debriefs of content sessions 
articulate the effective instruction used.

Connect Teachers to 
Classroom
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Videos and debriefs of actual 
classroom lesson

Stop action video

Lesson Study
Summer 1 – collaborative lesson design
Summer 2 – Lesson Study

Connect Teachers to 
Classroom
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Teach for understanding; don’t just 
teach procedures

Many teachers don’t understand this 
difference or understand why this 
difference is important until they have 
experienced this difference.
This experience changes the focus of 
conversations about their classroom 
teaching.

Connect Teachers to 
Classroom
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Teacher discussions are focused on 
what a specific student or group of 
students need.

Not a generic “how to teach this 
correctly”
Focus shifted from the teaching to the 
learning. 

Connect Teachers to 
Classroom
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Work together in collaborative groups
Mathematics Content sessions 
Lesson planning and Lesson Study 
sessions
Site meetings and discussions
Coaching model

Connect Teachers to Each 
Other
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Create and model ways for teachers to 
talk to each other

Mentor teacher – models and supports 
discussions about content and pedagogy
Public debriefs of problems solving lessons
Videos and debriefs of classroom lessons

Connect Teachers to Each 
Other
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Teachers see themselves as part of the 
larger professional community

Math connections
Classroom experiences

Debbie, as coach, models this connection to
Institute
Lesson Study
Classroom

Connect Teachers to Each 
Other
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Every teacher (except 1 who retired) 
has stayed in the profession even if they 
are no longer in the program
There has been an increase in 8th grade 
achievement

Percent of students scoring FBB or BB 
decreased by 47% between pre-STIR 
scores and 07-08 scores (after 1 year) 

Successes
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Interactions between teachers
Amount
Level and type of interactions
Support with network

Example of success
New teacher
Moved to new school after first year
Two more teachers now want to participate

Successes
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Teachers feeling unsupported by 
administration

How do we address this?
We work in classrooms
We walk the halls with administrators and 
develop a relationship with administrators
We work as a liaison

Challenges
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Time Commitment of the Grant
Some teachers have dropped out because 
of too many commitments
How do we address this?

We support work in classrooms and at sites.
We work to support teachers’ work in other 
required programs.

Challenges
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As district and site administrations change, 
district and site focus change

Financial support (extra stipends)
Principal support for teachers to participate

Want to see results now

How do we address this?
Encourage teachers to see the program as having 
value
Work to develop relationships with new administrators 
and continue to build relationships with existing 
administrators

Challenges
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Questions?

Contact info
Pam Hutchison – pam.ucdmp@gmail.com

36
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Irvine Mathematics Project
UC, Irvine - STIR

Janna Canzone & Relson Banas
Co-Directors

Dr. Mark Finkelstein 
UCI Faculty Advisor

Dr. Alane Calhoun 
Former CUSD Director of Curriculum Design and Instructional Improvement

38

Target Group
Compton Unified teachers grades 7-12
Hard-to-staff middle and high schools in 
Compton, California
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Professional Development 
Focus

Hands on conceptual learning
Expanding content knowledge
Educational pedagogy and theory
Reading and analysis of research
Vertical teaming (K-12)
Providing opportunities for teachers to work 
with UCI faculty
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Professional Development 
Focus…continued 

Enhance cross curricular collaboration with science 
teachers through Teacher Retention Initiative (TRI)
Create a professional learning community at the 
individual school sites and within STIR
Improve teachers’ technology skills
Share classroom management strategies
Unpack the standards
Provide classroom materials
Create teacher leaders within the district
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Program Components
2 week summer intensive
STIR/TRI evening meetings (3)
Vertical teams (STIR, TRI, & K-5 grants) (2)
Early release days (4)
STIR Saturdays (4)
Mini-conferences (4) 
CA Mathematics Council Conference
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IMP STIR Themes
Math Content

Modeling hands on teaching and learning
Providing means for students to come to 
their own understanding of the concept 
instead of memorizing procedures
Using fun and engaging strategies such as 
review games to enhance math content
Identifying and correcting student 
misconceptions 
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IMP STIR Themes - Math Content

Examples:
Bungee Jump Barbie 
& Toothpick Patterns 
(linear functions)
Algebra Tiles 
(integers, factoring, 
distributing, 
completing the 
square)
Remote control cars 
for a rate activity
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IMP STIR Themes - Math Content

Using real objects to 
investigate and build 
mathematical concepts
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IMP STIR Themes
Pedagogy & Theory

Classroom management
Discourse
Knowledge types
Implementing group work effectively
Writing in the math classroom
Motivation
Providing teachers with EL strategies
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IMP STIR Themes - Pedagogy/Theory

Some examples of books 
used:

Accountability for Learning by 
Douglas Reeves
How the Brain Learns Math by 
David Sousa
The Five Dysfunctions of a 
Team by Patrick Lencioni
Motivating Students Who Don’t 
Care by Allen Mendler
Whatever It Takes: How PLCs
Respond When Kids Don’t 
Learn by Richard DuFour
Error Patterns In Computation
by Robert Ashlock
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Successes 
(Responses from participant journals)

Teachers see themselves as part of a strong learning 
community, connected to one another.
Improving overall technology skills (for personal and 
educational use) 
Providing strategies for unmotivated students
More willingness to try group work with students
More effective use of homework
Providing teachers with classroom materials
Increasing teacher confidence during observations
Instilling a sense of professionalism in the cohort
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Challenges
Persuading teachers to complete 
journals and surveys in a timely manner
Convincing some teachers to create/use 
an email account effectively
Disconnect between teachers, 
administrators, and the district 
Working with teachers to implement 
lessons with their students
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Solutions
Laptops brought to the school sites
Teachers not allowed in program 
without email account
Relson (STIR director) is at district 
office; able to observe teachers 
Holistic accountability
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Impact on Retention
STIR provides support and a sense of 
community to new teachers and teachers in a 
hard to staff district.
STIR cohort members feel a part of 
something special in their district.
STIR teachers have a support network in their 
district among math and science teachers.
STIR teachers assume leadership roles at 
their respective school sites.
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Questions?

Contact information:
Janna Canzone - jcanzone@uci.edu
Relson Banas - rbanas@uci.edu

52
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Barbara Pence, Presenter
Lead Researcher, CMP STIR
Each CMP STIR site has a Research Associate.

Research Overview
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Research Overview

Research Design and Data Collection
Research Questions
Research Design
Data Collection
Population

Preliminary Results - Developing Patterns
Retention

Five years prior to project
First year of project

Developing Vision of Support
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Research Questions

Does mathematics professional development:
Improve the retention of mathematics teachers in the 
profession?
Improve the retention of mathematics teachers  
in the schools/districts?
Increase leadership roles and/or educational 
advancement?
Increase content knowledge and pedagogical 
content knowledge?
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Five year baseline of teacher retention: 
included in site proposals
Instruments

Survey
Logs: six per year
Content knowledge

Data Collection
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Interviews
Focus groups
Administrators
Movers and leavers

Case Studies
Three sites
Six teachers

Data Collection
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Population across ten sites
Year 1: 266 mathematics teachers
Year 2: 287 mathematics teachers

Gender: 38% Male, 62% Female
Ethnicity

48% White
18% Hispanic/Latino
11% African American
17% Asian/Asian American

Population
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Academic preparation
85% subject matter competent in mathematics

First Career: 66%
Years of teaching

46% 0 - 2 years
30% 3 - 5 years

Teaching level
49% Middle/intermediate school
48% High school

Population

60

Baseline Data
Retention Data - Year 1
Developing Vision of Support

Obstacles/challenges
Support
Role of professional development in teachers’ 
favorite lesson
Confidence
Competence

Preliminary Results
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Baseline attrition years 2002-2006
20% per year across sites
54% across the five years
40% when individuals in one site were 
tracked

Baseline Retention Data
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Initial Survey - 2007
6% expected to teach for 0-2 years
81% expected to teach for 6 years or more

Focus Group Interview Summer 2007
3% - 9% expected to teach for 0 - 2 years
90% expected to teach for “life”

Log - Spring 2008
23% expected to teach for 0 - 2 years
71% expected to teach for 6 years or more

Actual Attrition - 2008
4% - 29% with an average across sites of 11%

Focus Group Interview Summer 2008
85% expect to be teaching 5 years from now

Retention Data for Year 1
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Why teach (Focus Group 2007)
61% To help others or to make a 

difference
9% Liked mathematics

Goals for teaching mathematics (Logs 
2007 and 2008)

84-85%  Teach math to make a 
difference

Developing Vision of Support
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Across logs 2007, logs 2008, and focus 
groups 2008)

45% Management
14% Teaching of math
2% Knowledge of math
25% Working with school community
13% Time

Obstacles/Challenges
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Support Needed (logs 2007, logs 2008)
23% Management
45% Teaching math
5% Knowledge of math
19% Working with school community
4% Time
9% Technology

Support
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Support found most useful
42% Networking, communication
14% Follow-up sessions
12% Resources, materials, ideas
12% New activities
21% Other

Support
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Briefly describe a lesson that you taught which 
you especially liked during this past year. Explain 
what you liked about the lesson and what you 
would do differently next time.
In what ways did your involvement in CMP STIR 
support the development of this lesson and/or the 
revisions you hope to make

32 (24%)74 (55%)28 (21%)

Yes (%) SpecificYes (%) GeneralNo

Support for Favorite Lesson
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“The program has been really good at 
encouraging me to look at math at different 
angles and to get the students active with 
what they are learning.”

Favorite Lesson

70
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Susie W. Hakansson
Executive Director, California Mathematics Project
Director, CMP STIR
shakans@ucla.edu

Reflections
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Targeting retention
Connecting with administrators
Tracking movers and leavers
Addressing political and economic 
pressures
Obtaining a stable comparison group

Reflections: Challenges
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Researching the effect of long term 
content-specific professional 
development
Building communities of practice to 
bridge the “support gap”
“ … would have been out of teaching if it 
wasn’t for this project.”

Reflections: Opportunities
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Questions?

Download slides at
www.cmpso.org/downloads
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