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Agenda
• Overview of the Session Format and Clinical Experience SubRAC

• Methods SubRAC

• Paired Placement SubRAC

• CPCT SubRAC

• Subgroup Discussions
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Session Format

• We will present our work with some discussion for 30 minutes. 

• Audience members will have 2 minutes to write notes or 
questions related to each of the subRACs. 

• We will divide up into 3 groups based on the subRACs for 
audience discussion of the subRACs. 

• Next, we will report out to the whole group.
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RAC Overview

Marilyn Strutchens
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Standard P.4. Opportunities to Learn in Clinical Settings
An effective mathematics teacher preparation program includes clinical experiences that are guided 
on the basis of a shared vision of high-quality mathematics instruction and have sufficient support 
structures and personnel to provide coherent, developmentally appropriate opportunities for 
candidates to teach and to learn from their own teaching and the teaching of others.

P.4.1. Collaboratively Develop and Enact Clinical Experiences 
P.4.2. Sequence School-Based Experiences
P.4.3. Provide Teaching Experiences With Diverse Learners
P.4.4. Recruit and Support Qualified Mentor Teachers and Supervisors 

(AMTE, SPTM, 2017, p. 26)



Problem Addressed

Teacher preparation programs face significant challenges in providing secondary 
mathematics teacher candidates with quality clinical experiences. The problem is 
two-fold:

1. There is an inadequate supply of quality 
mentor teachers to oversee the 
experiences. This is related to the 
quantity of teachers who are well 
versed in implementing the CCSS, 
especially embedding the standards for 
mathematical practice into their 
teaching of content standards on a daily 
basis.

2. There needs to exist a bidirectional 
relationship between the teacher 
preparation programs and school 
partners in which clinical experiences 
take place. 

a) This relationship should reflect 
a common vision and shared 
commitment to the vision of 
CCSSM and other college and 
career ready standards and 
other issues related to 
mathematics teaching and 
learning.
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CERAC
Driver’s Diagram
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Funding: National Science Foundation
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– Division of Undergraduate Education(DUE) – Improving 
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• Development & Implement, I & II: Engage Student Learning

• Title: Collaborative Research: Attaining Excellence in Secondary 
Mathematics Clinical Experiences with a Lens on Equity 

• Grant ID#s: 1726998, 1726362, & 1726853. 
Any opinions, findings, and conclusions or recommendations expressed in this material are those of the 
author(s) and do not necessarily reflect the views of the National Science Foundation. 
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Clinical Experiences 
Research Action Cluster

Consortium of 27 universities and their school partners engaged in 
developing clinical experience models designed to build candidates’ facility 
with the Mathematics Teaching Practices (NCTM, 2014) and other equitable 
teaching strategies (Aguirre, Mayfield-Ingram, & Martin, 2013; AMTE, 2017; 
Gutstein, 2006 & 2012) to promote secondary school students’ success in 
achieving college- and career-ready standards. 



Key RAC Activities & Findings
• Strutchens, M. E., Sears, R., Whitfield, J., Biagetti, 

S., Brosnan, P., Oloff-Lewis, J., Clarke, P. A., Stone, 
J. J., Erickson, D. R., Parrish, C., Conway IV, B. M., 
& Ellis, R. L. (2019). Implementation of paired 
placement and co-planning/co-teaching field 
experience models across multiple contexts. In T. 
Hodges, & A. Baum (Eds.), Handbook of research 
on field-based teacher education (pp. 32-63). 
Hershey, PA: IGI Global. 
doi:10.4018/978-1-5225-6249-8.ch002

• Yow, J. A., Waller, P., & Edwards, B. (2019). A 
National Effort to Integrate Field Experiences 
Into Secondary Mathematics Methods Courses. 
In T. Hodges, & A. Baum (Eds.), Handbook of 
Research on Field-Based Teacher Education (pp. 
395-419). Hershey, PA: IGI Global. 
doi:10.4018/978-1-5225-6249-8.ch017

https://pbs.twimg.com/profile_images/83610990/nsf1_400x400.jpg
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Monograph Chapters
– Strutchens, M.E., Erickson, D., Sears, R., & Zelkowski, J. (2020). Clinical experiences for 

secondary mathematics teacher candidates.
– Strutchens, M.E., Sears, R., & Zelkowski, J. (2020). Improving clinical experiences for 

secondary mathematics teacher candidates.
– Zelkowski, J., Yow, J., Ellis, M., & Waller, P. (2020). Engaging mentor teachers with teacher 

candidates during methods courses in clinical settings.
– Grady, M., Sears, R., Stone, J., & Biagetti, S. (2020). Using co-planning and co-teaching 

strategies to transform secondary mathematics clinical experiences.
– Strutchens, M.E., Whitfield, J., Erickson, D., & Conway, B. (2020). Fostering collaborative 

and reflective teacher candidates through paired placement student teaching 
experiences.

– Mangram, C., Clarke, P.A. J., Waller, P.P., Ellis, R. L., & Castro-Minnehan, C. (2020). Focus 
on improving clinical experiences in secondary mathematics teacher preparation.



Current Publications
• Sears, R., Brosnan, P., Castro-Minnehan, C., Junor Clarke, P., Stone, J. (2022). 

Collaborating teachers and preservice teachers attention to the elements of 
the apprenticeship model for learning during clinical experiences. In D. Polly, 
R. W. Burns, E. Garin & B. Badiali (Eds.), Preparing quality teachers: Advances 
in clinical practice. Information Age Publishing. 

• Strutchens, M., Conway, B., Mangram, C., Erickson, D. & Ratliff, B. (in press, 
2022). Implementing the Paired Placement Model: Foregrounding the Impact 
on Key Stakeholders. In D. Polly, R. W. Burns, E. Garin & B. Badiali (Eds.), 
Preparing Quality Teachers: Advances in Clinical Practice. Information Age 
Publishing. 

• Zelkowski, J., Yow, J., Waller, P., Edwards, B.P., Anthony, H.G., Campbell, T.G., 
Keefe, A., Wilson, C. (In press, 2022). Linking the field-based mentor teacher 
to university coursework: Methods course modules for completing the triad of 
learning for mathematics teacher candidates. In D. Polly, R. W. Burns, E. Garin 
& B. Badiali (Eds.), Preparing Quality Teachers: Advances in Clinical Practice. 
Information Age Publishing.



Structure of the Research Action Cluster

Developing Effective 
Clinical Experiences 

Methods

Co-Teach/Co-Plan

Paired Placement



Math Teacher Education Partnership - 
Clinical Experience RAC



Methods Sub-RAC Members & Contributors

• Team Leaders 
– Jan Yow, University of South Carolina (Co-Lead, SMP Module)

– Michelle Iiams, University of North Dakota (Co-Lead, SMP Module)

– Jeremy Zelkowski, The University of Alabama (Co-Lead, Lesson Plan Module)

– Patrice Waller, California State University Fullerton (Co-Lead, Lesson Plan Module)

– Belinda Edwards, Kennesaw State University (Co-Lead, Feedback Module)

– Holly Anthony, Tennessee Tech University (Co-Lead, Feedback Module)

• Contributors
– Mark Ellis, California State University Fullerton 

– Ivan Cheng, California State University Northridge

– Greg Chamblee, Georgia Southern University

– Fernando Burgos, University of South Florida

– Joseph Reaper, Dept of Public Instruction, N.C.

– Wendy Sanchez, Kennesaw State University

– Matthew Campbell, West Virginia University

– George Roy, The University of South Carolina

– Justin Boyle, Aurora Middle School

– A number of mathematics teachers from our partnership teams
18



Drivers from the Clinical Experiences RAC-wide Driver Diagram



Goals of the Methods Sub-RAC

• The Methods sub-RAC aims to provide the mathematics 
education field
– developed knowledge and understanding of critical components of 

teacher preparation in methods courses and connected field 
experiences for teacher candidates;

– a bidirectional learning trigger between teacher candidate and their 
mentor cooperating teachers in clinical settings; and

– modules that have been tested and refined through PDSA cycles that 
engage teacher candidates and their mentor cooperating teachers with 
the Standards for Mathematical Practice (CCSS-M, 2010) and the 
Mathematics Teaching Practices (NCTM, 2014). 



TC Benefits related to Methods group work

• Clinical Experiences well-tied to mathematics teacher preparation 
are critical & essential to connecting coursework to field 
experiences
– (Ball, Sleep, Boerst, & Bass, 2009; Forzani, 2014);
– (Cavey & Berenson, 2005; Nguyen et al., 2008; Ricks, 2011); 

• Clinical experiences integrated within methods courses are more 
beneficial that without to teacher candidates’ development
– (Darling-Hammond, 2014);

• Teacher candidates form strong collaborative relationships in a 
bidirectional learning environment
– (Guise & Thiessen, 2017; Wassell & LaVan, 2009);
– (Capraro, Capraro, & Helfeldt, 2010; Wood & Turner, 2014);

• Mentor teachers have opportunities for professional growth with 
their teacher candidates 
– (Morton & Birky, 2015; Scruggs, Mastropieri, & McDuffie, 2007).



22

Methods Course Modules Work

• Standards for Mathematical Practice (SMPs) Module
– The SMP Module is designed to provide teacher candidates and mentor teachers a bidirectional, 

shared experiences to better understand the SMPs and their relevance to impactful teaching. 

– This module is fully completed and available for use from our Canvas course page

• Lesson Planning Module for  SMPs & MTPs
– The LP Module is designed to discover teacher candidates’ preconceived beliefs about lesson 

planning and move them towards a greater understanding of the components of high-quality 
lesson plans embedded in the Mathematics Teaching Practices designed to engage students in 
the Standards for Mathematical Practice.

– This module is in a final revision stage and is expected be ready for full use Summer/Fall 2020.

• Student Feedback to Improve Mathematical Goals
– The Feedback Module is designed to provide teacher candidates with opportunities to develop 

knowledge in effective feedback/assessment practices for providing student feedback that is 
constructive, critical, and equitable. The focus is on learning to provide rich and appropriate 
feedback to students based on the mathematical goals of the lesson/activity. Three 
variations/pathways for how to incorporate the Feedback Module within mathematics teacher 
preparation programs are a foci.

– This module is in an expected final revision and is expected ready for use Fall 2020 or Spring 
2021.

https://cerac-methods.ua.edu/

https://cerac-methods.ua.edu/
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Methods Course Implementation

• Recommendations are made in the Book Chapter
– Zelkowski, J., Yow, J., Ellis, M. E., & Waller, P. (2020). Engaging mentor teachers with teacher candidates 

during methods courses in clinical settings.  In Martin, W.G. and Litchka, A. (Eds.). The Mathematics Teacher 
Education Partnership: The Power of a Networked Improvement Community to Transform Secondary 
Mathematics Teacher Preparation (pp.TBD). Charlotte, NC: Information Age Publishing, Inc.
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Summary

• PDSA Cycles as one component of Validation of the Modules
– Kane, 2012, 2016; Lavery et al, 2018;

• Use of NIC to learn about implementation in different settings
– Martin & Gobstein, 2015; Russell et al, 2015

Secondary Mathematics Methods Course Modules to Engage the 
Mentor Teacher

https://amte.net/content/engage_mentor
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Participants have 2 minutes to:

• Write questions that you have related to the subRAC.

• Take additional notes that you have related to the subRAC.
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Co- Planning and Co-Teaching  (CPCT)



Co- Planning and Co-Teaching Sub-RAC Members

• Ruthmae Sears, University of South Florida (Leader)

• Charity Cayton, East Carolina University (Co-Leader)

• Patricia Brosnan, Ohio State University

• Jennifer Oloff-Lewis, California State University, Chico 

• Stephanie Biagetti,  California State University, Sacremento 

• Maureen Grady, East Carolina University

• Jami Stone, Black Hills State University

• Laurie Riggs,  Cal Poly Pomona

• Ivan Cheng, California State University Northridge

• Pier A. Junor Clarke,  Georgia State University 
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Goal of the Co-Planning and Co-Teaching (CPCT) Sub-Research Action 
Cluster

• The CPCT sub-RAC contributes to the mathematics education 
field by providing greater insights into how improvement 
science can be used to support the effective implementation of 
co-planning and co-teaching models during clinical experiences. 

• The CPCT sub-RAC  plans to support prospective teachers and 
mentor teachers in enacting the NCTM (2014) Mathematical 
Teaching Practices via co-planning and co-teaching models and 
attend to other equitable practices. 



Benefits of  Using Co-Planning and Co-Teaching  (CPCT) 
during Clinical Experiences

• Teacher candidates develops better classroom management (Heck, 
Bacharach, & Dahlberg, 2008) 

• Collaborative pairs (teacher candidates and in-service teachers) developed 
their collaboration skills (Darragh, Picanco, Tully, & Henning, 2011)

• More time was allocated for teacher candidates to be involved with 
instructional responsibilities (Bacharach, 2007)

• Increased opportunities to differentiate instruction (Darragh, Picanco, Tully, & 
Henning, 2011; Morton & Birky, 2015)

• Collaborative pairs engaged in lessons with greater depth of content and 
more opportunities for student engagement (Morton & Birky, 2015)

• Teacher candidates form strong collaborative relationships in their new 
teaching settings (Guise & Thiessen, 2017; Wassell & LaVan, 2009)

• Provided mentor teachers with opportunities for professional growth as they 
planned and taught with their prospective teachers (Morton & Birky, 2015; 
Scruggs, Mastropieri, & McDuffie, 2007)
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Co-Planning Strategies
Adapted from: Grady, M., Cayton, C., Preston, R. V., & Sinicrope, R. (2019). Co- planning strategies for mentor 
teachers and interns. Theory and Practice in Rural Education. 9(2), 79-91. http://tpre.ecu.edu/index.php/tpre 
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How do the Co-Planning and Co-Teaching Sub-RAC Members Work Together?

• Build the network and establish a common vision 

– Engage in multiple online meetings with faculty to discuss the challenges and 
complexities of implementing co-planning and co-teaching across various institutions.

– Focus on means to support equitable learning opportunities in clinical experiences and 
reflect on the nature of equity within teacher preparation programs. 

– Facilitate professional development Initiatives for teacher candidates and in-service 
teachers

– Train and disseminate work pertinent to co-planning and co-teaching during clinical 
experiences

– Monitor data trends for various institutions over time relative to clinical experiences



Co-Planning and Co-Teaching (CPCT) PDSA Cycles Across the Years
• First PDSA Cycle:  A Focus on Promoting Student Learning (2014-2015)

– CPCT sub-RAC adopted the use of the Apprenticeship Model for Learning as a means to suggest how 
collaborative pairs could use co-teaching during instruction (Brosnan Jaede, Brownstein, & Stroot, 2010). 

– “We will no longer teach teachers how to teach. From now on, we will teach teachers how to get students to 
learn” (Dr. Patricia Brosnan, personal communication, June 6, 2013). 

• Second PDSA Cycle:  Refinement of Instruments and Facilitating Professional Development (2015-2016)

– Our measures and data collection timeline were revised. 

– Reduced the number of surveys participants were asked to complete.

– Training modules that attended to co-planning and co-teaching were developed that incorporated 
mathematics-specific examples.

• Third PDSA Cycle:  Scaling Up our Implementation and Data Collection Efforts  (2017-2018)

– Facilitate professional development training that were professionally video-recorded and shared online 

– increased our data collection efforts across all sites. 

–  developers of the MCOP2 and other CERAC members with experience using the instrument provided training 
to members of the CPCT sub-RAC so that we could increase the fidelity of implementation of the instrument. 

• Fourth PDSA cycle:  Grant work and Attention to Equity (2018-Present)

– A survey was modified to ask explicitly how was equity attended to when co-planning and co-teaching was 
employed during clinical experiences for secondary mathematics.

– Provide professional development training focused on equity during clinical experiences .
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Challenges Faced and How They Were Addressed
Challenges Solutions 

Logistical challenges of having members from eleven 
educational institutions, spread across multiple time 
zones, and with very different academic schedules
     

• Supplemented monthly online meetings with email 
exchanges and minutes of what was discussed. 

• Most members attended the CERAC multi-day 
face-to-face meetings once a year. 

Differing levels of involvement of its members Inclusive Leadership
- Personal emails and phone conversations to follow up 

with individual team leaders. 
- monthly meetings included agenda items intended to 

gain insights from peers about ways to address 
educational constraints and challenge 

Various institutional structures 
-The length and intensity of clinical experiences varied 
greatly across institutions 

Be flexible and respectful of differences in implementing 
change ideas 

The language used across institutions also varied in how 
they referred to clinical experiences. 

We agreed to use the terms clinical experiences, field 
experiences, and student-teaching interchangeably, to 
reflect the variance among institutional norms and 
cultures. 

MCOP2, required specialized mathematics 
teaching knowledge in order to be utilized with 
fidelity

CPCT sub-RAC members  were trained on 
instruments utilized to increase the reliability and 
validity of the data garnered
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Improvements to Clinical Experiences

• Created resources that could be used to support collaborative pairs 
during clinical experiences. 

• Increased attention placed on attending to equity

• More opportunities to provide individualized attention to students

• Develop teacher candidates’ ability to plan, enact, assess, and 
communicate mathematics lessons. 
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Participants have 2 minutes to:

• Write questions that you have related to the subRAC.

• Take additional notes that you have related to the subRAC.



Math Teacher Education Partnership - 
Clinical Experience RAC

Paired Placement SubRAC
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SubRAC Membership

• Montana:
• David Erickson
• Bill Lowney
• Nick Grener
• Jim Hirstein

• Columbus State University:
• Basil Conway 
• Kenneth Jones 
• Deborah Gober
• Jean Partridge
• Roger Hatcher

•

Central Alabama:
• Marilyn Strutchens
• Bradley Bearden
• Huajun Huang
• Brea Ratliff
• W. Gary Martin
• Angela Parsons
• Elizabeth Barlow

University of Hawai’i at Manoa:
• Charmaine Mangram
• Kara Suzuka 



Paired Placement
In the paired-placement model, two secondary mathematics teacher 
candidates are paired with one mentor (or cooperating) teacher. This trio of 
teachers works collaboratively and develops skills and strategies for 
co-planning and co-teaching whereby all three work daily together to address 
student learning as a team. 

39

Gardiner, W., & Robinson, K. S. (2009). Paired field placements: A means for collaboration. The New Educator, 5(1), 81-94.
Leatham, K.R., & Peterson, B.E. (2010). Purposefully designing student teaching to focus on students’ mathematical thinking. AMTE   
Monograph 7, Mathematics Teaching: Putting Research into Practice at All Levels, pp. 225–239.
Mau. (2013). Letter from the editor: Better together? Considering paired-placements for student teaching. School Science and Mathematics, 
113(2), 53–55.
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PDSA Improvements

Given different contexts and the use of PDSA cycles, institutions 
have included different components in the model.
• Pre-Implementation

– Orientation with Mentors and Student Teachers
– Co-Teaching and Co-Planning Strategies

• Implementation
– Ensuring that there is always a Lead Teacher
– Inclusion of Observational Lens Tasks for Team Debriefing
– Following a secondary student at school
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How We Work Together

• Monthly meetings via Zoom

• Annual Meetings Face to Face
– Fall 

– Summer during MTE-P Conference 

– Email discussions

– Canvas

– Google Docs



Benefits of Paired Placement 
Implementation Across Institutions

• Establishes PLC with mentor and teacher candidates
• Meaningful debriefings that focus on student learning

• Nurtures and develops skills of collaboration 

• Increased sense of community for mentor, teacher candidates, and 
secondary students

• Increased reflective practice for the mentors and teacher candidates

• Provides opportunity to experience multiple perspectives
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Benefits of Paired Placement 
Implementation Across Institutions

• Teacher candidates 
• Focus on secondary math students' learning

• Increase pedagogical risk taking

• Hold one another accountable for good instructional practice

• The model reduces the number of mentors needed, thus increases the 
strength of mentors working with teacher candidates

• Enhances mentors’ professional practice
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Challenges of the Model
• Convincing some school personnel of the merits of the model
• Personnel Issues between teacher candidates– 

• Get along together
• Personality differences
• Unhealthy comparisons

• Teacher candidates’ self-perceived diminishment of classroom management 
ability when isolated

• Preparing University Supervisors
• State, District, and University Policies

• Number of days teaching alone
• Nontraditional model
• Other initiatives 
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Get Involved! 
sites.google.com/view/thepairedplacement/
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http://sites.google.com/view/thepairedplacement/
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Participants have 2 minutes to:

• Write questions that you have related to the subRAC.

• Take additional notes that you have related to the subRAC.
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Subgroup Discussions
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Contact Information
Grant & Paired Placement

Marilyn Strutchens
strutme@auburn.edu

Methods
Jeremy Zelkowski
jzelkowski@ua.edu

CPCT
Charity Cayton
caytonc@ecu.edu


